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Description

[TECHNICAL FIELD]

[0001] The present invention relates to a laundry treat-
ment apparatus, and more specifically to a laundry treat-
ment apparatus in which a drum for receiving a laundry is
directly heated.

[BACKGROUND]

[0002] Generally, laundry treatment apparatuses are
apparatuses for treating laundry, specifically, for wash-
ing, drying or refreshing laundry.
[0003] There are various kinds of laundry treatment
apparatuses, for example, a washing machine mainly
adapted to wash laundry, a drying machine mainly
adapted to dry laundry, and a refresher mainly adapted
to refresh laundry.
[0004] There is alsoa laundry treatment apparatus that
can perform at least two laundry-treating processes,
among washing, drying and refreshing, in a single body.
For example, a combinedwashing and dryingmachine is
a kind of laundry treatment apparatus that can performall
of washing, drying and refreshing in a single body.
[0005] Further, there has recently been developed a
laundry treatment apparatus that includes two laundry
treating bodies, both of which perform washing at the
same time, or one of which performs washing and the
other of which performs drying simultaneously therewith.
[0006] A laundry treatment apparatusmaybeprovided
with a heating device for heating wash water or air. The
reason for heating wash water to increase the tempera-
ture thereof is to promote activation of detergent and
breakdown of dirt in order to improve washing perfor-
mance. The reason for heating air is to evaporate moist-
ure by applyingheat towet laundry in order to dry laundry.
[0007] In general, wash water is heated by an electric
heater, which is mounted to a tub in which wash water is
contained.Theelectric heater is immersed inwashwater,
which contains foreign substances or detergent. Thus,
foreign substances suchas scalemayaccumulate on the
electric heater, which may lead to deterioration in the
performance of the electric heater.
[0008] Further, in order to heat air, there must be
additionally provided a fan for moving air by force and
a duct for guiding the movement of air. An electric heater
or a gasheatermaybeused toheat air.However, suchan
air-heating method has generally poor efficiency.
[0009] Recently, there has been developed a drying
machine that heats air using a heat pump. A heat pump is
a system that uses a cooling cycle of an air-conditioning
system in the opposite way, and thus requires the same
constituent components as the air-conditioning system,
i.e. an evaporator, a condenser, an expansion valve, and
a compressor. Different from an air-conditioning system
in which a condenser is used as an indoor unit to de-
crease the indoor temperature, a drying machine having

a heat pump dries laundry using air heated by an eva-
porator. However, a drying machine having such a heat
pump has a complicated structure, and the manufactur-
ing costs thereof are high.
[0010] An electric heater, a gas heater and a heat
pump,whichareusedasheatingdevices in thesevarious
laundry treatment apparatuses, have their own advan-
tages and disadvantages. Laundry treatment appara-
tuses having new heating devices using induction heat-
ing, which can enhance the advantages of the above
conventional heating devices and compensate for the
disadvantages thereof, are disclosed in Japanese Re-
gistered Patent No. 2001070689 and KoreanRegistered
Patent No. 10‑922986.
[0011] However, these related art documents disclose
only a basic concept of induction heating for a washing
machine, and do not disclose concrete constituent com-
ponents of an induction heating module, connection and
operational relationships with the constituent compo-
nents of a laundry treatment apparatus or configuration
for improving efficiency and securing safety.
[0012] Various and concrete technologies for improv-
ing efficiency and securing safety need to be applied to a
laundry treatment apparatus utilizing an induction heat-
ing principle. EP 1 914 339 A1 relates to a washing
machine, both top‑ and front-loading, comprising: a ro-
tating perforated drum, a tub engaged to the cabinet of
said machine, and made of dielectric material, and con-
taining said drum rotating inside it,meansapt to drive into
rotation in a controlled way said drum, heating means,
which can be selectively controlled, able of heating the
liquor contained in said drum, and which comprises at
least an induction coil placed outside said tub; said
induction coil is oriented so as to make maximum the
emitted electromagnetic field towards said drum. The
induction coil is preferably placed on the lower portion
of the machine, and below said tub.

[TECHNICAL PURPOSE]

[0013] The object of the present invention is to provide
a laundry treatment apparatus that improves efficiency
and safety while using inductively-heating. This object is
achieved with the features of independent claim 1.
[0014] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus in which evenwhen laundry
isnot completely immersed inwashing-water, the laundry
can be steeped with the water or sterilized.
[0015] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus in which heating a drum
without heating the washing-water directly may raise
the temperature of the laundry to improve the laundry
washing efficiency and to dry the laundry.
[0016] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus in which evenwhen laundry
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gets tangled or is massive, the laundry can be dried
entirely and evenly and a drying efficiency can be im-
proved.
[0017] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus in which an electrical cur-
rent leakage or short circuit to a coil is suppressed even
when the drum is heated by the coil, and the coil is
prevented from being deformed.
[0018] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus in which the coil can be
structurally cooled even when the coil is heated due to
its own resistance.
[0019] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus inwhich ensuring stability in
fastening of an induction module may prevent a depar-
ture of components constituting the induction module
even in a vibration of a tub.
[0020] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus which improves a drying
efficiency by uniformly heating front and rear faces of
the drum.
[0021] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus inwhich aheating efficiency
may be improved by reducing a spacing between the coil
of the induction module and the drum, and the induction
module may be mounted on an outer surface of the tub
more stably.
[0022] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus which may effectively pre-
vent overheat which may otherwise occur at a lifter
provided on the drum, thereby improving a safety. Ac-
cording to one embodiment of the present disclosure, the
present disclosure is intended to provide a laundry treat-
ment apparatus in which a basic function of the lifter is
faithfully maintained and a stability is improved.
[0023] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus in which overheating of a
part of the drum on where the lifter is mounted is sup-
pressed without changing shapes of the drum and the
lifter.
[0024] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus inwhichdetectingaposition
of the lifter, and reducing an amount of heat generated at
a portion at an circumferential surface of the drum corre-
sponding to the lifter position may lead to reducing an
energy loss and preventing the lifter from being da-
maged.
[0025] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus in which overheating of the

drum is suppressed in heating the drumwhen the heat is
sufficiently transferable to the drum via the washing-
water or laundry therein.
[0026] According to one embodiment of the present
disclosure, thepresent disclosure is intended toprovidea
laundry treatment apparatus in which reliably detecting a
temperatureof a rotatingdrummay lead topreventing the
drum from inadvertently overheating.

[TECHNICAL SOLUTION]

[0027] Inorder to achieve theabovepurposes, accord-
ing to the invention of the present disclosure, there is
provided a laundry treatment apparatus comprising: a
tub; a drum rotatably disposed inside the tub for receiving
laundry therein, wherein the drum is made of a metal
material; and an induction module disposed on the tub to
be spaced from a circumferential surface of the drum for
generating an electromagnetic field to heat the circum-
ferential surface of the drum. The induction module may
include: a coil formed of windings of wires, wherein the
coil generates amagnetic fieldwhen anelectric current is
applied thereto; and abase housingmounted on an outer
circumferential face of the tub, wherein the base housing
has coil slots defined therein for receiving the wires
therein and thus defining a shape of the coil, wherein
each coil slot defines a predetermined spacing between
corresponding adjacent wires.
[0028] The coil may be stably formed in the coil slot
defined in the base housing. The shape distortion or
movement of the coil may be prevented by the coil slot.
[0029] The induction module may include a module
cover coupledwith the basehousing for covering the coil.
Therefore, the coil may be stably protected from the
outside.
[0030] Apermanentmagnetmaybedisposedbetween
the module cover and the coil to direct the magnetic field
generated from the coil toward the drum.
[0031] Thepermanentmagnetmay includepermanent
magnets arranged in a longitudinal direction of the coil.
Each of the permanent magnets may be oriented to be
perpendicular to a length direction of the coil.
[0032] The permanent-magnet-mounted portionsmay
be formedonabottomof themodule cover, wherein each
permanent magnet is fixedly received in each perma-
nent-magnet-mounted portion.
[0033] The module cover may include press-contact-
ing ribs that protrude downwards from a bottom face of
the module cover to press-contact the coil.
[0034] According to the invention, a module-mounted
portion is formed on an outer circumferential face of the
tub, wherein the induction module is mounted on the
module-mounted portion. The base housing may be
coupled to the module-mounted portion in a conformed
manner. In this way, the induction module can be more
stably coupled to the tub outer circumferential face.
[0035] According to the invention, the module-
mounted portion includes a flat portion positioned more
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radially inwardly than an outer circumferential face of the
tub.
[0036] The flat portion may define an inner portion of
the module-mounted portion.
[0037] The flat portion may define an outer portion of
the module-mounted portion.
[0038] This flat portion can effectively reduce the spa-
cing between the coil and the circumference of the drum.
[0039] The tubmay include a front tub, a rear tub, and a
tub connector connecting the front tub and the rear tub,
wherein the tub connector extends radially outwardly,
wherein the base housing is in close contact with a top
of the tub connector.
[0040] The tub connectormay include an extended tub
connector that further protrudes radially outwardly from
the tub, wherein an extended tub connector connects the
front tub and the rear tub via a screw or bolt, wherein the
extended tub connector is absent in a region of the tub
corresponding to the module-mounted portion.
[0041] The reinforcing ribs may protrude downwards
fromabottomof thebasehousingandmaintain aspacing
between the base housing and the outer circumferential
face of the tub.
[0042] The base housing may have a through-hole
defined therein through which air is discharged radially
inwardly.
[0043] Each coil slotmay define a coil receiving portion
defined between adjacent fixing ribs.
[0044] A spacing between the adjacent fixing ribs may
be set to be smaller thana diameter of eachwire,wherein
each wire is press-fitted into each coil slot.
[0045] Aprotrusion height of the fixing ribmay be set to
be larger thanadiameter of eachwire,wherein after each
wire is inserted into each coil slot, a top of each fixing rib is
melted to cover a top of each wire.
[0046] The coil may form a single layer.
[0047] The coilmay have a track shapewith a long axis
extending in a front-rear direction of the drum.
[0048] The coil may have two front-rear directional
straight portions and two left-right directional straight
portions, and has four curved portions between the two
front-rear directional straight portions and two left-right
directional straight portions, wherein a radius of curva-
tureofeachof thecurvedportions inan radially innermost
wire is equal to a radius of curvature of each of the curved
portions in an radially outermost wire.
[0049] Outside the scope of the claimed invention,
there is provided a laundry treatment apparatus compris-
ing: a tub; a drum rotatably disposed inside the tub for
receiving laundry therein, wherein the drum is made of a
metal material; and an induction module disposed on the
tub to be spaced from a circumferential surface of the
drum for generating an electromagnetic field to heat the
circumferential surface of the drum, wherein the induc-
tion module includes: a coil formed of windings of wires,
wherein the coil generates a magnetic field when an
electric current is applied thereto; and a base housing
mounted on an outer circumferential face of the tub,

wherein the base housing receives the coil, wherein
the coil has a straight portion and a curved portion,
wherein a radius of curvature of an outer wire in a curved
portion is equal to a radius of curvature of an inner wire in
a curved portion.
[0050] Outside the scope of the claimed invention,
there is provided a laundry treatment apparatus compris-
ing: a tub; a drum rotatably disposed inside the tub for
receiving laundry therein, wherein the drum is made of a
metal material; and an induction module disposed on the
tub to be spaced from a circumferential surface of the
drum for generating an electromagnetic field to heat the
circumferential surface of the drum, wherein the induc-
tion module includes: a coil formed of windings of wires,
wherein the coil generates a magnetic field when an
electric current is applied thereto; a base housing
mounted on an outer circumferential face of the tub,
wherein the base housing receives the coil, and perma-
nent magnets disposed on the coil to direct the magnetic
field generated from the coil toward the drum, wherein
each of the permanent magnets is oriented to be per-
pendicular to a length direction of the coil.
[0051] According to the invention, a laundry treatment
apparatus includes a cylindrical tub installed inside the
cabinet and having a receiving space defined therein; a
metal drum which is rotatably installed in the tub and
accommodates laundry; and an induction module for
inductively heating the drum via forming amagnetic field,
wherein the induction module is mounted on a module-
mounted portion formed on an outer circumferential face
of the tub, wherein the module-mounted portion is posi-
tioned more radially inwardly than an outer circumferen-
tial face of the tub.
[0052] Themodule-mounted portionmaybe formedby
flattening a portion of the curved outer circumferential
faceof the tub. That is, amodule-mountedportionmaybe
formed by converting at least a portion of the curved face
of the tub to a flat face.Moreover, a distance between the
flat portion and the center of the cross section of the tub is
smaller than a distance between the curved face of the
tub and the center of the tub.
[0053] Outside the scope of the claimed invention,
there is provided a laundry treatment apparatus compris-
ing: a tub; a drum rotatably disposed inside the tub for
receiving laundry therein, wherein the drum is made of a
metal material; and an induction module disposed on the
tub to be spaced from a circumferential surface of the
drum for generating an electromagnetic field to heat the
circumferential surface of the drum, wherein the induc-
tion module includes: a coil formed of windings of wires,
wherein the coil generates a magnetic field when an
electric current is applied thereto; a base housing
mounted on an outer circumferential face of the tub,
wherein the base housing has coil slots defined therein
for receiving the wires, wherein a width of each coil slot
may be set to be smaller than a diameter of each wire,
wherein eachwire is press-fitted into each coil slot; and a
module cover coupledwith the base housing for covering
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the coil.
[0054] The coil fixation and movement prevention by
the press-fitting thewire and the covering of the top of the
wire with the module cover may allow the prevention of
the front-rear directional and left-right directional move-
ments of the wire by the coil slot and the prevention of
vertical movement of the wire by the module cover at the
same time.
[0055] Outside the scope of the claimed invention,
there is provided a laundry treatment apparatus compris-
ing: a drum made of a metal material and adapted to
receive laundry therein; an induction module spaced
apart from thecircumferential surfaceof thedrum,where-
in the inductionmodule heats the circumferential surface
of the drum through amagnetic field generated by apply-
ing a current to a coil of the induction module; a lifter
installed inside the drum to move the laundry when the
lifter rotates inside the drum; and a module controller for
controlling an output of the inductionmodule to control an
amount of a heat generated from the circumference face
of the drum, wherein the module controller controls a
amount of a heat differently based on a change in a
position of the lifter as the drum rotates.
[0056] The module controller may preferably control
the output of the induction module so that the amount of
heat generated by the drumwhen the lifter is not shortest
to the inductionmodule is greater than theamount of heat
generated by the drum when the lifter is shortest to the
induction module.
[0057] Specifically, the module controller reduces the
output of the induction module to zero or a value below a
normal state output when the lifter is shortest to the
induction module, and control the output of the induction
module to the normal state output when the lifter is not
shortest to the induction module.
[0058] The lifter may be mounted on the inner circum-
ferenceof thedrum.Specifically, the liftermaybemadeof
a plastic material.
[0059] For sensing the position of the lifter, the appa-
ratus may include a magnet provided on the drum such
that a position thereof relative to the lifter is fixed; and a
sensor disposed in a fixed position outside the drum,
wherein the sensor senses a changeof the position of the
magnet as the drum rotates and senses the position of
the lifter.
[0060] When a rotation angle of the cylindrical drum is
changed from0 to360degrees, suchaconfigurationmay
estimate theposition of the lifter in a predetermined angle
relationship with the magnet position by sensing the
position of the magnet.
[0061] The sensor may include a reed switch or hall
sensor that outputs different signals or flags depending
on whether the magnet is detected.
[0062] The magnet may be disposed in the drum, and
thesensormaybeprovided in the tub.Thesensormaybe
mounted at the tub portion opposite the tub portionwhere
the inductionmodule ismounted, tominimize theeffect of
the magnetic field generated by the induction module.

[0063] Theapparatusmay include amain controller for
controlling driving of a motor for rotating the drum. The
main controller may be configured to communicate with
the module controller.
[0064] Theplurality of the liftersmaybearrangedalong
the circumferential direction of the drum. The magnet
may include the same numbermagnets as the number of
the lifters. The sensor senses a position of eachmagnet,
and senses a position of each lifter, and delivers the
sensed result to the module controller.
[0065] In an example, three magnets may be provided
when three lifters are provided. The lifters and the mag-
nets may be arranged in the same angular spacing.
Therefore, when one magnet is detected, the position
of the nearby lifter may be estimated. This may allow
estimating each lifter position relatively accurately even
when the drum RPM varies.
[0066] The magnet may be singular regardless of the
number of the lifters. The sensor senses the position of
the magnet, senses the position of a specific lifter, and
transmits the sensed output to themodule controller. The
main controller may be configured to estimate the posi-
tions of the remaining lifters based on the output from the
sensor and the rotation angle of the motor.
[0067] In this case, this approach may be economical
to reduce thenumber ofmagnets. Estimating theposition
of one of the lifters via themagnet may lead to estimating
the position of the remaining lifters relatively accurately
by considering the current RPM and the angular spacing
between the adjacent lifters. However, it may be difficult
to estimate the relative positions of the lifters under the
variable RPM of the drum.
[0068] On the circumference of the drum, a repeated
embossing pattern may be formed along the circumfer-
ence. The formation of the embossing pattern may be
excludedonaportionof the circumferenceof the drumon
which the lifter is mounted.
[0069] The embossing pattern may be formed by pro-
trusions or depressions from or into the circumference
face portion of the drum. Therefore, an area facing the
induction module in a region where the embossing pat-
tern is formed is smaller than an area facing the induction
module in a region where the embossing pattern is not
formed, anda spacing between the former region and the
induction module may be larger than a spacing between
the latter region and the inductionmodule. Therefore, the
current flowing in the induction module or the output
(power) of the induction module may become relatively
large at the time when the embossing pattern faces the
induction module at a shortest distance.
[0070] On the other hand, an area facing the induction
module in a region where the embossing pattern is not
formed, that is, a regiononwhich the lifter ismountedmay
be relatively larger. The spacing between the lifter region
and the inductionmodulemaybesmaller. Thus, the value
of thecurrent flowing in the inductionmoduleor theoutput
of the induction module may be relatively smaller when
the lifter region faces the induction module at a shortest
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distance.
[0071] The embossing pattern and the lifter mounted
portion may be arranged alternately and repeatedly and
regularly along thecircumferenceof thedrum.Therefore,
the controllermay estimate the position of the lifter based
on the change in the current or output of the induction
module according to the rotation angle of the drum. That
is, the position of the lifter can be estimated relatively
accurately even when a separate sensor for sensing the
rotation angle of the drum is not provided.
[0072] In other words, the module controller may be
configured to estimate the position of the lifter based on
the change of the power or current of the induction
module due to the presence or absence of a shortest-
distance facing between the embossing pattern and the
induction module. In other words, the module controller
itself, which controls the output of the induction module,
can estimate the position of the lifter by receiving the
change of the output of the induction module as feed-
back information.
[0073] Outside the scope of the claimed invention,
there is provided a method for controlling a laundry
treatment apparatus, wherein the apparatusmay include
a drum made of a metal material and adapted to receive
laundry therein; an induction module spaced apart from
the circumferential surface of the drum, wherein an in-
duction module heats the circumferential surface of the
drum using a magnetic field generated by applying a
current to a coil of the induction module; a lifter installed
inside the drum to move laundry when the lifter rotates
inside the drum; and amodule controller that controls the
output of the induction module to control the amount of
heat generated from the circumference of the drum,
wherein the method may include operating the induction
module; controlling, by themodule controller, anoutput of
the induction module to a normal state output; sensing a
position of the lifter; and when the position of the lifter is
detected, reducing, by the module controller, the output
of the induction module.
[0074] The method may include determining a condi-
tion about whether to perform the reduction phase of the
output of the inductionmodule, regardless of whether the
lifter position is detected or not.
[0075] In the condition determination phase, a factor
for the condition may include a rotational speed of the
drum, or a current cycle type.
[0076] When the rotational speed of the drum is higher
than or equal to a spin speed, which is higher than a
tumbling speed, the laundry will rotate while contacting
closely the inner circumferenceof thedrum.The tumbling
speed is a speed at which the laundrymay fall down after
the laundry has been lifted up by the lifter as the drum is
rotated. When the rotational speed of the drum is higher
than the tumbling speed to reach the spin speed, the
centrifugal force becomes larger than the gravitational
acceleration, so that laundry does not fall down but
closely adheres to the inner surface of the drum and
rotates integrally with the drum.

[0077] When the laundry is brought into close contact
with the inner circumference of the drum, the heat trans-
fer between the drum and laundry may be carried out
continuously.Therefore, in this case, it is not necessary to
variably control the output of the induction module.
[0078] The condition determination phasemaybe con-
figuredsuch that,when the rotational speedof thedrum is
lower than or equal to a predetermined speed, the re-
duction phase of the output of the induction module may
performed.When the rotation speed of the drumexceeds
the predetermined speed, the decreasing phase of the
output of the induction module may not be performed.
The predetermined speed may be 200 RPM in one ex-
ample.
[0079] The laundry treatment apparatus includes a tub
that houses the drum and stores washing-water therein,
wherein the output reducing phase is not performed
when in the condition determining phase, a washing
cycle when the laundry is stored in the tub is determined.
[0080] For the washing cycle, a portion of the circum-
ferential surface of the drum is immersed in the washing-
water inside the tub. Therefore, when the drum rotates,
the heat generated from the drum may be transferred to
the washing-water very effectively. Therefore, for the
washing cycle, the output reduction of the induction
module may not be necessary.
[0081] When the position of the lifter is sensed at a
position facing the induction module at the shortest dis-
tance during the sensing phase, the output reduction
phase is preferably performed.
[0082] It is preferable that in the output reduction
phase, the output is adjusted to be lower than the normal
state output or the output is turned off.
[0083] The method may further include sensing the
current valueflowing in the inductionmoduleor thepower
or output of the inductionmodule. The position sensing of
the lifter may include estimating the position of the lifter
based on a change in the current value or power as
sensed. In this case, a separate sensor is not required,
which is very economical.
[0084] The apparatus may include a magnet provided
on the drum such that a position thereof relative to the
lifter is fixed; and a sensor disposed in a fixed position
outside the drum,wherein the sensor senses a change of
the position of the magnet as the drum rotates and
senses the position of the lifter. The position sensing of
the lifter may include sensing the position of the lifter
based on the output value from the sensor.
[0085] Theplurality of the liftersmaybearrangedalong
the circumferential direction of the drum. The laundry
treatment apparatus includes a single magnet such that
aposition thereof relative to the lifter is fixed; andasensor
disposed in a fixedposition outside thedrum,wherein the
sensor senses a change of the position of the magnet as
the drum rotates and senses the position of a specific
lifter. In this connection, the position sensing of the lifter
may include sensing the position of the specific lifter
according to the output value of the sensor, and estimat-
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ing positions of the remaining lifters based on the rotation
angle of thedrumor the rotationangleof themotor driving
the drum.
[0086] When the position of the lifter as sensed is
shortest to the induction module, the output reduction
phase may be performed.
[0087] In the above-described embodiments, the out-
put of the induction module may be controlled to be
variable after the induction module is operated. That is,
the output may be variable after the induction module
operates in the normal state output mode.
[0088] Due to the positional relationship between the
induction module and the drum, and the shape of the
induction module and drum, the induction module heats
only a specific portion of the drum. Thus, when the
induction module heats the stopped drum, only the spe-
cific portion of the drum may be heated to very high
temperatures. Therefore, the drum needs to be rotated
toprevent overheatingof thedrum.That is, it is preferable
to rotate the drum to vary a portion of the drum being
heated.
[0089] Therefore, it is desirable that the drum be ro-
tated before the inductionmodule operates. In awashing
machine or a dryer, the rotational speed of the drum is
generally set to a rotational speed allowing the tumbling
driving. The drum accelerates to a speed allowing the
tumbling driving immediately after the drum stops. More-
over, the tumbling drive may be achieved by forward and
reverse rotations. That is, after the tumbling driving of the
drum is continued in the clockwise direction, the drum
may be stopped and then may be tumbled driven in the
counterclockwise direction again.
[0090] When the rotational speed of the drum is very
low, the certain part of the drum may also overheat. For
example, when the tumbling driving speed is 40 RPM, it
takes a certain time until the drum accelerates from the
stopped state to 40RPM.Therefore, a timing atwhich the
drum starts the tumbling driving differs from a timing at
which the drum performs the normal tumbling driving.
That is, when the drum starts the tumbling driving, the
drum gradually accelerates from the stopped state to
reach the tumbling RPM and then may be driven at the
tumbling RPM. The tumbling drive of the drum may be
performed in a predetermined direction, and then the
drum may be stopped again and then the tumbling drive
of the drum may be performed in an opposite direction.
[0091] In this connection, there is a need to achieve the
drum overheating prevention and to increase the heating
energy efficiency and the time efficiency.
[0092] In a very low RPM region of the drum, avoiding
the heating is preferable for avoiding the drum overheat-
ing. Conversely, heating the drum only after the RPM of
the drum reaches the normal RPM will cause a loss of
time.
[0093] Therefore, it is preferable that the induction
module is operated after the drum starts to rotate and
before the drumRPM reaches the normal tumblingRPM.
In one example, since the purpose of suppressing the

drum overheating is more important, the induction mod-
ule can be activated after the drum RPM reaches the
tumbling RPM.
[0094] In an example, the induction module may be
activated when the drum RPM is greater than 30 RPM.
Moreover, when the drumRPM is lower than30RPM, the
induction module may be disabled.
[0095] That is, it is desirable to enable the induction
module to work only when the drumRPM is higher than a
specific RPM, and to disable the induction module when
the drum RPM is lower than the specific RPM.
[0096] Therefore, in the normal tumbling drive period,
the induction module may be driven after the drum rota-
tion starts andmaybestoppedbefore thedrum rotation is
stopped. That is, the induction module may be turned
on/off based on a preset RPM lower than a normal
tumbling RPM.
[0097] In one example, the variable control of the in-
duction module may be said to be performed when the
induction module is in an on state.
[0098] Outside the scope of the claimed invention,
there is provided a laundry treatment apparatus compris-
ing: a drum made of a metal material and adapted to
receive laundry therein; an induction module spaced
apart from thecircumferential surfaceof thedrum,where-
in the inductionmodule heats the circumferential surface
of the drum using amagnetic field generated by applying
a current to a coil of the inductionmodule; a lifter installed
inside thedrumtomove the laundrywhen the lifter rotates
inside the drum, wherein the lifter is recessed in a direc-
tion configured such that a spacing of the induction
module and the lifter is increased.
[0099] It is possible to structurally prevent the over-
heating in the lifter portion by defining a face of the lifter
facing the induction module more radially inwardly than
the circumferential face of the drum. In this case, the
variable control of the output of the induction module
depending on the position of the lifter may be unneces-
sary. Moreover, the face of the lifter facing the induction
module at the shortest distance may be heated, thereby
to relatively decrease the heating time.
[0100] The prevention of the overheating in the lifter
portion via the structural modification of the lifter and
drummaybeapplied togetherwithoutput variable control
of the induction module. In this case, the prevention of
overheating in the lifter portion may be achieved more
effectively.
[0101] Outside the scope of the claimed invention,
there is provided a laundry treatment apparatus, wherein
the apparatus may include a drum made of a metal
material and adapted to receive laundry therein; an in-
duction module spaced apart from the circumferential
surface of the drum, wherein an induction module heats
the circumferential surface of the drum using a magnetic
field generated by applying a current to a coil of the
induction module; a lifter installed inside the drum to
move laundry when the lifter rotates inside the drum;
and a module controller that controls the output of the
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inductionmodule to control the amount of heat generated
from the circumference of the drum, wherein the method
may includeoperating the inductionmodule; stopping the
operating of the induction module; and determining
whether the induction module is to be activated or deac-
tivated according to a rotational speed of the drum.
[0102] The drum may accelerate from a stationary
state to a rotational speed for the normal tumbling drive.
After the drum starts to rotate and accelerates, the rota-
tionof thedrummaycontinueat the tumblingdrivespeed.
Accordingly, after the drum is rotated, whether the driving
and stopping of the induction module may be performed
may be determined based on a predetermined drum
rotational speed lower than the normal tumbling rota-
tional speed.
[0103] Once the induction module is started, the mod-
ule controller may perform a phase of controlling an
output of the induction module to be a normal state out-
put. Moreover, a phase of detecting the position of the
lifter may be performed. When the position of the lifter is
sensed, the method may include reducing the output of
the induction module by the module controller.
[0104] Thus, when the tumbling drive operation con-
tinues, the induction module may repeatedly and alter-
nately perform the normal state output section and the
reduced output section.
[0105] Moreover, the induction module is turned off
before the tumbling drive operation is terminated. This
is because the drum is driven at a speed lower than the
preset drum rotation speed and then stopped.
[0106] Again, when the drum rotates in the opposite
direction, the method include sensing the rotational
speed of the drum. When the induction module starts
the driving thereof, the normal state output control, the
lifter position detection and the output reduction control
may be repeatedly performed until the induction module
is stopped.
[0107] Thus, it is possible to prevent overheating of the
drum, to prevent overheating of the specific portion (the
lifter portion) of the drum, and to increase the time effi-
ciency.
[0108] Outside the scope of the claimed invention,
there is provided a method for controlling a laundry
treatment apparatus, wherein the apparatusmay include
a tub; a drum rotatably disposed inside the tub for receiv-
ing laundry therein, wherein the drum is made of a metal
material; and an induction module disposed on the tub to
be spaced from a circumferential surface of the drum for
generating an electromagnetic field to heat the circum-
ferential surface of the drum; a lifter installed inside the
drum to move laundry when the lifter rotates inside the
drum; a temperature sensor adapted to sense the tem-
perature of the drum; and amodule controller configured
for controlling anoutput of the inductionmodule to control
theamount of heat generatedon the circumferenceof the
drum, wherein the module controller is configured to
control the amount of the heat based on the temperature
sensed by the temperature sensor.

[0109] The temperature sensor may be provided on
the inner circumferential surfaceof the tub to detect an air
temperature between the inner circumferential surface of
the tub and the outer circumferential face of the drum.
This temperature sensormay be not in direct contact with
the outer circumferential face of the tub. The temperature
of the outer circumferential face of the drum may be
estimated indirectly by the sensor.
[0110] The inductionmodulemay bemounted in either
the first or secondquadrant of the cross-section of the tub
or in the first and second quadrants thereof.
[0111] The second quadrant of the tubmayhave a vent
for air communication inside the tub and outside the tub.
[0112] Preferably, the temperature sensor may be
spaced at a predetermined angular spacing in a clock-
wise direction from the induction module. Therefore, the
temperature sensor may be positioned to deviate from
the influence of the magnetic field of the induction mod-
ule.
[0113] In the fourth quadrant of the tub, a duct holemay
be formed todischargeor circulate theair inside the tub to
the outside of the tub.
[0114] In the third quadrant of the tub, a condensation
port may be formed to supply cooling water into the tub.
[0115] Therefore, the temperature sensor may be dis-
posed between the tub and the drum to exclude the
external influence as much as possible to detect the
temperature of the outer circumferential face of the drum
more precisely.
[0116] The module controller preferably turns off the
driving of the induction module when the temperature of
the drum is greater than a predetermined temperature
based on the temperature sensed by the temperature
sensor.
[0117] The module controller may preferably control
the induction module to be driven when the drum starts
rotating and is operating at a greater speed than a pre-
determined RPM.
[0118] The predetermined RPM may be preferably
lower than the tumbling RPM.
[0119] Themodule controllermaypreferably adjust the
generated heat amount differently based on the posi-
tional change of the lifter as the drum rotates.
[0120] The module controller may preferably control
the output of the induction module so that the amount of
heat generated by the drumwhen the lifter is not shortest
to the inductionmodule is greater than theamount of heat
generated by the drum when the lifter is shortest to the
induction module.
[0121] For sensing the position of the lifter, the appa-
ratus may include a magnet provided on the drum such
that a position thereof relative to the lifter is fixed; and a
sensor disposed in a fixed position outside the drum,
wherein the sensor senses a changeof the position of the
magnet as the drum rotates and senses the position of
the lifter.
[0122] Outside the scope of the claimed invention,
there is provided a method for controlling a laundry
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treatment apparatus, wherein the apparatusmay include
a tub; a drum rotatably disposed inside the tub for receiv-
ing laundry therein, wherein the drum is made of a metal
material; and an induction module disposed on the tub to
be spaced from a circumferential surface of the drum for
generating an electromagnetic field to heat the circum-
ferential surface of the drum; a lifter installed inside the
drum to move laundry when the lifter rotates inside the
drum; a temperature sensor adapted to sense the tem-
perature of the drum; and amodule controller configured
for controlling anoutput of the inductionmodule to control
theamount of heat generatedon the circumferenceof the
drum, wherein the module controller is configured to
control the amount of the heat based on the temperature
sensed by the temperature sensor, wherein the method
may include operating the induction module; controlling
an output of the induction module to the normal state
output by themodule controller; sensing the temperature
of the drum by the temperature sensor; and reducing the
output of the induction module by the module controller
when the temperature of the drum is greater than a
predetermined temperature.
[0123] It is preferable that in the output reduction
phase, the output may be adjusted to be lower than
the normal state output or the output may be turned off.
[0124] The method may include detecting the RPM of
the drum. When the RPM of the drum is greater than the
predetermined RPM, a phase of controlling the output of
the induction coil to be the normal state output may be
performed. When the RPM of the drum is lower than the
predeterminedRPM, a phase of reducing the outputmay
be performed.
[0125] The predetermined RPM may be preferably
greater than 0 RPM and lower than the tumbling RPM.
[0126] Themethodmay include sensing the position of
the lifter. The laundry treatment apparatus may include a
sensor provided on the tub to sense the position of the
lifter or a main controller for estimating the position of the
lifter based on a change in the power or output of the
induction module.
[0127] When the position of the lifter as sensed is
shortest to the induction module, a phase of reducing
the output may be performed.
[0128] Outside the scope of the claimed invention,
there is provided a method for controlling a laundry
treatment apparatus, wherein the apparatusmay include
a tub; a drum rotatably disposed inside the tub for receiv-
ing laundry therein, wherein the drum is made of a metal
material; and an induction module disposed on the tub to
be spaced from a circumferential surface of the drum for
generating an electromagnetic field to heat the circum-
ferential surface of the drum; a lifter installed inside the
drum to move laundry when the lifter rotates inside the
drum; a temperature sensor adapted to sense the tem-
perature of the drum; and amodule controller configured
for controlling anoutput of the inductionmodule to control
theamount of heat generatedon the circumferenceof the
drum,

wherein the method may include operating the induction
module; stopping the induction module; determining
whether the induction module is to be activated or deac-
tivated according to the rotational speed of the drum; and
determining whether the induction module is to be acti-
vated or deactivated based on on the temperature of the
drum.
[0129] The features in the above-described embodi-
mentsmay be combinedwith each other to achieve other
embodiments as long as the features as combined are
not mutually exclusive.

[TECHNICAL EFFECT]

[0130] Thepresent disclosureprovidesa laundry treat-
ment apparatus that improves efficiency and safety while
using inductively-heating.
[0131] According to the invention, the present disclo-
sure provides a laundry treatment apparatus in which
even when laundry is not completely immersed in wash-
ing-water, the laundry can be steeped with the water or
sterilized.
[0132] According to the invention, the present disclo-
sure provides a laundry treatment apparatus in which
heating a drum without heating the washing-water di-
rectlymay raise the temperatureof the laundry to improve
the laundry washing efficiency and to dry the laundry.
[0133] According to the invention, the present disclo-
sure provides a laundry treatment apparatus in which
even when laundry gets tangled or is massive, the laun-
dry can be dried entirely and evenly and a drying effi-
ciency can be improved.
[0134] The present disclosure may provide a laundry
treatment apparatus in which an electrical current leak-
age or short circuit to a coil is suppressed even when the
drum is heated by the coil, and the coil is prevented from
being deformed.
[0135] The present disclosure may provide a laundry
treatment apparatus in which the coil can be structurally
cooled even when the coil is heated due to its own
resistance.
[0136] The present disclosure may provide a laundry
treatment apparatus in which ensuring stability in fasten-
ing of an induction module may prevent a departure of
components constituting the induction module even in a
vibration of a tub.
[0137] The present disclosure may provide a laundry
treatment apparatus which improves a drying efficiency
by uniformly heating front and rear faces of the drum.
[0138] According to the invention, the present disclo-
sure provides a laundry treatment apparatus in which a
heating efficiency is improved by reducing a spacing
between the coil of the induction module and the drum,
and the inductionmodule ismounted on an outer surface
of the tub more stably.
[0139] The present disclosure may provide a laundry
treatment apparatus which may effectively prevent over-
heat whichmay otherwise occur at a lifter provided on the
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drum, thereby improving a safety. According to one em-
bodiment of the present disclosure, the present disclo-
sure may provide a laundry treatment apparatus and a
method for controlling the laundry treatment apparatus in
which a basic function of the lifter is faithfully maintained
and a stability is improved.
[0140] The present disclosure may provide a laundry
treatment apparatus and a method for controlling the
laundry treatment apparatus in which overheating of a
part of the drum on where the lifter is mounted is sup-
pressed without changing shapes of the drum and the
lifter.
[0141] The present disclosure may provide a laundry
treatment apparatus and a method for controlling the
laundry treatment apparatus inwhichdetectingaposition
of the lifter, and reducing an amount of heat generated at
a portion at an circumferential surface of the drum corre-
sponding to the lifter position may lead to reducing an
energy loss and preventing the lifter from being da-
maged.
[0142] The present disclosure may provide a laundry
treatment apparatus and a method for controlling the
laundry treatment apparatus inwhich detecting an output
control condition of the induction module may allow pre-
venting overheating of the lifter and, at the same time, an
output of the induction module may be used irrespective
of a drum rotation angle, thus making it possible to
achieve a safety, an efficiency and to effectively utilize
the output from the induction module.
[0143] The present disclosure may provide a laundry
treatment apparatus in which the drum and the lifter are
heated so that a spacewhere the laundry is received can
be heated evenly. Particularly, the present disclosure
mayprovidea laundry treatmentapparatusandamethod
for controlling the laundry treatment apparatus in which
the overheating of the lifter may be suppressed by allow-
ing a heating temperature of a portion of the drum on
which the lifter is mounted to be lower than that of a
portion of the drum where the lifter is not mounted, and
the heat transfer through the lifter is allowed to improve
the heating efficiency.
[0144] According to the invention, the present disclo-
sure provides a laundry treatment apparatus in which
stability and efficiency are improved while minimizing a
change in a shape and a structure of each of a conven-
tional drum and a conventional lifter.

[BRIEF DESCRIPTION OF DRAWINGS]

[0145]

FIG. 1A is a cross-sectional view of a laundry treat-
ment apparatus according to one embodiment;
FIG. 1B is an exploded perspective view of a tub and
an induction module in the laundry treatment appa-
ratus shown in FIG. 1A;
FIG. 2C shows a concept of a separate induction
module being mounted on a tub;

FIG. 2B shows a concept of an integrated induction
module being mounted on a tub;
FIG. 3C is a top view showing one example of a
circular shape coil;
FIG. 3B is a top view of one example of an elliptical
coil;
FIG. 3C is a plan view of one example of a separate
elliptical coil;
FIG. 4A is a bottom view of a module cover;
FIG. 4B is a topperspective viewof themodule cover
of FIG. 4A;
FIG. 5A is a bottom view showing a module cover
according to another embodiment;
FIG. 5B is a topperspective viewof themodule cover
of FIG. 5A;
FIG. 5C is a cross-sectional view of one example of a
curved coil along an outer surface of the tub;
FIG. 6A is a top perspective view of one embodiment
of a base housing;
FIG. 6B is a bottom perspective view of the base
housing shown in FIG. 6A;
FIG. 6C is a cross-sectional viewof the basehousing
shown in FIG. 6A;
FIG. 7A is a cross-sectional view showing a posi-
tional relationship between the tub with a front tub
and a rear tub and an integrated induction module;
FIG. 7B is a cross-sectional view showing a posi-
tional relationship between the tub having the front
tub and the rear tub and a separated induction mod-
ule;
FIG. 8 shows a perspective view of a state in which
an inductionmodule with amodule cover and a base
housing is separated from the tub;
FIG. 9A is a plan view showing one example of a
positional relationship between the coil and a per-
manent magnet;
FIG. 9B is a plan view showing another example of
the positional relationship between the coil and the
permanent magnet;
FIG.10A isaplanviewshowingoneexampleof a coil
having a track shape in which a ratio of a front-rear
directional width to a left-right directional width is
relatively large;
FIG.10B isaplanviewshowingoneexampleof a coil
having a track shape in which a ratio of a front-rear
directional width to a left-right directional width is
relatively small;
FIG. 11 shows a rate of increase in temperature
along a front-rear directional length of the drum for
three different coils;
FIG. 12A is a plan view of a base housing according
to one embodiment of the present disclosure;
FIG. 12B is a bottomviewof the basehousing shown
in FIG. 12A;
FIG. 13 is a perspective view of a state in which the
tub and the induction module are separated from
each other according to an embodiment of the pre-
sent disclosure;
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FIG. 14A is a perspective view showing a state in
whichamodule cover is upsidedownaccording toan
embodiment of the present disclosure;
FIG. 14B is a cross-sectional view of a permanent
magnet mount in FIG. 14A;
FIG. 15 is a plan view showing an induction module
and an induction module mount according to an
embodiment of the present disclosure;
FIG. 16 is a sectional view taken along a line A-A’ in
FIG. 15;
FIG. 17 is a plan view showing an induction module
and an induction module mount according to an
embodiment of the present disclosure;
FIG. 18 is a cross-sectional view takenalonga lineA-
A’ in FIG. 17;
FIG. 19 is a bottom viewof a base housing according
to one embodiment of the present disclosure;
FIG. 20A shows an embodiment of a connector
between the front tub and rear tub and a coupling
of the tub with the base housing via the connector;
FIG. 20B shows an embodiment of a connector
between the front tub and rear tub and a coupling
of the tub with the base housing via the connector;
FIG. 21 shows a typical drum with a lifter attached
thereto;
FIG. 22 briefly illustrates a configuration of a laundry
treatment apparatus according to one embodiment
of the present disclosure;
FIG. 23 shows a block diagram of control compo-
nents that may be applied to the apparatus in FIG.
22;
FIG. 24 shows a block diagram of another embodi-
ment of control components;
FIG. 25 shows an embodiment of an inner circum-
ferential surface shape of the drum;
FIG. 26 shows changes in current and output
(power) of the induction module based on a drum
rotation angle relative to an inner circumference of
the drum in FIG. 25;
FIG. 27 illustrates a control flow according to one
embodiment outside the scope of the claimed inven-
tion;
FIG. 28 illustrates a control flow according to one
embodiment outside the scope of the claimed inven-
tion; and
FIG. 29 shows a magnetic field area of the induction
module and a location of a temperature sensor in a
cross section view of the tub.

[DETAILED DESCRIPTION]

[0146] Reference will now be made in detail to the
preferred embodiments of the present disclosure, exam-
ples of which are illustrated in the accompanying draw-
ings. In one example, elements or control methods of
apparatuses which will be described below are only in-
tended to describe the embodiments of the present dis-
closure and are not intended to restrict the scope of the

present claims. Wherever possible, the same reference
numbers will be used throughout the drawings to refer to
the same or like parts.
[0147] As shown in FIG. 1A, a laundry treatment ap-
paratus may include a cabinet 10 forming the external
appearance of the laundry treatment apparatus. A laun-
dry treatment apparatus according to the invention in-
cludes a tub 20, a drum 30, and an induction module 70
for heating the drum 30.
[0148] The tub 20may be provided in the cabinet 10 to
accommodate thedrum therein. The tubmaybeprovided
in the front side thereof with an opening. The drum 30 is
rotatably provided in the tub to contain laundry therein.
Similarly, the drum may be provided in the front side
thereof with an opening. Laundry can be introduced into
the drum through the openings in the tub and the drum.
[0149] The induction module 70 is configured to gen-
erate an electromagnetic field to heat the drum. The
induction module 70 may be provided on the outer sur-
face of the tub 20. For example, the induction module 70
may be provided on the outer circumferential of the tub
20. The tub 20 provides a certain accommodation space
and has an opening formed in the front side thereof. The
drum 30 is rotatably installed in the accommodation
space in the tub 20 in order to contain laundry therein,
and is formed of a conductive material. The induction
module is disposed on the outer circumferential surface
of the tub20 toheat thedrum30usinganelectromagnetic
field.
[0150] The tub 20 and the drum 30may be formed in a
cylindrical shape. Accordingly, the inner and outer cir-
cumferential surfaces of the tub 20 and the drum 30may
be formed in a substantially cylindrical shape. FIG. 1
shows a laundry treatment apparatus in which the drum
30 is rotated about a rotation axis that is parallel to the
ground.
[0151] The laundry treatment apparatus may further
include a driving unit 40 configured to drive the drum 30
so that the drum 30 rotates inside the tub 20. The driving
unit 40 includes a motor 41, and the motor includes a
stator and a rotor. The rotor is connected to a rotary shaft
42, and the rotary shaft 42 is connected to the drum 30,
whereby the drum 30 can rotate inside the tub 20. The
driving unit 40 may include a spider 43. The spider 43
connects the drum 30 and the rotary shaft 42 to each
other, and functions to uniformly and stably transmit the
rotational force of the rotary shaft 42 to the drum 30.
[0152] The spider 43 is coupled to the drum 30 in a
manner such that at least a portion thereof is inserted into
the rear wall of the drum 30. To this end, the rear wall of
the drum 30 is formed in a shape that is recessed toward
the interior of the drum. The spider 43 may be inserted
into the rear wall of the drum 30 further toward the
rotational center portion of the drum 30. Thus, laundry
cannot accumulate near the rear end of the drum 30 due
to the spider 43.
[0153] The drum 30 may be provided therein with a
lifter 50. The lifter 50 may be provided in a plural number
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so as to be arranged in the circumferential direction of the
drum. The lifter 50 functions to agitate laundry. For ex-
ample, as the drum rotates, the lifter 50 lifts laundry up.
The laundry lifted up is separated from the lifter and falls
due to gravity. The laundry may be washed by the impact
caused by the falling thereof. In one example, the agita-
tion of the laundry may also improve drying efficiency.
[0154] Laundry may be evenly distributed in the drum
in the forward-and-backward direction. Thus, the lifter
may be formed so as to extend from the rear end of the
drum to the front end thereof.
[0155] The inductionmodule is a device for heating the
drum 30.
[0156] As shown in FIG. 1B, the induction module 70
includes a coil 71 which receives electric current and
generates a magnetic field so that eddy current is gen-
erated at the drum, and a module cover 72 for accom-
modating the coil 71 therein. The coil comprises a wire
throughwhich an electric current is configured to pass so
as to generate a magnetic field.
[0157] The module cover 72 may include a ferromag-
netic body. The ferromagnetic bodymay be a permanent
magnet, and may include a ferrite magnet. The module
cover 72 may be formed so as to cover the upper portion
of the coil 71. Therefore, the ferromagnetic bodymadeof,
for example, ferrite, is located above the coil 71.
[0158] The coil 71 generates a magnetic field toward
thedrum30 that is located thereunder. Themagnetic field
generatedat theupperportionof the coil 71 isnot used for
heating the drum 30. Thus, it is desirable to focus the
magnetic field in the downward direction of the coil 71,
rather than in the upward direction of the coil 71. To this
end, the ferromagnetic body, such as ferrite, is provided
to focus the magnetic field in the downward direction of
the coil 71, i.e. toward the drum. In one example, in the
case in which the coil 71 is located below the tub 20, the
ferromagnetic body, such as ferrite, is located below the
coil 71. Therefore, in any case, the coil 71 is located
between the ferromagnetic body and the drum 30.
[0159] In detail, the module cover 72may be formed in
the shape of a box that has one open surface. Specifi-
cally, themodule cover 72mayhaveaboxshape inwhich
the surface thereof facing the drum is open and the
opposite surface thereof is closed. Therefore, the coil
71 is located inside the module cover 72, or the module
cover 72 covers the upper portion of the coil 71. The
module cover 72 functions to protect the coil 71 from the
outside. Further, as will be described later, the module
cover 72 functions to cool thecoil 71by forminganair flow
path between the module cover 72 and the coil 71.
[0160] In the laundry treatment apparatus, the coil 71
can raise the internal temperature in the drum 30 as well
as the temperature of the body of the drum 30 by heating
the same. The heating of the drum 30 can heat wash
water contacting the drum 30 and laundry contacting the
inner circumferential surface of the drum 30. In one
example, laundry that does not contact the inner circum-
ferential surface of the drum 30 can also be heated by

increasing the temperature in the drum. Therefore, the
temperature of the wash water, the temperature of the
laundryand theatmospheric temperature in thedrumcan
be increased to improve the washing effect, and the
temperature of the laundry, the temperature of the drum
and the atmospheric temperature in the drumcan also be
increased to dry the laundry.
[0161] Hereinafter, the principle of heating the drum30
using the inductionmodule 70 including the coil 71will be
described.
[0162] Awire is wound to form the coil 71, and accord-
ingly the coil 71 has a center.
[0163] When current is supplied to thewire, the current
flows around the center of the coil 71 due to the shape of
the coil 71. Therefore, amagnetic field is generated in the
vertical direction so as to pass through the center of the
coil 71.
[0164] In this connection, when alternating current, the
phase of which varies, passes through the coil 71, an
alternating current magnetic field, the direction of which
varies over time, is formed. The alternating current mag-
netic field generates an induced magnetic field in a
nearby conductor in a direction opposite the alternating
current magnetic field, and a change in the induced
magnetic field generates induced current in the conduc-
tor.
[0165] The induced current and the induced magnetic
field can beunderstoodas a formof inertiawith respect to
changes in electric field and magnetic field.
[0166] That is, in the case in which the drum 30 is
configured as a conductor, eddy current, which is a type
of induced current, is generated in the drum 30 due to the
induced magnetic field generated in the coil 71.
[0167] In this connection, the eddy current is dissi-
pated by the resistance of the drum 30, which is a con-
ductor, and is converted intoheat.Asa result, thedrum30
is heated by the heat generated by the resistance, and
the temperature in the drum 30 rises as the drum 30 is
heated.
[0168] In other words, in the case in which the drum 30
is configured as a conductor that is formed of a magnetic
material such as iron (Fe), it can be heated by the alter-
nating current of the coil 71 provided at the tub 20.
Recently, inmany cases, a drum formedof stainless steel
has been used in order to improve strength and hygiene.
A stainless steel material has relatively good electric
conductivity, and thus may be easily heated by a change
in an electromagnetic field. This means that there is no
need to specially manufacture a drum having a new
configuration or a drum formed of a new material to heat
the drum using the induction module 70. Therefore, a
drumof the type used in a laundry treatment apparatus of
the related art, i.e. a drum that is used in a laundry
treatment apparatus employing a heat pump or an elec-
tricheater (asheathheater), canalsobeused ina laundry
treatment apparatus employing an induction module.
[0169] The induction module is provided on the outer
circumferential surface of the tub 20 for safety because
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the tub 20 contains wash water therein and vibrates as
thedrum30 rotates.Because the interior of the tub is very
humid, it may be undesirable for the induction module to
beprovidedon the inner circumferential surfaceof the tub
in viewof the insulation and stability of the coil. Therefore,
as shown in FIGs. 1A and 1B, the induction module 70 is
provided on the outer circumferential surface of the tub
20. Also in this case, however, it is desirable that the gap
between the induction module 70 and the outer circum-
ferential surface of the drum be made as small as pos-
sible. A preferred embodiment for this will be described
later.
[0170] Generally, in the laundry treatment apparatus,
the tub 20 has a cylindrical shape because the drum 30
rotates to wash or dry clothes (hereinafter, referred to as
’laundry’).
[0171] In this connection, the coil 71 may be provided
so as to bewound around the entire outer circumferential
surface of the tub 20 at least once.
[0172] However, if the coil 71 is wound around the
entire circumference of the tub 20, it requires too much
wire. In addition, a short circuit or other problems may
occur due to contact between the coil and thewashwater
leaking from the tub 20.
[0173] Further, if the coil 71 is wound around the entire
circumference of the tub 20, an induced magnetic field
may be generated in the opening 22 in the tub 20 and the
driving unit 40, and thusmay fail to directly heat the outer
circumferential surface of the drum 30.
[0174] Therefore, it is desirable for the coil 71 to be
provided only on a portion of the outer circumferential
surface of the tub 20. That is, the coil 71may be provided
so as to be wound around a certain region from the front
side of the tub 20 to the rear side thereof at least once,
rather than being wound around the entire outer circum-
ferential surface of the tub 20.
[0175] This configuration is determined not only in
consideration of the heat generation efficiency in the
drum 30, which can be achieved by the output of the
induction module 70, but also in consideration of the
overall manufacturing efficiency of the laundry treatment
apparatus on the basis of the size of a space between the
tub 20 and the cabinet 10.
[0176] Thecoil 71maybe formed tohaveasingle-layer
structure. That is, thewiremaybewound ina single layer,
rather than inmultiple layers. In the case inwhich thewire
is wound in multiple layers, a gap is inevitably formed
between adjacent portions of the wire. That is, a gap is
inevitably formed between a portion of the wire that is
located in the bottom layer and a portion of thewire that is
located in the top layer. Therefore, the distance between
theportionof thecoil that is located in the top layerand the
drum is increased. Inoneexample, even if suchagapcan
bephysically eliminated, the greater the number of layers
of the coil, the longer the distance between the portion of
the coil that is located in the top layer and the drum,which
leads to deterioration in efficiency.
[0177] Therefore, it is highly desirable for the coil 71 to

be formed in a single layer. This also means that it is
possible to increase the contact area between the coil
and the drum as much as possible while using the wire
having the same length. In one example, it is desirable
that the coil 71 be formed so as to occupy the maximum
allowableareawithinagivenareaof thebasehousing72.
That is, it is desirable to increase the coil density. The coil
is formed in a manner such that the wire is wound in a
closed loop. In this connection, the wire must not be
folded. However, it is not easy to wind the wire so that
the area of the coil ismaximizedwhile preventing thewire
from being folded. An embodiment capable of maximiz-
ing the area of the coil while preventing the wire from
being folded sharply will be described later.
[0178] In FIG. 1, the induction module is illustrated as
being provided on the upper portion of the tub 20. How-
ever, the present disclosure is not limited thereto. The
induction module may be provided on at least one of the
upper portion, the lower portion, and both side portions of
the tub.
[0179] The induction module may be provided on a
portion of the outer circumferential surface of the tub, and
the coil 71 may be wound around the surface of the
induction module that is adjacent to the tub 20 at least
once within the induction module.
[0180] Thus, the induction module directly radiates an
induced magnetic field to the outer circumferential sur-
face of the drum 30, thereby generating eddy current in
the drum 30 and consequently directly heating the outer
circumferential surface of the drum 30.
[0181] Although not illustrated, the induction module
may be connected to an external power source via an
electric wire to receive power, or may be connected to a
controller for controlling the operation of the laundry
treatment apparatus to receive power. A module control
unit for controlling the output of the inductionmodulemay
be separately provided. The module control unit may be
configured to control the ON/OFF operation of the induc-
tionmodule and the output of the inductionmodule under
the control of the controller.
[0182] That is, as long as power can be supplied to the
coil 71, the inductionmodulemay receive power fromany
device.
[0183] Whenpower is supplied to the inductionmodule
and thus alternating current flows through the coil 71
provided in the induction module, the drum 30 is heated.
[0184] In this connection, if the drum 30 is not rotated,
only a portion of the drum30 is heated,with the result that
the portion of the drum 30 may be overheated and the
remaining portion thereof may not be heated, or may be
insufficiently heated. Further, heat may not be smoothly
transferred to the laundry contained in the drum 30.
[0185] For this reason, when the induction module is
operated, the driving unit 40 operates to rotate the drum
30.
[0186] As long as the entire outer circumferential sur-
face of the drum 30 can face the induction module, the
drum 30 may be rotated at any speed by the driving unit
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40.
[0187] As the drum 30 rotates, the entire surface of the
drum 30 can be heated, and the laundry in the drum 30
can be evenly exposed to heat.
[0188] Therefore, in the laundry treatment apparatus
according to an embodiment of the present disclosure,
even though the induction module is not mounted on a
plurality of portions (e.g. the upper portion, the lower
portion, both side portions, etc.) of the outer circumfer-
ential surface of the tub 20 but is mounted only on one
portion, the outer circumferential surface of the drum 30
can be evenly heated.
[0189] In the laundry treatment apparatus according to
an embodiment of the present disclosure, the drum may
be heated to 120 degrees Celsius or higher within a very
short time by the operation of the induction module 70. If
the induction module 70 is driven while the drum is in a
stationary state or is rotated at a very low speed, a
specific portion of the drum may be overheated very
quickly. This is becauseheat is not sufficiently transferred
from the heated drum to laundry.
[0190] Therefore, the relationships between the rota-
tional speed of the drum and the operation of the induc-
tion module 70 are very important. It is more desirable to
drive the induction module after the drum starts to rotate
than to rotate thedrumafter the inductionmodulestarts to
be driven.
[0191] A concrete embodiment of a rotation speed of
thedrumandadrivecontrol of the inductionmoduleof the
laundry treatmentapparatusof thepresentdisclosurewill
be described later.
[0192] In the laundry treatment apparatus of an embo-
diment of the present disclosure, it is not necessary for
the laundry to be completely soaked in the wash water,
and thus wash water can be saved. The reason for this is
that the portion of the drum that contacts the wash water
continuously changes as the drum rotates. That is, the
heated portion of the drum comes into contact with the
washwater to heat thewashwater, and is then separated
from the wash water and heated again.
[0193] In the laundry treatment apparatus according to
an embodiment of the present disclosure, it is possible to
increase the temperature of the laundry and the tempera-
ture in the space containing the laundry therein. This can
be realized by heating the drum that contacts the laundry.
Therefore, it is possible to effectively heat the laundry
without immersing the laundry in wash water. For exam-
ple, wash water can be saved because the laundry does
not need to be immersed in the wash water for steriliza-
tion treatment. This is because the laundry can receive
heat through the drum, rather than through the wash
water. In addition, steam or water vapor generated as
thewet laundry is heated changes the interior of the drum
into a high-temperature and high-humidity environment,
whereby the sterilization treatment can be more effec-
tively performed. Therefore, the sterilizing-washing pro-
cess, inwhich laundry iswashedwhile being immersed in
the heated wash water, can be realized by a method

using a much smaller amount of wash water. In other
words, since it is not necessary to heatwashwater, which
has a high specific heat, energy can be saved.
[0194] It will be understood that the laundry treatment
apparatus according to an embodiment of the present
disclosure is capable of reducing the amount of wash
water to be supplied in order to increase the temperature
of laundry, thus shortening the wash water supply time.
This is because it is possible to reduce the amount and
supply time of wash water that is additionally supplied
after laundry wetting. Therefore, thewashing time can be
further shortened. In this connection, the water level of
the wash water containing detergent may be lower than
the minimum water level of the drum. In this case, a
smaller amount of wash water can be more effectively
used by supplying thewashwater in the tub to the interior
of the drum through a circulation pump.
[0195] It will be understood that the laundry treatment
apparatus according to an embodiment of the present
disclosure is capable of eliminating a heater provided on
the lower side of the tub to heat wash water, thus sim-
plifyingconstructionand increasing thevolumeof the tub.
[0196] Particularly, a general heater provided inside
the tub is limited in the extent to which the same is
capable of increasing the heating surface area. That is,
the surface area of the heater, which contacts air or
laundry, is relatively small. On the other hand, the surface
areaof the drumor the surfaceareaof the circumferential
surface of the drum is very large. Accordingly, the heating
area is increased, and thus an immediate heating effect
can be obtained.
[0197] In the heating mechanism using a tub heater
during the washing process, the tub heater heats wash
water, and the heated wash water increases the tem-
perature of the drum, the temperature of the laundry, and
the atmospheric temperature in the drum. Therefore, it
takes a lot of time for the above components to be heated
to a high temperature.
[0198] However, as described above, the circumfer-
ential surface of the drum itself has a relatively large area
in contact with the washing water, laundry, and air inside
the drum. Thus, the heated drumdirectly heats thewater,
laundry, and air inside the drum. Therefore, during wash-
ing, the induction module may be more effective as a
heating source than the tub heater. In addition, when the
wash water is heated during the washing process, the
operation of the drum is generally stopped. The reason
for this is to drive the tub heater submerged in the wash
water in the state in which the water level is stable. Thus,
the washing time may be increased by the time required
for heating the wash water.
[0199] On the other hand, the heating of the washing-
water using the induction module may be performed
while the drum is being driven. That is, the drum driving
for thewashing and theheating of thewashingwatermay
be performed at the same time. Accordingly, since no
extra time is required for the washing-water heating, the
increase in the washing time can be minimized.
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[0200] Hereinafter, a concrete configuration and an
embodiment of the inductionmodule of the laundry treat-
ment apparatus of the present disclosure will be de-
scribed.
[0201] In FIG. 2, in the laundry treatment apparatus
according to one embodiment of the present disclosure,
the cabinet 10 is omitted, and the tub20, thedrum30, and
the induction module 70 are schematically shown.
[0202] In FIG. 2, the induction module 70 is disposed
on an upper face of the drum 30 in the outer circumfer-
ential face of the tub 20.
[0203] As shown in FIG. 2A, at least two induction
modules may be disposed along a front-rear direction
of the tub 20. That is, arranging a plurality of induction
modules on the outer circumferential face of the tub 20 in
a front-rear directional manner may allow the outer cir-
cumferential face of the drum 30 to be uniformly heated.
[0204] Further, the energy efficiencymay be increased
by selectively driving the front induction module and the
rear induction module depending on the position of the
laundry.
[0205] For example, when the amount of the laundryM
is small, the laundrymaybebiased behind the drum.This
is because a tilting drum is often used. Conversely, when
there is a large amount of laundry, the laundry may be
evenly distributed in a front-rear direction of the drum.
[0206] When the amount of laundry is small, only the
rear induction module may be driven. When there is a
large amount of laundry, all induction modules may be
driven. In this way, the induction modules may be driven
according to the situation. Only one induction module
may be driven as needed.
[0207] As shown in FIG. 2B, the inductionmodule may
be provided at the middle region of the drum 30. That is,
when only one induction module is provided, the induc-
tion module may be disposed at a portion corresponding
to the center of the drum 30 on the outer circumferential
face of the tub 20. In other words, one induction module
may be provided to extend forward and rearward around
the front-rear directional center of the tub 20.
[0208] In this connection,when the inductionmodule is
biased forward, a gasket provided between the tub 20
and the drum 30 may be heated or the door to open or
close the drum opening in front of the drum may be
heated. To the contrary, a driving unit 40 and a rotation
shaft 42 may be heated when the induction module is
biased behind. This unnecessarily heats other compo-
nents of the laundry treatment apparatus, thus wasting
energy and possibly overheating the other components
and causing abnormal operation thereof. Therefore, this
phenomenon should be prevented. Particularly, a drive
unit such as a motor or a shaft 42 is provided behind the
drum 30. Further, a rear portion of the drum is recessed
forward for connection with the spider 43. In other words,
thebackportionof thedrum is connected to thespider.An
area of contact between this connection portion and the
laundry is relatively small. That is, the contact area be-
tween the connecting portion and the laundry is smaller

than a contact area between the circumferential surface
of the drum and the laundry. Therefore, heating the rear
portion of the drum is very disadvantageous in terms of
heating efficiency. Therefore, in order to prevent this
situation, the induction module may be provided exactly
at the center of the drum.
[0209] For the same reason, the inductionmodulemay
be embodied as a plurality of induction modules. When
only one induction module is provided, the induction
module may be provided at a certain distance from the
foremost part of the drum 30 and the rearmost part of the
drum 30.
[0210] When the induction module is provided in a
range from the foremost part to the rearmost part of
the drum 30 and is provided at or about a vertical portion
of the drum, a door, a circulation duct, a spraynozzle, and
the likeprovidedbetween thedrum30and the tub20may
be heated. When the induction module is provided in a
range from the rearmost part of the drum30 to the vertical
portion of the drum, the drive unit 40 for the drum 30may
be heated. This situation should be avoided.
[0211] That is, when the induction module is provided
only in a region spaced a certain distance from the fore-
most and rearmost portions of the drum 30, this may
prevent the eddy current from being generated and
heated in other parts of the laundry treatment apparatus.
[0212] FIG. 3 shows examples of a top view of the coil.
That is, FIG. 3 shows the coil as viewed from above.
[0213] Referring to FIG. 3A, the coil 71 may be wound
at least oncewhilemaintaining thecircular shape.That is,
it is assumed that B be a length of the coil in the front-rear
direction of the tub 20, and a length of the coil in the width
direction or the left-right directional direction of the tub 20
is defined as A. The lengths A and B may be the same.
The coil 71 may be arranged to form a flat structure. The
coil 71may be formed in a shape having a curved portion
at each of left and right portions with considering the
cylindrical outer circumferential face of the tub 20. In
the latter case, the spacing between the coil 71 and drum
30 may be reduced along the outer face of the drum 30.
[0214] Referring to FIG. 3B, the coil 71 may be pro-
vided in an elliptical shape. That is, the coil may be
provided in an elliptical shape in which a long axis ex-
tends in the front-rear direction of the tub. In this connec-
tion, since the length B is larger than the length A and the
coil 71 extends longer in the front-rear direction of the tub
20 than in thewidth direction of the tub 20. Thus, the front
and rear portions of the drum 30 can be heated evenly.
[0215] Referring to FIG. 3C, the coil 71 may be wound
at least once.Upper and lower coilsmay be spaced apart
from each other. That is, a plurality of coils may be
arranged in the front-rear direction of the tub 20.
[0216] In other words, the long axis of each coil may
extend in the left-right direction of the tub 20. At least two
coils 71 may be arranged in the short axis direction of
each coil, that is, in the front-rear direction of the tub to
heat the drum30 in the front-rear and left-right directions.
[0217] The shape of coil 71 and the number of coils 71
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may vary. In one example, the shape of coil 71 and the
numberof coils71mayvary, dependingon thecapacityof
the laundry treatment apparatus, that is, depending on
the outer diameter or front-rear directional length of the
tub or drum.
[0218] According to the work from the present inven-
tors, when the areas between candidate coils are the
same, a configuration in which one induction module
whose a center of the coil corresponds roughly to the
front-rear directional center of the drum ismounted is the
most effective.
[0219] In an example, a 100 percent efficiency is as-
sumed when the same coil is located at the position
corresponding to the center of the drum. In this connec-
tion, it could be seen that a forwardly position-biased coil
has an efficiency of about 96 percent while a rewards
position-biased coil has anefficiency of about 90percent.
In other words, when the coil has a constant area, it may
be seen that a configuration inwhich the coil is installed in
a shape extending in the front-rear direction around the
center of the drum. Therefore, instead of separating the
coil by a plurality of sub-coils, a configuration in which the
center of the coil position-corresponds to the center of the
drum is the most effective. When the coil is divided into a
plurality of sub-coils, the areas of the coils position-cor-
responding to the center of the drum are inevitably re-
duced. In the case of the two coils arrangement as shown
in FIG. 3C, adjacent parts of the two coils may position-
correspond to the center of the drum. Therefore, on the
assumption that one coil in the former case has the same
coil area as a total coil area of the two coils in the latter
case, it may be seen that the coil arrangement shown in
FIG. 3A is more efficient in terms of heating performance
than the coil arrangement shown in FIG. 3C.
[0220] In one example, assuming the same coil area, it
is preferable that the coil is formed such that a proportion
of thecoil is concentratedon thecentral portionof thecoil.
That is, I may be themost efficient that the central portion
of the coil defines a single vertical line. In case of FIG. 3A,
the coil has a single center axis. The coil of FIG. 3B has a
center axis as a single vertical face. The central axis in
FIG. 3C may be defined as two vertical lines or two
vertical faces.
[0221] When the average temperature of the drum
heated by these coils is measured, the coils in FIG. 3B
and FIG. 3C exhibit the average temperature of the drum
lower than that for the coil FIG. 3A. These results show
that theperformanceof the single coil is better thana total
performanceofaplurality of coils. Itmayalsobeseen that
the closer the center axis of the coil looks like to a single
vertical line than to a single vertical face, the better the
performance thereof.
[0222] However,withconsidering that laundrydoesnot
come into contact with an entire region of the drum
throughout the drum and that all laundry, not just some
laundry,must beheatedevenly, the coil inFIG. 3Bmaybe
more desirable than the coil in FIG. 3A. For example,
when the laundry is dried, all of 10 laundries may be well

dried, but remaining two laundries, each being biased
toward the front and back of the drum, may not be dried
sufficiently. This problem may be more significant than a
problem of a reduction in drying efficiency. This is be-
cause a consumer may be very uncomfortable with this
drying result in which the remaining two laundries have
not yet dried. Thus, it may be most desirable that the
laundriesmaybe evenly heated in the front-rear direction
of the drum and the entire laundrymay be heated evenly,
although the heating efficiency is reduced by some ex-
tent.
[0223] In otherwords, the heating efficiency anddrying
efficiency may vary depending on the shape of the coil.
The heating efficiency may be referred to as an output
energy (heated amount of the drum) relative to an input
energy. The heating efficiency may refer to a ratio at
which the electrical energy applied to the induction mod-
ule is converted to the thermal energy that heats the
drum. However, the drying efficiency may be referred
to as the input versus output until the entire laundry has
been fully dried. In the latter case, a time factor may be
further considered.
[0224] Therefore, it is more desirable that though the
heating efficiency is lowered to some extent, the drying
time may be shortened, and the superheating problem
may be avoided, assuming that the drying could be
completed and the drying could be terminated. To this
end, the coil in FIG. 3B is more preferable than the coil in
FIG. 3A. That is, in FIG. 3A, the center axis of the coil
looks like close to a single vertical line, so that the heating
efficiency is relatively high but the drying efficiency is
relatively small.
[0225] In one example, for the same coil, asmentioned
above, the coil is preferably positioned to face the front-
rear directional center of the drum. Similarly, the change
of the position of the coil and the change of the heating
efficiency are independent of each other. However, with
considering the drying efficiency, the position of the coil
may be considered.
[0226] For this reason, it is preferable that the coil 71 is
a single coil and is formed in an elliptical shape or a track
shape having a long axis in the front-rear direction of the
drum. Further, a center of the coil 71 preferably faces the
front-rear directional center of the drum.
[0227] FIG. 4 shows one example of a fixing structure
for the coil 71 of the induction module.
[0228] As described above, the module cover 72 may
be provided to cover the coil 71. The module cover 72 is
provided in the shape of a box whose bottom face is
opened to prevent the coil 71 from being detached from
the tub 20 due to external vibration.
[0229] Further, the module cover 72 may has a lateral
space defined therein through which the coil 71 is re-
ceived in the cover 72.
[0230] FIG. 4A shows the module cover 72 as viewed
from the bottom. The module cover 72 may have a
plurality of coil fixing portions 73 radially arranged to
be spaced apart from each other so that while a form
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of the coil 71 is smoothlymaintained, the coil 71 iswound.
The coil fixing portions 73 may be integrally formed with
the module cover 72. The module cover 72 may be
formed via a plastic injection.
[0231] Each of the coil fixing portions 73may include a
bar shaped support 731. The support 731 may be pro-
vided to press the coil 71 downwardly. Therefore, since
the coil 71 is pushed downwardly by the support 731, the
overall shape of the coil 71 may be held without being
deformed.
[0232] Each of the coil fixing portions 73may include a
protrusion 732 protruding downward from each of both
ends of the support 731. Outer protrusions 732 and inner
protrusions 732 may be defined to surround the coil 71
radially outwardly and radially inwardly of the coil 71
respectively. Therefore, the coil 71 may be prevented
from being pushed radially inwards or outwards to be
deformed.
[0233] FIG. 4B shows an internal view of the module
cover 72 as viewed from a top.
[0234] The coil 71 begins to wind along the radially
inner protrusions 732 of the coil fixing portions 73 and
reaches the radially outer protrusions732of the coil fixing
portions. Thus, the winding of the coil 71 may be com-
pleted.
[0235] As such, the coil 71 may be secured in the
module cover 72 while maintaining its shape.
[0236] In one example, the coil fixing portions 73 may
act as a mold for forming the coil while performing a
function for fixing the coil. That is, a contour and size
of the coil are determined in accordance with the coil
fixingportions73.Accordingly, thecoilmaybeconformed
to the coil fixing portions 73. In other words, the coil 71
maybe formedusing thecoil fixingportions73.Moreover,
the coil fixing portions 73 may allow the coil to be be kept
from being distorted or deformed.
[0237] Thus, the support 731 of the coil fixing portions
73 may be configured to seat the coil thereon and the
protrusion 732may be configured to prevent the coil from
moving. These coil fixing portions may be formed along
the longitudinal direction of the coil. Therefore, the entire
coil canbestably formedand its shapecanbemaintained
by the coil fixing portions 73.
[0238] In one example, the coil 71 has been described
as being circularly and elliptically wound in the induction
module. The coil 71 may be effective to heat the outer
circumferential faceof thedrum30when thecoil iswound
in a as close manner as possible to the rectangular
shape.
[0239] This is because the drum 30 is cylindrical and
thus a cross-section of the outer circumferential face of
the drum 30 perpendicular to the ground has a rectan-
gular cross-sectional shape.
[0240] Thus, when the coil 71 iswound in a rectangular
shape corresponding to the cross-sectional shape of the
outer circumferential faceof thedrum30perpendicular to
the ground at a maximum extent, this may reduce an
amount of a portion of the drum 30 which the magnetic

field generated by the coil 71 does not reach. Thus, the
drum 30 may also effectively heat the drum 30.
[0241] However, winding the coil 71 in a perfectly rec-
tangular shapemay be difficult realistically with consider-
ing a material of the coil 71 and a coil winding process.
Therefore, it may be more desirable to wind the coil 71
into the track shape as close to a rectangular shape as
possible. Moreover, the track shape may allow the coil
area to be further increased as compared with the ellip-
tical shape.
[0242] In one example, when an elliptical coil and a
track-shaped coil are formed in a rectangle shape, an
area by which the inside of the rectangle is filled is larger
in the track shaped coil than in the elliptical shaped coil.
This is because, for the track shaped coil, the area
occupied by the coil at four corner portionsmaybe further
increased compared to the elliptical shaped coil. Speci-
fically, a portion of the coil 71 wound on each of the front
and the rear portions of the tub 20 is curved. Each of both
side portions of the coil 71 connecting the front and the
rear portions of the tub 20 may has a straight line shape.
Only each edge portion of the coil 71 may be formed in a
round shape.
[0243] FIG. 5 shows an embodiment in which the coil
71 may be wound in the form of a track.
[0244] Referring to FIG. 5A, the coil fixing portions 73
are not arranged in a radial shape, but are arranged in a
row at each of upper and lower portions with reference to
the drawing. Each of coil fixing portions 73 provided on
middle sides may be oriented to perpendicular to an
orientation of each of the upper and lower coil fixing
portions 73 arranged in a line.
[0245] Inotherwords,whenwedefinea left sideofFIG.
5Aas the forward direction of the tub20anda right side of
FIG.5Aas the reardirectionof the tub20, aplurality of coil
fixing portions 73 provided on each of both lateral por-
tions of the tub 20 are provided in a row, while each of the
coil fixing portions 73 provided on the front and rear of the
tub 20 may be oriented perpendicularly to an orientation
of each of the coil fixing portions 73 on the both lateral
portions of the tub 20.
[0246] Referring to FIG. 5B, the coil 71 extends linearly
along the coil fixing portions 73 provided along both
lateral portions of the tub 20. The coil 71 has a curvature
to wind around the coil fixing portions 73 provided along
the front and rear portions of the tub 20.
[0247] Asa result, the coil 71maybewound intoa track
shape when the coil 71 is wound along the arrangement
of the coil fixing portions 73.
[0248] As a result, the coil 71 may generate an eddy
current in a wider area of the outer circumferential face of
the drum 30.
[0249] In this connection, the coil fixing portion pro-
vided on the outer circumferential face of the tub and
having an orientation perpendicular to the rotation axis of
the drum is referred to as a first coil fixing portion,
whereas the coil fixing portion provided on the outer
circumferential face of the tub and having an orientation

5

10

15

20

25

30

35

40

45

50

55



18

33 EP 4 155 452 B1 34

parallel to the rotation axis of the drum is referred to as a
second coil fixing portion. In either case, it is preferable
that an orientation of each of the first and second coil
fixingportions73 is perpendicular to thewindingdirection
of the coil or the longitudinal direction of the coil (more
specifically, the longitudinal direction of the wire).
[0250] FIG. 4 and FIG. 5 show that the coil 71 is wound
into a planar form parallel to the ground. The present
disclosure is not limited thereto. One face of the module
cover 72 where the coil fixing portions 73 are provided
mayhaveacurvatureaccording to the radiusof curvature
of thedrum30or the radius of curvature of the tub20.The
coil 71 may be provided to correspond to the radius of
curvature of the drum 30 because the coil 71 is wound
according to the curvature of the module cover 72.
[0251] Specifically, the radius of curvature of the tub is
larger than the radius of curvature of the drum.When the
coil 71 has the radius of curvature equal to the radius of
curvature of the drum 30, the spacing between the coil
and thedrummaybeminimizedalong the entire region of
the coil. However, since the coil 71 is located on the outer
circumferential face of the tub, it is preferable that the coil
71 conforms to theouter circumferential faceof the tub. In
an example, the coil 71 may be formed into the curved
shape having the same radius of curvature as the radius
of curvature of the outer circumferential face of the tub.
FIG. 5C shows one example where the coil 71 is formed
into the curved shape having the same radius of curva-
ture as the radius of curvature of the outer circumferential
face of the tub 20.
[0252] Thus, the spacing between the coil 71 and the
drum 30 may remain constant as it goes outwardly from
the center of the coil 71. This may generate an eddy
current of the uniform intensity on the outer circumfer-
ential face of the drum 30. That is, the outer circumfer-
ential face of the drum 30 may be evenly heated.
[0253] In one example, when the coil is formed by
winding a wire around the coil fixing portions 73, there
may be a possibility of short-circuiting between adjacent
wires in close contact with each other.
[0254] To prevent this situation, the wire 71 may be
coated with a coating film such as an insulating film
separately. However, the coil 71 is overheated by its
own resistance. The cooling of the coil 71may be difficult
such that the insulating film may still have the risk of
melting.
[0255] Further, an additional cost may be incurred
when the insulating coating is applied to form a thick
insulating film on the wire forming the coil 71. In order
to prevent this situation, it is preferable that the coils are
arranged to be spaced apart from each other when the
coils 71 are wound around the induction module. This
may reduce the thickness of the insulation coating.
[0256] That is, it is preferable thatwhen the coils 71 are
woundat least oncealongadirection froma front to a rear
of the tube 20 on the induction module, the coils are
wound to have a predetermined spacing between the
coils so as not to contact each other. Thus, the coils 71

does not contact each other and there is no possibility of
the short circuit therebetween. The heat of the coil 71 can
alsobeeasily cooled.Furthermore, theareaof thewound
coil 71 itselfmaybewider, therebyheatinga largerareaof
the outer circumferential face of the drum 30.
[0257] Hereinafter, referring to FIG. 6, an embodiment
in which an induction module 70 having a base housing
74 for fixing the coil 71 will be described in detail.
[0258] FIG. 6 shows the base housing 74 by which the
coil is shaped and to which the coil is fixed. The base
housing 74may be integrally formed with the tub 20 via a
plastic injection. A wire may be inserted into the base
housing74 to form thecoil 71. Thus, the spacingbetween
adjacent wires may be maintained, and the wire may be
fixed.Therefore, theentire coilmaybefixedwithout being
deformed.
[0259] As shown in FIG. 6, the induction module 70
may further include the base housing 74 that allows the
wires tobespacedapart fromoneanotherwhen thewires
of the coil 71 are wound at least one time forwardly and
backwardly of the tub 20 on the induction module. The
base housing 74 may also be coupled to the module
cover 72. Accordingly, the base housing and the module
cover may be coupled to each other to form an internal
space receiving the coil therein. Therefore, the base
housing and the module cover may be referred to as a
module housing. The base housing 74may be coupled to
the module cover 72 to be received in the module cover
72.
[0260] The base housing 74 may be provided sepa-
rately from the tub 20 and may be coupled with the outer
circumferential face of the tub. In one example, the base
housing 74 may be integral with the tub 20. However,
from the perspective of amanufacturer providing various
models, there is no need to form the base housing 74
integrally with the tub 20 for a specific model and thus to
manage a remaining inventory for the specific model.
Thus, the base housing 74 is preferably formed sepa-
rately from the tub.
[0261] FIG. 6 illustrates a structure in which the base
housing 74 may be coupled to the outer circumferential
face of the tub 20. The present disclosure is not limited
thereto. The present disclosure does not exclude a con-
figuration that the base housing 74 is integrally formed
with the tub 20 as described above.
[0262] The base housing 74 may include a base 741
disposed on the outer circumferential face of the tub 20.
The base 741 may have a curvature or a shape corre-
sponding to a curvature or a shape of the outer circum-
ferential face of the tub 20. The base 741 may be formed
in a curved plate shape to conform to the outer circum-
ferential face of the tub 20.
[0263] In this connection, the coil 71 may be wound on
the base 741. In other words, the coil may be wound on
the base at least once forwardly and rearwardly of the
tube. Moreover, the base 741 may have a structure on
which a bottom of the wire is seated.
[0264] The base 741 may include connectors 743 that
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may be attached to and joined to the outer surface of the
tub. The connectors 743 may correspond to module
connectors 26 formed on the outer circumferential face
of the tub 20 as shown in FIG. 1B. A screw may allow
corresponding connectors 743 and 26 to be coupled
together. In this connection, the base 741 may be sup-
ported by the connectors 743 but may be spaced apart
from the tub20byacertain spacing. Thismayprevent the
base 741 from being exposed directly to the vibration of
the tub.
[0265] In this case, the base housing 74 may also
include a reinforcing rib (not shown) that defines the
spacing between the base and the outer circumferential
face of the tub 20 and supports the strength of the base.
[0266] In this connection, since the tub20 is provided in
a cylindrical shape, the base 741 may conform to the
outer circumferential face of the tub. That is, the base741
may be formed to have the same curvature as that of the
tub 20.
[0267] In one example, the base 741 may be in face-
contactwith theouter circumferential faceof the tub20. In
this case, the spacing between the coil 71 and the drum
30 may be minimized to prevent dispersion of the mag-
netic field.
[0268] Thebase741mayhaveacoil slot 742defined in
one face thereof thatmayguide the coil 71 to bewound at
least once on the base 741.
[0269] In this connection, each coil slot 742 may guide
each wire of the coil 71 to be wound while the wires are
spaced apart from each other.
[0270] Each coil slot 742 may be defined by a combi-
nation of adjacent fixing ribs 7421 protruding from the
base 741. That is, each wire may be inserted and fixed
between corresponding adjacent fixing ribs. The coil slot
742 may extend in a track shape. That is, the overall
shape of each coil slot may be a track shape. Moreover,
adjacent fixing ribsmay define each lane having the track
shape.That is, adjacent fixing ribsmay formone laneand
each wire may be inserted inside each lane. Depending
on the number of lanes, the number of turns of the coil
may be determined.
[0271] Accordingly, each wire may be press-fitted into
each coil slot 742.Sinceboth sidesof thewire are in close
contact with the fixing ribs defining the coil slot 742, the
lateralmovement of thewiremaybeprevented.Thus, the
shape of the coil may be maintained.
[0272] That is, the fixing ribs 7421 may be formed of
circle, ellipse, or track-shaped concentric extensions
having different dimeters. In other words, the diameters
of the fixing ribs 7421may increase as they go outwardly.
[0273] FIG. 6Ashows that the coil slot 742 is definedby
a combination of adjacent fixing ribs 7421, and each
fixing rib 7421 has a track shape having a straight portion
and a curved portion. Thus, the coil 71 may be wound on
the base 741 in an order from the outermost fixing rib
7421 to the innermost fixing rib 7421 or vice versa.
[0274] The fixing rib 7421 not only guides the coil 71 to
bewoundon thebase, but alsoallows the coils 71 to have

a spacing from one another when they are wound on the
base.
[0275] Further, between a first fixing rib 7421 and a
second fixing rib 7421 adjacent to the first fixing rib 7421,
a receiving portion 7422 is defined. That is, each of the
wires of the coil 71 may be accommodated in the receiv-
ing portion 7422, which is defined by the adjacent fixing
ribs 7421 spacedapart fromeach other. That is, the fixing
ribs 7421 may be spaced apart to define the receiving
portion 7422.
[0276] The fixing rib 7421 may be formed to protrude
upwards from the base 741. In this case, the bottom face
of the receiving portion may be the top face of the base
741.
[0277] Further, the fixing rib 7421 may define the top
face of the base 741. In this case, the receiving portion
7422maybedepressed downwards to allow the fixing rib
7421 to upwardly protrude relative to the receiving por-
tion.
[0278] The base housing may further include protrud-
ing ribs 7423 that protrude further above the fixing rib
7421. The protruding rib 7423 may protrude from the top
face of the fixing rib 7421 by a certain distance. The
protruding ribs7423mayalsoserve tomaintainaspacing
between the fixing ribs 7421 and the module cover 72.
[0279] Further, the protruding ribs 7423may serveas a
measure of a relative position of the fixing rib 7421. In
other words, it may be determined based on the protrud-
ing rib 7423 that the fixing rib 7421 is located inside or
outside the protruding rib 7423. This may allow for easy
identification of the number of turns or area of the coil 71
when the coil 71 is wound around the fixing rib 7421.
[0280] FIG. 6B shows a back face of the base housing
74. FIG. 6C shows a cross-section of 74 of the base
housing.
[0281] Thebase741may includeaplurality of through-
holes 7411.
[0282] At least one through-hole 7411 may be defined
in the base 741.
[0283] The through-holes 7411 may be arranged sym-
metrically when the base 741 has a rectangular shape.
The through-holes 7411 may be defined in one face and
the other face of the base. The through-holes 7411 may
define openings penetrating the base vertically. A portion
of the base where the through-holes are not formed may
form a closed portion.
[0284] In this connection, each through-hole 7411may
bedefined inaquarter circular shape ineachcornerof the
base 741. In a non-corner portion of the base 741, the
through-hole 7411 may have a rectangular shape.
[0285] Further, the through-holes 7411may be defined
in a region of the base 741 correspond to the fixing ribs
7421.
[0286] Thus, when the coil 71 wound in the receiving
portion 7422 heats via an electrical resistance, the
through-holes 7411 may dissipate the heat of the coil
71 to prevent the damage to the base 741.
[0287] In one example, a plurality of through-holes
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7411 may be formed along the longitudinal direction of
the coil 71. Accordingly, a portion of the coil positioned
above the through-holes 7411maybeexposed vertically.
That is, an air gap may be formed between adjacent
wires. This can prevent the coil from overheating.
[0288] Further, the base741may have a reinforcing rib
7412 for reinforcing a strength and rigidity on the back
face in which the through-holes 7411 are defined.
[0289] The fixing ribs 7421 may not be fixed or sup-
ported in a region where the through-holes 7411 are
defined. In this connection, the reinforcing rib 7412
may also serve to secure the fixing rib 7421 and reinforce
the rigidity of the fixing rib 7421.
[0290] Further, unlike theembodiment shown inFIG.6,
the receiving portion 7422may be embodied as a receiv-
ing groove recessed into the base 741 between the
spaced fixing ribs 7421 of the base 741.
[0291] In this connection, the receiving groove may be
considered to define the receiving portion 7422. In this
connection, the fixing rib 7421 may be omitted. Only the
receiving groove 7422 recessed in the base 741 may be
provided. In this connection, the receiving groove 7422
may be formed on the base 741.
[0292] That is, the receiving groove 7422 may be en-
graved in the base 741. In other words, the receiving
groove 7422may be defined by engraving the base 741.
[0293] In this connection, the receiving grooves may
have circle, ellipse, and track shapes that share the
center but are different in diameter. The coils 71 may
be spaced apart while the coils are wound in and along
the receiving grooves at least once.
[0294] In one example, the coils 71 may be spaced
from each other at a constant spacing on the base 741.
The spacings between the coils 71 may be uniform. That
is, the coils 71 may be provided on the base 741 to have
equal spacings therebetween.
[0295] To this end, the receiving portions 7422may be
provided on the base 741 while being spaced apart from
one another at the uniform spacing. The fixing ribs 7421
may protrude from the base 741 in circular, elliptical, or
track shapes having the samecenter and being arranged
to be spaced from each other by the uniform spacing.
[0296] FIG. 7 shows an installation method of the in-
ductionmodule when the tub 20 is formed by assembling
the front tub and rear tub together.
[0297] The tub 20 may be provided in a cylindrical
shape. In this connection, the tub 20 may be formed into
a cylindrical shape in a monolithic manner having a
receiving space defined therein. However, the present
disclosure is not limited thereto. Each of two half portions
of the cylindrical shape may be prepared. Then, the two
half portions may be assembled together.
[0298] That is, the tub 20 may be formed in an assem-
bling manner to facilitate the fabrication of the tub 20.
[0299] When the tub 20 is provided in the assembling
manner, the tub20may includea front tub21surrounding
a front of the drum30anda rear tub 22 surrounding a rear
of the drum 30.

[0300] In this connection, the front tub 21 and the rear
tub 22 may be joined via a connector 25.
[0301] The connector 25 may have any shape, pro-
vided that one end of the front tub 21 and one end of the
rear tub 22 may be coupled to each other via the con-
nector 25. In one example, the connector 25 may be
provided to perform sealing as well as physically con-
necting the front tub 21 and the rear tub 22.
[0302] In this connection, due to the connector 25, the
tub 20 may protrude convexly at a location of the con-
nector 25.
[0303] As shown in FIG. 7A, the induction module 70
may be spaced apart from the tub 20 so as not to contact
the connector 25.
[0304] However, as shown in FIG. 7B, the induction
module 70 may be provided on each of the front tub 21
and the rear tub 22.
[0305] That is, the induction module 70 may include a
first induction module 70a provided on the outer circum-
ferential face of the front tub 21 and a second induction
module 70b provided on the outer circumferential face of
the rear tub 22.
[0306] When the induction module is divided into the
first and second induction modules as the tub 20 is
divided into the front and rear tubs, the induction module
may not be physically restricted by the connector 25.
[0307] In other words, when the induction module is
singular, the inductionmodule should be spaced from the
tub 20 via the connector 25 of the tub 20 (See FIG. 7A).
However, when the first and second induction modules
are provided, the first and second inductionmodulesmay
closely contact the tubs (See FIG. 7B). As a result, the
induction modules may be closer to the drum 30, so that
the magnetic field generated from the induction modules
may be more effectively transmitted to the drum 30.
[0308] Further, the front tub 21 and the rear tub 22may
be arranged symmetrically with each other. Further, the
first induction module 70a provided on the front tub 21
and the second induction module 70b provided on the
rear tub 22 may be arranged symmetrically with respect
to each other.
[0309] That is, the first induction module 70a and the
second induction module 70b may be arranged symme-
trically around a center of the drum 30 with respect to a
direction perpendicular to the ground.
[0310] However, as described above, it has been de-
scribed that the installation of a single inductionmodule is
more preferable in terms of heating efficiency than the
installation of the two induction modules. Therefore,
there is a need to further develop an approach to further
reduce the spacing between the drum and the induction
module. In addition, a method of minimizing an interfer-
encebetween the connector 25and the inductionmodule
70 needs to be further developed. Embodiments for
those developments will be described later.
[0311] Hereinafter, a configuration for adjusting the
direction of a magnetic field that is generated in the coil
will be described with reference to FIG 8.
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[0312] Generally, the laundry treatment apparatus in-
cludes a controller (not shown) for rotating thedriving unit
40, manipulating a control panel (not shown) provided in
the cabinet 10 and controlling the processes of the laun-
dry treatment apparatus, and further includes various
electric wires (not shown).
[0313] The induction module 70 serves to heat the
drum 30 using the magnetic field radiated from the coil
71. However, in the case in which the controller and the
electric wires provided in the laundry treatment appara-
tus are exposed to the magnetic field radiated from the
coil 71, abnormal signals may be generated in the con-
troller and the electric wires.
[0314] Further, because the electronic devices, such
as the controller, the electricwires, the control panel, etc.,
are susceptible to amagnetic field, it is desirable that only
the drum 30 be exposed to the magnetic field generated
by the induction module. Therefore, it is highly desirable
that no conductor be provided between the coil 71 of the
induction module 70 and the drum 30.
[0315] Further, since the generated magnetic field
must be used only for heating the drum, it is highly
desirable that the magnetic field be focused in the direc-
tion toward the drum (e.g. in the downward direction of
the coil).
[0316] To this end, the inductionmodule 70may further
include a blocking member 77 so that the magnetic field
generated by the coil 71 is focused only on the drum 30.
That is, the blocking member 77 may be provided on the
coil 71so that themagnetic field is focused in thedirection
toward the drum.
[0317] The blocking member 77 may be formed of a
ferromagnetic material in order to focus the magnetic
field generated by the coil 71 in the direction toward
the drum.
[0318] The blockingmember 77may be coupled to the
upper side of the base 74, and may be attached or
mounted to the inner surface of the module cover 71.
The blocking member 77 may be formed in a flat plate
shape. In addition, a portion of the module cover 72 may
be formed of a ferromagnetic material to serve as the
blocking member.
[0319] That is, since the module cover 72 is formed in
the shape of a box that has one open surface, in the case
in which the module cover 72 accommodates the coil 71
or the base 74 therein, it can focus the magnetic field in
the direction toward the drum 30. In this case, the addi-
tional blocking member 77 may be omitted.
[0320] In one example, the blocking member 77 may
be a permanent magnet such as ferrite. The ferrite may
not be formed so as to cover the entire upper portion of
the coil 71. That is, the ferrite may be formed so as to
cover only a portion of the coil, like the coil-fixing portion
shown in FIGs 3 and 4. This means that the ferrite bar
magnet can be fixed to the coil-fixing portion. That is, a
permanent magnet made of, for example, ferrite, may be
provided perpendicular to the longitudinal direction of the
coil soas to focus themagnetic field inadesireddirection.

Therefore, it is possible to greatly improve efficiency
using a small amount of ferrite. A concrete embodiment
of the ferrite will be described later.
[0321] Although not illustrated, the controller may ad-
just the amount of current that flows through the coil 71,
and may supply current to the coil 71.
[0322] The controller (not shown) may further include
at least one of a thermostat (not shown) or a thermistor
(not shown) in order to interrupt the supply of current to
the coil when an excessive amount of current is supplied
to the coil or when the temperature of the coil rises above
a predetermined value. That is, a temperature sensor
may be included. The thermostat and the thermistor may
be provided in any shape, as long as they can interrupt
the supply of current to the coil 71.
[0323] A detailed embodiment including such a con-
troller and temperature sensor will be described later.
[0324] Hereinafter, the relationships between the coil
71 and the permanent magnet 75 will be described in
detail with reference to FIG 9.
[0325] The permanent magnet 75 may be provided to
focus the magnetic field generated by the coil 71 in the
direction toward the drum 30 in order to improve effi-
ciency. The permanentmagnetmaybe formedof a ferrite
material. Specifically, the permanent magnet 75 may be
provided in the form of a barmagnet that is perpendicular
to the winding direction of the coil 71 or the longitudinal
direction of the coil 71. The permanent magnet may be
formed so as to form an intrinsic magnetic field in the
upward-and-downward direction. Specifically, the per-
manentmagnetmay be formed so that themagnetic field
is formed in the direction toward the drum.
[0326] FIG. 9 is a plan view of the coil 71 inwhich awire
76 is wound around a certain region on the outer circum-
ferential surface of the tub 20. The permanentmagnet 75
is also illustrated as being provided on the top surface of
the coil 71.
[0327] As illustrated in FIG. 9, the permanent magnet
75 may be configured as a bar magnet, and may be
locatedon the coil 71while being arrangedperpendicular
to the longitudinal direction of the coil 71. This is for
covering both an inner coil portion located at a radially
inward position and an outer coil portion located at a
radially outward position at the same time.
[0328] Thepermanentmagnet 75maybeprovided in a
plural number, and the plurality of permanentmagnets 75
maybebarmagnets that are the samesizeaseachother.
The permanent magnets 75may be arranged so as to be
spaced apart from each other in the longitudinal direction
of the coil 71.
[0329] In the case in which the permanent magnets 75
are disposed at specific positions, the amount of the
magnetic field radiated to the drum 30 is different for
each portion of the circumferential surface of the drum
30, and thus it is difficult to evenly heat the drum. There-
fore, in order to evenly induce the magnetic field gener-
ated by the coil 71 in the direction toward the drum30, it is
desirable that the permanentmagnets 75 be arranged so
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as to be spaced apart from each other with a constant
interval or a constant pattern along the circumference of
the coil 71.
[0330] Further, in the case in which the number of
permanent magnets 75 used for each portion of the coil
71 is the same, it is desirable that thepermanentmagnets
75 be densely disposed on the portions of the coil 71 that
are adjacent to the front and rear sides of the tub 20.
[0331] Specifically, the coil 71 may be sectioned into
both end portions B1 and B2, which include a front end
portion B1 located adjacent to the front side of the tub 20
anda rearendportionB2 locatedadjacent to the rear side
of the tub 20, and an intermediate portion A, which is
locatedbetween the front endportionB1and the rear end
portionB2andhasa larger area than the front endportion
B1 and the rear end portion B2. The permanent magnets
75 may be arranged such that the number thereof dis-
posed on the front end portion B1 or the rear end portion
B2 of the coil is equal to or greater than that disposed on
the intermediate portion A of the coil.
[0332] The density of the coil 71 in the intermediate
portionA is relatively large.On theotherhand, thedensity
of the coil 71 in the both end portions B1 and B2 is
relatively small. The density of the coil is inevitably re-
duced in the both end portions B1 and B2 due to the
rounded corners. The reason for this is that the coil
cannot be theoretically bent at a right angle at the cor-
ners.
[0333] Therefore, relatively less concentration of the
magnetic field is required for the intermediate portionA of
the coil, and relatively greater concentration of the mag-
netic field is required for the both end portions B1 and B2
of the coil. Thus, in the case in which the number of
permanent magnets used for each portion of the coil is
the same, it is desirable that the permanent magnets be
more densely disposed on the both end portions of the
coil than on the intermediate portion of the coil. Accord-
ingly, it is possible to evenly heat the front and rear sides
of the drum. That is, the embodiment shown in FIG. 9B
can further improveefficiency bymore evenly heating the
drum than the embodiment shown in FIG. 9A.
[0334] In other words, the magnetic flux density in the
both end portions B1 and B2 of the coil is increased
through the dense arrangement of the permanent mag-
nets, with the result that the drum 30 is evenly heated in
the longitudinal direction thereof.
[0335] Specifically, under the same conditions, the
embodiment shown in FIG. 9B may be more efficient
than the embodiment shown in FIG. 9A. Further, assum-
ing that the number of permanent magnets used for each
portion of the coil is the same, itmay be desirable tomove
the permanent magnets located in the intermediate por-
tion A of the coil to positions adjacent to the both end
portions B1 and B2 of the coil in terms of efficiency.
Therefore, in the case in which the total magnetic flux
density is determined through the permanent magnets, it
is desirable that the magnetic flux density in the both end
portions of the coil be set to be larger than the magnetic

flux density in the intermediate portion of the coil.
[0336] The above-described embodiment related to
the winding form of the coil 71 and the above-described
embodiment related to the arrangement of the perma-
nent magnets 75 can be applied to a single laundry
treatment apparatus without any contradiction. That is,
it is possible to obtain the effect of more evenly heating
the drum 30 when the above-described embodiment
related to the winding form of the coil and the above-
described embodiment related to the arrangement of the
permanent magnets are combined, compared with when
these embodiments are implemented individually.
[0337] Thecoil 71maybe formed inanyshape, suchas
a concentric circle, an ellipse, a track, etc., as long as the
coil 71 canbe formedon theouter circumferential surface
of the tub 20 by winding the wire 76. However, the extent
to which the drum 30 is heated may vary depending on
the wire-winding shape. This has been described above.
[0338] For example, like the coil shown in FIG. 10B, in
the case in which the radius of curvature of the curved
portion of the coil is different between the inner coil
portion located at the radially inward position and the
outer coil portion located at the radially outward position,
the amount of themagnetic field transferred to the center
of the drum 30 and the amount of the magnetic field
transferred to the front and rear sides of the drum 30
may be significantly different from each other.
[0339] In other words, because the area of the coil that
is located near the front and rear sides of the drum 30 is
relatively small, the amount of the magnetic field that is
transferred to the front side of the circumferential surface
of the drum 30 is relatively small. On the other hand,
because theareaof the coil that is locatednear the center
of the drum 30 is relatively large, the amount of the
magnetic field that is transferred to the center of the
circumferential surface of the drum 30 is relatively large.
Therefore, it is difficult to evenly heat the drum 30.
[0340] Therefore, it is desirable for the coil to be formed
in a rectangular shape, rather than a square shape. That
is, it is desirable that the width in the forward-and-back-
ward direction of the coil be greater than the width in the
lateral direction thereof. Accordingly, it is possible to
expand the center portion of the coil, which has a rela-
tively large area, in the direction from the center of the
drum to the front and rear ends of the drum.
[0341] As shown in FIGS 9 to 10A, the wire 76 may be
wound such that the coil 71 includes straight portions 71a
and 71b and a curved portion 71c. In the curved portion
71c, the inner coil portion and the outer coil portion may
have the same radius of curvature as each other. That is,
it is desirable that the radius of curvature of the wire at a
position close to the center of the coil and the radius of
curvature of the wire at a position distant from the center
of the coil be the same. The radius of curvature in the
straight portions 71a and 71b is meaningless, and thus
the same radius of curvature is meaningful in the curved
portion 71c. In the case of FIG. 10B, the radius of cur-
vature in the curved portion 71c is different for each
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portion of the coil located in the radial direction. Speci-
fically, in the case of FIG. 10B, the radius of curvature in
the curved portion 71c is gradually increased in the
radially outward direction.
[0342] Itmaybeseen that theareaof the corner portion
of the coil shown in FIG. 10A and the area of the corner
portion of the coil shown in FIG. 10B are significantly
different from each other.
[0343] The relationships between the straight portions
71a and 71b and the curved portion 71c will now be
described in more detail with reference to FIG 9. The
straight portions 71a and 71b include a front straight
portion 71b located on the front side of the outer circum-
ferential surface of the tub 20 and a rear straight portion
71b located on the rear side of the outer circumferential
surface of the tub 20, which are collectively referred to as
horizontal (lateral) straight portions, and further includes
a vertical (longitudinal) straight portion 71a, which is
formed perpendicular to the horizontal straight portions
71b. It is desirable that the length of the vertical straight
portion be greater than the length of the horizontal
straight portion. That is, in the case in which the coil is
formed in an elliptical shape or a track shape, it is desir-
able that the long axis of the coil be formed in the forward-
and-backward direction of the tub.
[0344] The curved portion 71c is formed at the position
at which the horizontal straight portion 71b and the ver-
tical straight portion 71a meet. That is, the coil may be
formed by four curved portions 71c,which have the same
radius of curvature as each other, and four straight por-
tions.
[0345] Through the above-described configuration,
the both end portions B1 and B2 of the coil, which include
the front end portion located adjacent to the front side of
the tub20and the rear endportion locatedadjacent to the
rear side of the tub 20, and the intermediate portion A of
the coil, which is located between the front end portionB1
and the rear end portion B2, may have uniform lateral
widths. In addition, the curved portion may be formed
such that the inner coil portion and the outer coil portion
have the same radius of curvature as each other, with the
result that the curved portion may be formed so as to
maximally approximate to the shape of the corner of a
rectangle. In other words, a first radius of curvature of an
inner coil portion of the curved portion of the coil being the
same as a second radius of curvature of an outer coil
portion of the curved portion of the coil.
[0346] As a result, the amount of the magnetic field
radiated from the both end portions B1 and B2 of the coil
to the front and rear portions of the circumferential sur-
face of the drum 30 can be set as close as possible to the
amount of themagnetic field radiated from the intermedi-
ate portionA of the coil to the center of the circumferential
surface of the drum 30. That is, the amount of the mag-
netic field,whichmaybe reduced at the both endportions
of the coil due to the shape thereof, can be compensated
for as much as possible through the uniform radius of
curvature in the curved portion.

[0347] Therefore, it is possible to obtain the effect of
evenly heating the center and the front and rear portions
of the circumferential surface of the drum 30.
[0348] This uniform heating, which can be achieved
through the above-described shape of the coil and the
uniform radius of curvature in the curved portion, may be
more effectively performed through magnetic field con-
centration using the above-described ferrite. That is, the
magnetic field may be further focused on the front and
rear sides of the drum than on the center of the drum by
the ferrite. In other words, the magnetic field that is
excessively focused on the center of the drum may be
dispersed to the front and rear sides of the drum. This
dispersion method is very economical and effective. In
the case in which the amount of the magnetic field that
can be focused by the ferrite is determined, the arrange-
ment of the ferrite may be appropriately concentrated on
the regions corresponding to the front and rear ends of
the drum.
[0349] FIG. 11 show coils 71 having different vertical
lengths from each other and the temperature rise dis-
tribution of the circumferential surface of the drum 30
depending on the longitudinal widths of the coils 71.
[0350] In the graph, the vertical axis represents por-
tions of the outer circumferential surface of the drum 30.
In this connection, ’1’ denotes the rear portion of the outer
circumferential surface of the drum 30, ’5’ denotes the
front portion of the outer circumferential surface of the
drum 30, and ’2’ to ’4’ denote the portions between the
rear portion of the outer circumferential surface of the
drum 30 and the front portion thereof. The horizontal axis
represents the temperature rise rate of the drum 30.
[0351] Hereinafter, the longitudinal width of the coil 71
and the temperature rise rate of the drum 30 will be
described through comparison of the coils 71 shown in
FIG. 11. FIG. 11A shows the case in which the drum is
heated using the coil having the largest longitudinal
width, FIG. 11B shows the case in which the drum is
heated using the coil having amedium longitudinal width,
andFIG. 11C shows the case inwhich the drum is heated
using the coil having the smallest longitudinal width.
[0352] In the case of the coil of FIG. 11A, the tempera-
ture rise rate is substantially uniform over the front and
rear portions and the center of the drum 30. In the case of
the coil of FIG. 11C, the temperature rise rate is signifi-
cantly different between the front and rear portions of the
drum 30 and the center of the drum 30. In the case of the
coil of FIG. 11B, the temperature rise rate is somewhat
different between the front and rear portions of the drum
30 and the center of the drum 30.
[0353] That is, on the assumption that the area of the
coil 71 is uniform, the front and rear portions and the
center of the drum 30 can be more evenly heated as the
longitudinal width of the coil 71 becomes longer. This can
be realized by expanding a large portion of the coil from
the region corresponding to the center of the drum to the
regionscorresponding to the front and rear portionsof the
drum.

5

10

15

20

25

30

35

40

45

50

55



24

45 EP 4 155 452 B1 46

[0354] An analysis of the relationships between the
area or shape of the coil and the efficiency with which
electric energy is converted into thermal energy will be
described with reference to FIG. 711.
[0355] First, in the case in which the area of the coil is
uniform, that is, the case in which the coil is formed using
apiece ofwire having auniform length, the efficiencywith
which electric energy is converted into thermal energy
increases as the shape of the coil more closely approx-
imates a circle or a square. The reason for this is that the
closer the center of the magnetic field is to a single axis
(line), the smaller the amount ofmagnetic field that leaks.
[0356] However, it is not desirable to mount a circular‑
or square-shaped coil on the cylindrical-shaped tub in
terms of convenience ofmounting andmounting stability.
This is because the lateral width of the coil is increased,
which means that the angle between the left end and the
right endof thecoil is increased.The increase in theangle
between the left end and the right end of the coil means
that the coupling error between the cylindrical-shaped
tub and the left and right ends of the coil is inevitably
increased. Therefore, it is desirable that the angle be-
tween the left end and the right end of the coil be sub-
stantially less than30degreesabout thecenter of the tub.
[0357] FIGs 11B and 11C show coils having the same
lateral width as each other. The lateral width of the coil is
set to be uniform for mounting stability and convenience.
FIG. 11C shows an example of maximizing the lateral
width of the coil in order to maximize the energy conver-
sion efficiency. However, since the extension of the lat-
eral width of the coil is limited, the width in the forward-
and-backward direction of coil is inevitably reduced. This
means that the area expansion of the coil is limited and
the front and rear portions of the drum cannot be suffi-
ciently heated. Therefore, only some of the laundry in the
drum is heated, but the rest of the laundry is not heated.
Accordingly, drying efficiency is significantly lowered.
[0358] In view of this problem, there may be provided
the coil of FIG. 11B, of which thewidth in the forward-and-
backward direction thereof is increased while maintain-
ing the lateral width thereof. In this case, the area of the
coil is increased so that the front and rear portions of the
drum can also be heated, and thus the overall tempera-
ture rise rate increases.
[0359] The coil of FIG. 11A is an example in which the
width in the forward-and-backward direction thereof is
increased instead of reducing the area of a center portion
thereof and the lateralwidth thereof as comparedwith the
coil ofFIG.11B.As illustrated, the temperature rise rateat
the center of the drum is slightly reduced, but the tem-
perature rise rate at the front and rear ends of the drum is
increased. That is, it may be seen that the temperature
rise rate is substantially uniform over the front and rear
portions and the center of the drum.
[0360] It may be seen that although the energy con-
version efficiency is the lowest due to the increase in the
width in the forward-and-backward direction of the coil
and the decrease in the area of the center portion of the

coil, the coil of FIG. 11A is themost desirable one in terms
of uniform heating of the drum.
[0361] As described above, although energy conver-
sion efficiency is important, drying efficiency is more
important when the energy conversion efficiency is not
greatly different. That is, it is more important to evenly
heat the drum so that the laundry is evenly dried irre-
spective of the location thereof in the drum. Generally, a
drying process is performed until a desired degree of
dryness for each piece of laundry is satisfied. In the case
in which a drying process is performed by sensing the
degree of dryness, when a specific piece of laundry is not
dried, the drying process is performed until a desired
degree of dryness for the specific piece of laundry is
satisfied and consequently until a desired degree of
dryness for all of the laundry is satisfied.
[0362] It may be said that the shorter the time required
for satisfying the same degree of dryness, i.e. the drying
time, the higher the drying efficiency. A reduction in the
drying time means energy savings.
[0363] Therefore, even if the efficiency of the induction
module is lowered, it is more desirable that the energy
consumption of the laundry treatment apparatus be low.
From this point of view, the present applicant has found
that the coil of FIG. 7 is the most efficient when not only
the efficiency of the induction module but also the overall
efficiency of the laundry treatment apparatus is consid-
ered.
[0364] In the case in which a portion of the wire that is
locatedat theoutermost position of thehorizontal straight
portion 71b is expanded to the front and rear portions of
the tub 20, the drum 30 may be more evenly heated. In
this case, however, the magnetic field is excessively
radiated in the forward-and-backward direction and
heats the driving unit 40, the door, or other components
of the laundry treatment apparatus, thus leading to da-
mage to the laundry treatment apparatus. Further, since
unnecessary componentsmayalso be heated, efficiency
may be lowered. Therefore, the increase in the length or
width in the forward-and-backward direction of the coil or
the induction module needs to be limited.
[0365] In the case of a laundry treatment apparatus in
which the rear portion of the tub 20 is inclined inside the
cabinet 10, when the tub 20 vibrates upwards and down-
wards, the front upper edge of the induction module 70
interferes with the bottom surface of the top panel of the
cabinet, which causes damage to the induction module
70 and the cabinet 10. In order to prevent this problem,
the height of the cabinet 10 may be increased. In this
case, however, a compact laundry treatment apparatus
cannot be realized.
[0366] Thus, a portion of the wire that is located at the
outermost position of the front straight portion 71b and a
portionof thewire that is locatedat theoutermost position
of the rear straight portion 71b are spaced apart from the
front side of the tub 20 and the rear side of the tub 20,
respectively, by a predetermined distance. The prede-
termined distance may range from 10 mm to 20 mm.
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[0367] The above-described configuration has effects
of preventing unnecessary heating of components other
than the drum 30 or interference between the induction
module 70 and the bottom surface of the top panel of the
cabinet 10andof evenly heating theouter circumferential
surface of the drum 30.
[0368] Further, the length of a portion of the wire that is
located at the outermost position of the vertical straight
portion71aof the coil 71maybegreater than the lengthof
a portion of the wire that is located at the outermost
position of the horizontal straight portion 71b.
[0369] This prevents the magnetic field from being
radiated in an excessively wide range in the circumfer-
ential direction of the drum 30 so as to avoid heating
components other than the drum 30, and makes it pos-
sible tosecureanarrangement space fora springorother
element, which may be provided on the outer circumfer-
ential surface of the tub 20.
[0370] In this connection, the surface of the coil 71,
which is formed by winding the wire 76, may be curved
corresponding to the circumferential surface of the drum
30. In this case, themagnetic flux density of themagnetic
field that is radiated to the drum 30 may be further
increased.
[0371] Further, when the induction module 70 is oper-
ated, the drum 30 may be rotated so that the circumfer-
ential surface of the drum 30 can be evenly heated.
[0372] The tub 20 vibrates during the operation of the
laundry treatment apparatus. Thus, in the case in which
the coil 71 is mounted on the tub 20, the coil 71 must be
stably fixed. To this end, as described above, the induc-
tionmodule 70 includes the base housing 74 in which the
coil 71 ismounted and fixed.Hereinafter, an embodiment
of the inductionmodule 70 including the base housing 74
will be described in more detail.
[0373] FIG. 12A shows the top surface of the base
housing 74, and FIG. 12B shows the bottom surface of
the base housing 74. FIG. 12 shows an example of the
coil shown in FIG. 7.
[0374] FIG. 13 shows the coupling of the base housing
74 and the module cover 72 and the mounting of the
induction module 70 on the tub 20.
[0375] As shown in FIG. 12A, the base housing 74 is
configured to accommodate the coil by defining a coil slot
742 in which the wire of the coil is received. The coil slot
742, may has a width that is less than the diameter of the
wire 76, so that the wire 76 of the coil 71 is interference-
fitted into thecoil slot. Thewidthof thecoil slot 742maybe
set to 93% to 97% of the diameter of the wire 76.
[0376] In the state in which the wire 76 is interference-
fitted into the coil slot 742, evenwhen the tub 20 vibrates,
the wire 76 is fixed in the coil slot 742, and the coil 71 is
therefore prevented from undesirably moving.
[0377] In this manner, the coil 71 is not separated from
the coil slot 742, and undesirable movement thereof is
suppressed. Therefore, it is possible to prevent the oc-
currence of noise attributable to a gap. Further, contact
betweenadjacent portionsof thewire is prevented, there-

bypreventinga short circuit andan increase in resistance
attributable to deformation of the wire.
[0378] Further, the coil slot 742 may be formed by a
plurality of fixing ribs 7421, which protrude upwards from
the base housing 74. The height of the fixing ribs 7421
may be greater than the diameter of the coil 71. The base
housing may comprise the fixing rib 7421 that protrudes
upwards from the base housing and that defines the coil
slot. The fixing rib is formed such that an upper end
thereof is close contact with the cover. The fixing rib
may has a height that is greater than a height of the wire.
In a state in which the coil is accommodated in the base
housing so that the wire of the coil is received in the coil
slot of the base housing, an upper end of the fixing rib is
configured to protrude inwards towards the wire and at
least partially cover an upper portion of the wire.
[0379] The reason for this is to allow both sides of the
coil 71 to bebrought into close contactwith the innerwalls
of the fixing ribs 7421and to be securely supported by the
same.This configuration is related toaprocessofmelting
or bending the upper ends of the fixing ribs 7421, which
will be described later.
[0380] Through the above-described configuration,
since adjacent portions of the wire 76 are spaced apart
from each other by the fixing ribs 7421, a short circuit can
be prevented, and thewire 76 does not need to be coated
with a separate insulation film. Even if the wire 76 is
coated with an insulation film, the thickness of the insula-
tion film can be minimized. Accordingly, manufacturing
costs can be reduced.
[0381] After the wire 76 is inserted into the coil slot, the
upper ends of the fixing ribs 7421may bemelted in order
to cover the upper portion of the coil 71. That is, the upper
ends of the fixing ribs 7421may be subjected to amelting
process.
[0382] In this connection, the height of the fixing ribs
7421may be set to 1 to 1.5 times the diameter of the wire
76 so as to cover the upper portion of the coil 71.
[0383] Specifically, after the wire is interference-fitted
into the coil slot 742 as shown in FIG. 12A (a’), the upper
surfaces of the fixing ribs 7421 may be pressed and
melted. Subsequently, as shown in FIG. 12A (a"), the
melted upper surfaces of the fixing ribs 7421 may be
expanded to both sides so as to cover the upper portions
of the wire 76 that are located at both sides of each of the
fixing ribs 7421. In this connection, the fixing ribs 7421,
which are adjacent to each other with the wire 76 inter-
posed therebetween, may be melted so that the upper
portionof thewire 76 is completely shielded in the coil slot
742, ormaybemeltedso that agap,which is less than the
diameter of the wire 76, is formed above the wire 76.
[0384] In another embodiment, the fixing ribs 7421
may be melted to cover the upper portion of the wire
76 that is located at one side of each of the fixing ribs
7421, rather than theupperportionsof thewire76 that are
located at both sides of each of the fixing ribs 7421. In this
case, each of the fixing ribs 7421 may be melted so that,
of the two adjacent portions of the wire 76, only a portion
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located at the inward position is covered, or only a portion
located at the outward position is covered.
[0385] The reasonwhy the upper ends of the fixing ribs
7421 are melted in addition to the interference-fitting of
the coil 71 into thecoil slot 742 is to physically blockapath
through which the wire 76 may escape and to prevent
undesirablemovement of thewire 76, thereby preventing
the occurrence of noise attributable to vibration of the tub
20, eliminating gaps between parts, and consequently
improving the durability of the parts.
[0386] The coil slot 742may include a base 741, which
is formed at the lower ends of the fixing ribs 7421 so that
the coil 71fittedbetween theadjacent fixing ribs7421can
be seated thereon.
[0387] As shown in FIG. 12A (a"), the base 741 shields
the bottom of the coil slot, and functions to press and fix
the coil 71 together with the upper ends of the fixing ribs
7421 to which the melting process has been applied.
[0388] However, a portion of the base 741 may be
open. This opening in the base 741 may be referred to
as a penetration portion or a through-hole 7411, and will
be described later.
[0389] Although the coil 71 has been described above
as being provided on the top surface of the base housing
74, the fixing ribs 76 may be formed so as to protrude
downwards from thebasehousing74 so that the coil 71 is
provided on thebottomsurfaceof the basehousing74. In
this case, even if an additional penetration portion is not
formed in the base 741, the space formed by melting the
fixing ribs 7421 may serve as the penetration portion.
[0390] FIG. 12B is a bottom view of the base housing
74. As shown in the drawing, the base housing 74 may
have therein a penetration portion 7411, which is formed
so as to penetrate the bottom surface and the top surface
of thebasehousing74.Thepenetrationportion7411may
be open so that the coil 71 can face the outer circumfer-
ential surface of the tub 20 therethrough, and may be
formed according to the winding shape of the wire 76.
[0391] In thecase inwhich thepenetrationportion7411
is formed according to the winding shape of the wire 76,
themagnetic field is smoothly radiated from thewire 76 in
the direction toward the drum 30, so that heating effi-
ciency can be increased. In addition, since air can flow
through the open surface, the overheated coil 71 can be
rapidly cooled.
[0392] As shown in FIG. 12B, a reinforcing rib or base
support bar 7412 is formed on the bottom surface of the
base housing 74 so as to extend across the penetration
portion or the opening. The base housing 74 of the
present disclosure may further include the reinforcing
ribsor basesupport bars 7412.As least onebasesupport
bar is formed at a bottom surface of the base housing so
as cross the at least one opening formed in the lower
portion of the coil slot.
[0393] The reinforcing ribs 7412 may extend radially
aroundfixingpoints 78,which are formedonboth sides of
a center point A of the base housing 74, so as to enhance
the contact force between the outer circumferential sur-

face of the tub 20 and the base housing 74.
[0394] In thecase inwhichbase-couplingportions743,
which are provided on both sides of the base housing 74,
arefixed to tub-couplingportions26providedon theouter
circumferential surface of the tub, the outer circumfer-
ential surface of the tub 20 is pressed by the reinforcing
ribs 7412. Therefore, the base housing 74 can be more
securely supported than when the entire bottom surface
of the base housing 74 contacts the outer circumferential
surface of the tub 20.
[0395] Accordingly, even when the tub 20 vibrates, the
base housing 74 is not easily moved or separated from
the outer circumferential surface of the tub 20.
[0396] Further, the base housing 74may be formed so
as to be curved corresponding to the outer circumferen-
tial surface of the tub 20 in order to enhance the coupling
force between the base housing 74 and the outer cir-
cumferential surface of the tub 20.
[0397] In order to correspond to the above-described
characteristics of the curved portion 71c of the coil 71 in
which the inner coil portion and theouter coil portion have
the same radius of curvature as each other, the top sur-
face of the base housing 74, around which the wire 76 is
wound, may be formed such that the curved portions of
the fixing ribs 7421 have the same radius of curvature as
each other.
[0398] The induction module 70 of the present disclo-
sure may further include a module cover 72, which is
coupled to the base housing 74 to cover the coil slot 742.
[0399] The cover 72, as shown in FIG. 13, is coupled to
the top surface of the base housing 74, and serves to
prevent separation of the coil 71 and magnets 80. The
magnets 80 may be permanent magnets.
[0400] Specifically, the bottom surface of the cover 72
may be formed so as to come into close contact with the
upper end of the coil slot 742 or the upper end of the fixing
ribs formed in the base housing 74. Accordingly, the
cover 72 is directly coupled to the base housing 74,
and thus it can prevent undesirablemovement, deforma-
tion and separation of the coil 71.
[0401] Further, as shown inFIG. 14A, the cover 72may
be provided with a plurality of press-contacting ribs 79,
which protrude downwards from the bottom surface of
the cover 72 so as to come into close contact with the
upper end of the coil slot 742.
[0402] When the bottomsurfaces of the press-contact-
ing ribs 79 closely contact the coil slot 742, a larger
amount of pressure can be applied to a small area than
when the entire bottom surface of the cover 72 closely
contacts the upper end of the coil slot 742. The press-
contacting ribs 79 in this embodimentmay be considered
the same components as the coil-fixing portions 73 in the
above-described embodiment.
[0403] Accordingly, the cover 72 can bemore securely
fixed on the outer surface of the tub 20, and thus it is
possible to prevent noise or unexpected disengagement
of parts attributable to gaps between theparts evenwhen
the tub 20 vibrates.
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[0404] The press-contacting ribs 79 may be formed in
the longitudinal direction of the coil 71. Alternatively, the
press-contacting ribs 79may be formed perpendicular to
the longitudinal direction of the coil 71. Therefore, it is
possible to securely fix the entire coil without pressing the
entire coil.
[0405] In this connection, a spacing interval is required
between the cover 72 and the coil 71. The reason for this
is that it is desirable for air to flow for heat dissipation. The
press-contacting ribs 79 block a portion of the spacing
interval. Therefore, the press-contacting ribs form an air
flow path as well as fix the coil.
[0406] In one example, it is desirable that the press-
contacting ribs 79 be integrally formed with the cover 72.
Therefore, the cover 72 is coupled to the base housing
74, and the press-contacting ribs 79 press the coil 71
simultaneously therewith. Therefore, a separatemember
or process of pressing the coil 71 is not necessary.
[0407] The permanent magnets 80 for focusing the
magnetic field in the direction toward the drum may be
interposed between the base housing 74 and the cover
72. The cover 72 may be provided with permanent-mag-
net-mounted portions 81, into which the permanentmag-
nets 80 can be inserted and mounted. Therefore, when
the cover 72 is coupled to thebasehousing74 in the state
inwhich the permanentmagnets 80 are fixed to the cover
72, the permanent magnets can be fixed to the upper
portion of the coil 71.
[0408] In order to efficiently focus the magnetic field in
thedirection toward thedrum30, thepermanentmagnets
80 may be disposed at specific positions on the top
surface of the coil 71. If the permanent magnets 80 are
moved by vibration of the tub 20, not only may noise
occur, but heating efficiency may also be lowered.
[0409] The permanent magnets 80 can be fixed to the
positions where the permanent magnets 80 are initially
disposed between the base housing 74 and the cover 72
by the permanent-magnet-mounted portions 81, and
thus deterioration in heating efficiency can be prevented.
[0410] More specifically, each of the permanent-mag-
net-mounted portions 81 includes both side walls, which
protrudedownwards from thebottomsurfaceof the cover
72 so as to face each other, and a lower opening 82,
through which the bottom surface of the permanent
magnet 80 mounted in the corresponding permanent-
magnet-mounted portion 81 can face one surface of the
coil 71.
[0411] In this case, the lateral movement of the perma-
nent magnet 80may be suppressed by both side walls of
the permanent-magnet-mounted portion 81, and the low-
er opening 82 may allow the permanent magnet 80 to
more closely approach to the top surface of the coil 71.
[0412] The closer the permanent magnet 80 is to the
coil 71, the more intensively the magnetic field is guided
toward the drum 30, and as a result, stable and uniform
heating of the drum 30 is achieved.
[0413] The permanent-magnet-mounted portion 80
may further include an inner wall 81b, which protrudes

downwards from the bottomsurface of the cover 72 so as
to be connected with the ends of the both side walls, an
open surface, which is formed opposite the inner wall,
and a latching portion 81a, which is formed near the open
surface in order to prevent the permanent magnet 80
from being separated from the cover 72 (FIG. 14B).
[0414] The movement in the forward-and-backward
direction of the permanentmagnet 80 canbe suppressed
by the inner wall 81b and the latching portion 81a. There-
fore, as described above, stable and uniform heating of
the drum 30 can be achieved. In addition, in the case in
which the temperature of the permanent magnet 80 is
increased by the overheated coil 71, it is also possible to
dissipate heat through the open surface.
[0415] The base housing 74 may further include a
permanent magnet pressing portion 81c, which pro-
trudes upwards into the space defined by the lower
opening 82 in order to press the bottom surface of the
permanent magnet 80. The permanent magnet pressing
portion 81c may be implemented by a plate spring or a
projection made of a rubber material.
[0416] When the vibration of the tub 20 is transferred to
the permanent magnet 80, noise may be generated from
the permanent magnet 80 due to a gap, which may be
formed between the coil slot 742 and the permanent-
magnet-mounted portion 81.
[0417] The permanent magnet pressing portion 81c
prevents the occurrence of noise by alleviating vibration,
and prevents the formation of a gap, thereby preventing
damage to thepermanentmagnet80and thepermanent-
magnet-mounted portion 81 attributable to vibration.
[0418] In order to enhance the coupling force and to
stably heat the drum 30, the lower end of the permanent-
magnet-mounted portion 81 may be formed so as to
closely contact the upper end of the coil slot 742.
[0419] In this case, since the bottom surface of the
permanent magnet 80 is located relatively close to the
coil 71 as described above, the drum 30 can be more
evenly heated. Further, the bottom surface of the perma-
nentmagnet 80 also functions as thepress-contacting rib
79, and thus enhances the coupling force between the
cover 72 and the base housing 74.
[0420] In addition, in the case in which the base hous-
ing 74 is formed so as to be curved corresponding to the
outer circumferential surface of the tub 20, the cover 72
may also be formed so as to be curved with the same
curvature as the base housing 74.
[0421] In another embodiment of the present disclo-
sure, the permanent-magnet-mountedportion 81maybe
provided at the base housing 74.
[0422] The base housing 74 may be formed such that
the permanent-magnet-mounted portion 81 is provided
on the fixing ribs 7421. In this connection, the permanent
magnet pressing portion 81c may be provided at the
bottom surface of the cover 72.
[0423] FIG. 13 shows the coupling structure of the tub
20, thebasehousing74and thecover72.Asshown in the
drawing, the tub20 includes the tub-coupling portions 26,
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the base housing 74 includes the base-coupling portions
743, and the cover 72 includes the cover-coupling por-
tions 72b.
[0424] The tub-coupling portions 26 have therein tub-
coupling holes, the base-coupling portions 743 have
therein base-coupling holes, and the cover-coupling por-
tions 72b have therein cover-coupling holes. The above
coupling holesmaybe formed to have the samediameter
as each other. Accordingly, the tub 20, the base housing
74 and the cover 72 may be coupled to each other using
one type of screw.
[0425] As a result, the assembly process may be sim-
plified, and manufacturing costs may be reduced.
[0426] In addition, in the case in which the both end
portions B1 and B2 of the coil are disposed near the front
and rear portions of the tub 20, the tub-coupling portion
26, the base-coupling portion743and the cover-coupling
portion 72b may be formed such that the above coupling
holes are located at both sides of the coil 71 in order to
secure the mounting space.
[0427] In addition, the cover 72 may further include
cover-mounting ribs 72a, which protrude downwards
from both side edges thereof, so that the cover 72 can
be easilymounted in place in the base housing 74 and so
that the lateral movement of the cover 72 can be pre-
vented.
[0428] In one example, the cover 72 may be provided
witha fan-mountedportion72d.The fan-mountedportion
72d may be formed at the center of the cover 72.
[0429] Air may be introduced into the cover 72, i.e. into
the induction module, through the fan-mounted portion.
Since a space is formed between the cover 72 and the
base housing 74 inside the induction module, an air flow
path is formed. The base housing has therein the pene-
tration portion or the opening. Thus, the air may cool the
coil 71 in the inner space, andmay bedischarged outside
the induction module through the penetration portion or
the opening in the base housing.
[0430] In the embodiment of the present disclosure,
although the induction module 70 has been described
above as being provided on the outer circumferential
surface of the tub 20, the induction module 70 may
alternatively be provided on the inner circumferential
surface of the tub 20, or may form the same circumfer-
ential surface together with the outer wall of the tub 20.
[0431] In this connection, it is desirable that the induc-
tion module 70 be located as close to the outer circum-
ferential surface of the drum 30 as possible. That is, the
magnetic field generated by the induction module 70 is
significantly reduced as the distance from the coil in-
creases.
[0432] Hereinafter, embodiments of the structure for
reducing the distance between the induction module 70
and the drum will be described. The features of these
embodiments may be realized in combination with the
above-described embodiments.
[0433] A module-mounted portion 210, which is lo-
cated on the outer circumferential surface of the tub 20

and on which the induction module 70 is mounted, is
formed further radially inwards than the outer circumfer-
ential surface of the tub 20 having a reference radius. In
an embodiment, the module-mounted portion 210 may
form a surface that is depressed from the outer circum-
ferential surface of the tub.
[0434] Asdescribed above, if the distancebetween the
module-mounted portion 210 and the drum 30 is re-
duced, the heating efficiency of the induction module
70 can be increased. In the case in which a constant
alternating current flows through the induction module
70, the change in intensity of the alternating current
magnetic field generated by the coil 71 is constant.
However, the change in intensity of the alternating cur-
rent magnetic field is significantly reduced as the dis-
tance increases. Accordingly, if the distance between the
module-mounted portion 210 and the drum 30 is re-
duced, the intensity of the induced magnetic field gener-
ated by the alternating current magnetic field is in-
creased, and a strong induced current may flow through
the drum 30, thereby increasing induction heating effi-
ciency.
[0435] In the case in which the laundry treatment ap-
paratus isadrumwashingmachine, it is desirable that the
module-mounted portion 210 be located at the upper
portion of the tub 20. The module-mounted portion 210
may be in close contact with and fixed to the tub 20 in
consideration of the weight of the induction module 70.
Further, because the drum 30 is inclined downwards by
the weight thereof according to the rotation structure
thereof, when the module-mounted portion is located
at the upper portion of the tub 20, collision with the drum
30 may be minimized. However, in the case in which the
laundry treatment apparatus is a top-loading-type wash-
ingmachine, the position of the module-mounted portion
does not need to be limited to the upper or lower portion.
[0436] The portion of the inner circumferential surface
of the tub 20 that faces the module-mounted portion 210
may be formed further radially inwards than the inner
circumferential surface of the tub having the reference
radius. That is, in the case in which a portion of the outer
circumferential surface of the tub 20 is depressed in the
inward direction, the thickness between the inner circum-
ferential surface and the outer circumferential surface of
the tub 20 at the depressed portionmay be decreased. In
other words, at least part of the at least one mounted
portion is arranged radially closer to a rotation axis of the
drum than a remaining portion of the outer surface of the
tub. The at least one mounted portion is located at an
upper portion of the tub.
[0437] In this case, since the strength of the depressed
portion may be decreased, the portion of the inner cir-
cumferential surface of the tub 20 that faces the module-
mounted portion 210 is formed further radially inwards
than the inner circumferential surface of the tub having
the reference radius so that the thickness between the
inner circumferential surface and the outer circumferen-
tial surface of the tub can be maintained constant. How-
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ever, it is desirable that a portion of the inner circumfer-
ential surface of the tub 20, which faces the module-
mounted portion 210, be provided radially outside the
outer circumferential surface of the rotating drum 30.
[0438] In other words, the thickness of the circumfer-
ential surface of the tub corresponding to the module-
mounted portion 210 may be made smaller than the
thickness of other portions of the tub. However, it is
desirable to maintain a substantially constant thickness.
Therefore, the inner circumferential surfaceand theouter
circumferential surface of the tub at the portion corre-
sponding to themodule-mounted portion 210 are located
further radially inwards than the inner circumferential
surface and the outer circumferential surface of the tub
at other portions. That is, the portion of the tub that
corresponds to the module-mounted portion 210 may
be formed in a depressed shape. In one example, the
module-mounted portion 210 may have an entirely de-
pressed shape or a partially depressed shape. More
specifically, only a portion of themodule-mounted portion
210 that faces the coil may be formed in a depressed
shape. Similarly, a portion of an inner surface of the tub
that corresponds to a location of the at least onemounted
portion is arranged radially closer to the rotational axis of
the drum than a remaining portion of the inner surface of
the tub.
[0439] The module-mounted portion 210 may be
formed so as to extend from the front side to the rear
side of the tub. However, in the case inwhich themodule-
mounted portion has a length shorter than the length in
the forward-and-backward direction of the tub, it may be
located at the center of the length in the forward-and-
backwarddirectionof the tub.When the inductionmodule
is located at the center portion, heat can be evenly
generated in the drum.
[0440] Hereinafter, an embodiment of the module-
mounted portion 210, on which the induction module
70 is mounted, will be described with reference to FIGs.
15 and 16. In addition, the structure for mounting the
induction module 70 to the module-mounted portion 210
will be described.
[0441] In order to be formed further radially inwards
than theouter circumferential surfaceof the tub20having
the reference radius, the module-mounted portion 210
includes a straight region 211 in the cross-section thereof
that is perpendicular to the rotational axis of the drum 30.
For example, each of the cylindrical-shaped tub 20 and
the cylindrical-shaped drum 30 has a circular-shaped
cross-section (the section A-A’ in FIG. 15). The circu-
lar-shaped cross-section of the tub has substantially the
same radius throughout the circumference thereof. The
circular-shaped cross-section of the drum also has sub-
stantially the same radius throughout the circumference
thereof. Therefore, the straight region211maybe formed
in a portion of the circular-shaped cross-section of the
tub. Thus, the straight region may be regarded as a
portion corresponding to a zero gradient in the mold for
forming the tub. This straight region or zero gradient may

be formed inorder to further reduce thedistancebetween
the coil and the drum. In other words, an outer surface of
at least one region of the at least one mounted portion is
flat. At least one region of the at least one mounted
portion has a rectangular-shape.
[0442] Generally, the drum 30 may be formed in a
cylindrical shape in order to secure themaximumaccom-
modation space while requiring the minimum volume
when rotating. In this connection, in the case in which
the tub 20 also has a cylindrical shape, the interval
between the outer circumferential surface of the tub 20
and the drum 30 is constant.
[0443] However, the module-mounted portion 210 in-
cludes the straight region 211, and the distance between
the straight region 211 and the center of the tub may be
set to be less than the radius of the tub. In one example,
thedistancebetween the straight regionand the center of
the tub may vary within a range smaller than the interval
between the outer circumferential surface of the tub 20
having the reference radiusand thedrum30.Thestraight
region may be said as a flat region.
[0444] Themodule-mountedportion210may includea
rectangular-shaped surface, and the straight region 211
may form a width in the circumferential direction of the
rectangular-shaped surface. However, the shape of the
module-mounted portion 210 is not limited to a rectan-
gular shape.Dependingon the circumstances, theshape
of the module-mounted portion 210 may include a circu-
lar shape, a diamond shape, an oblique rectangular
shape, and the like.
[0445] In the case in which the module-mounted por-
tion 210 forms a rectangular-shaped surface, the man-
ufacture of the induction module 70 and the installation
thereof on the module-mounted portion may be facili-
tated.
[0446] In this connection, the rectangular-shaped sur-
face may be formed such that the width in the axial
direction thereof is greater than the width in the circum-
ferential direction thereof. The width in the circumferen-
tial direction of the rectangular-shaped surface is inevi-
tably limited in consideration of the distance from the
drum30. Therefore, it is desirable to increase the area on
which the induction module 70 can be mounted by in-
creasing the width in the axial direction.
[0447] The straight region of themodule-mounted por-
tion 210, i.e. the straight region formed in the circumfer-
ential directionof the tub,may includeconnection regions
212 for connecting both ends of the straight region to the
circumferential surface of the tub 20. In this connection,
the connection regions 212may be formed in a curved or
straight shape. In this case, the connection regions 212
mayalsobe formed further radially inwards than theouter
circumferential surface of the tub 20 having the reference
radius in order to reduce the distance from the outer
circumferential surface of the drum 30.
[0448] The length of the straight region 211 may be
limited in consideration of the distance from the drum 30,
and the width in the circumferential direction of the in-
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duction module 70 may exceed the straight region 211.
[0449] Due to the connection regions212 formedat the
both ends of the straight region211 soas to beconnected
with the circumferential surface of the tub 20, the area of
the module-mounted portion 210 can be increased, and
the distance from the drum 30 can be reduced.
[0450] The coil 71 of the induction module 70 may be
mounted parallel to the module-mounted portion 210 in
order to minimize the distance from the drum 30. Speci-
fically, the induction module 70 may include a coil 71,
which receives electric energy to form a magnetic field,
and the coil 71 may be arranged so as to be wound at
least once while being spaced apart from the module-
mountedportion210.Thus, thedistancebetween the coil
71, which forms the magnetic field, and the drum 30,
through which induced current flows, may be reduced.
[0451] The induction module 70 may be located at the
center of the straight region 211. Specifically, the center
portion of the coil 71 of the induction module 70 may be
located in a virtual plane, which includes the rotational
axis of the drum 30 and is perpendicular to the straight
region 211.
[0452] That is, the coil 71 of the induction module 70 is
provided on the module-mounted portion 210 such that
thecenterportion thereof is theclosest to thedrum30and
such that the distance from the drum 30 is gradually
increased from the center portion to both ends thereof.
[0453] Specifically, the distance from the center of the
straight region 211 to the drum 30 is minimized, and the
distance from the drums 30 is gradually increased from
the center of the straight region 211 to both sides thereof.
In this case, the magnetic field generated by the coil 71
wound in the circumferential direction of the tub 20 gen-
erates a strong induced current in the drum 30.
[0454] When the entire module-mounted portion 210
has the same curved shape as the tub, the distance
between the coil and the drum is constant, e.g. about
30 mm, in the circumferential direction. For example, the
connection regions 212 shown in FIG. 16 are curved
regions that have the same curved shape as the tub.
Therefore, the distance between the coil and the outer
circumferential surface of the drum in the curved regions
is constant, e.g. about 30 mm.
[0455] However, in thestraight region211, thedistance
between the coil and the outer circumferential surface of
the drum may vary in the range from about 24 to 30 mm.
For example, the distance between the coil and the outer
circumferential surface of the drum at the center of the
straight region may be about 24 mm, and the distance at
both ends of the straight region may be about 28 mm.
Therefore, the distance from the outer circumferential
surface of the drum is substantially reduced in a large
portion of the entire area of the coil.
[0456] The straight region 211 in the above embodi-
mentmaybe formedat thecenter of themodule-mounted
portion 210. Therefore, it is possible to further concen-
trate the coil at the portion corresponding to the straight
region 211.

[0457] Hereinafter, an embodiment of the module-
mounted portion 210, on which the induction module
70 is mounted, will be described with reference to FIGs.
17 and 18. In addition, the structure of mounting the
induction module 70 to the module-mounted portion
210 will be described.
[0458] In order to be formed further radially inwards
than theouter circumferential surfaceof the tub20having
the reference radius, the module-mounted portion 210
may include a first straight region 211a and a second
straight region 211b in the cross-section thereof that is
perpendicular to the rotational axis of the drum 30. In this
connection, the first straight region and the second
straight regionmaybe located at positions further radially
inward than the reference radius of the tub. In this con-
nection, the first straight region and the second straight
region may be considered zero gradients.
[0459] In this connection, the first straight region 211a
and the second straight region 211bmaybe connected to
each other via a connection region 212. The connection
region 212 may be formed in a curved or straight shape.
[0460] Each of the first straight region 211a and the
second straight region 211b may form a width in the
circumferential direction of a rectangular-shaped surface
included in the module-mounted portion 210. In this
connection, the rectangular-shaped surface is formed
to facilitate the formation and the installation of the in-
duction module 70, and is not limited to the rectangular
shape.
[0461] That is, the module-mounted portion 210 may
be formed such that at least two rectangular-shaped
surfaces are connected to each other. In other words,
two straight regions located at both sides may be con-
nected to each other via a curved region located at a
center portion. Themodule-mounted portion 210may be
formed by combining the straight regions and the curved
region.
[0462] The straight region 211 cannot be formedover a
predetermined length in consideration of the interval
between the drum 30 and the tub 20. Therefore, the
module-mounted portion 210, which includes the first
straight region 211a and the second straight region
211b, can form a large area in the circumferential direc-
tion without being in contact with the drum 30.
[0463] In one example, both ends of the straight region
211 or one end of the straight region 211maybe provided
outside the reference radius of the tub. In this case, the
region provided outside the reference radius of the tub
may be considered a region extending in the radial direc-
tion of the tub. However, this extending region may be
only a portion for mounting the induction module on the
base housing 74. That is, the coil may not be located in
the extending region. This is because the coil 71 is
located inside the base housing 74 so that the edges
of the base housing 74 surround the coil 71. In other
words, a spacing interval is provided between the coil 71
and the outermost edge of the base housing 74, and the
spacing interval may be opposite the extending region.
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[0464] The length of the first straight region 211a and
the length of the second straight region 211b may be
equal to each other. The length of the straight region 211
means the distance from the drum30.When the length is
short, the distance from the drum 30 is long. Thus, it is
desirable that the first straight region and the second
straight region be formed symmetrical to each other.
Through this configuration, it is possible to easily form
the induction module and to securely fix the induction
module to the module-mounted portion.
[0465] The induction module 70 may be provided over
the first straight region 211a and the second straight
region 211b of the module-mounted portion 210. Speci-
fically, both ends in the circumferential direction of the
induction module 70 are located at the centers of the first
straight region 211a and the second straight region 211b,
and the center of the inductionmodule 70 is located in the
region to which the first straight region 211a and the
second straight region 211b are connected.
[0466] In this connection, the coil 71 of the induction
module70maybe formedsoas tobewoundat least once
between the front side of the tub 20 and the rear side
thereof around the connection region 212. In this con-
nection, in the case in which the coil 71 is wound parallel
to the module-mounted portion 71, the induction module
may be located closest to the drum 30 at both ends in the
circumferential direction of the tub, and the distance from
the drum 30 may be gradually increased from the both
ends in the circumferential direction of the tub to the
center portion thereof.
[0467] In this case, themagnetic field generated by the
coil 71wound in theaxial directionof the tub20generates
a strong induced current in the drum 30.
[0468] When the entire module-mounted portion 210
has the same curved shape as the tub, the distance
between the coil and the drum is constant, e.g. about
30 mm, in the circumferential direction. For example, the
connection region 212 shown in FIG. 18 is a curved
region that has the same curved shape as the tub. There-
fore, the distance between the coil and the outer circum-
ferential surface of the drum in the curved region is
constant, e.g. about 30 mm.
[0469] However, in the first straight region 211a, the
distance between the coil and the outer circumferential
surface of the drum may vary in the range from about 24
to30mm.Forexample, thedistancebetween the coil and
theouter circumferential surfaceof the drumat the center
of the straight region may be about 24 mm, and the
distance at both ends of the straight regionmay be about
26mm. Therefore, the distance from the outer circumfer-
ential surface of the drum is substantially reduced in a
large portion of the entire area of the coil.
[0470] Therefore, in the above-described embodi-
ments, efficiency can be increased by reducing the dis-
tance between the coil and the outer circumferential
surface of the drum by forming the module-mounted
portion210 tohaveastraight region in the circumferential
direction of the tub. In particular, the straight region may

be matched with the shape of the base housing forming
the coil. Themodule-mounted portion and the tubmaybe
more securely coupled to each other through the combi-
nation of the straight region and the curved region.
[0471] In the above-described embodiments, it has
been described that it is desirable for the coil to have a
hollow center portion. In particular, referring to FIG. 12,
the center portion of the coil is hollow in a track shape.
Such a hollow portion may correspond to the curved
region, i.e. the connection region 212, in FIG 18. There-
fore, the portion where the coil is formed may substan-
tially correspond to the straight region. Therefore, it is
moredesirable to formstraight regionsat the left and right
portionsof themodule-mountedportion210and to forma
curved region between the straight regions, i.e. at the
lateral center of the module-mounted portion.
[0472] Hereinafter, the structure of the induction mod-
ule 70, particularly the structure and position of the cou-
pling portions 743 of the base housing 74 will be de-
scribed in detail with reference to FIG. 19.
[0473] As described above, the induction module 70
may be formed long in the axial direction of the drum 30.
The length of the straight region 211 of the module-
mounted portion 210, on which the induction module
70 is mounted, is limited, and thus it is desirable for the
induction module to evenly heat the drum 30 with a
minimum area in consideration of the rotating direction
of the drum 30.
[0474] In this connection, the length in the axial direc-
tion of the coil 71 may be shorter than the length of the
drum 30, which can be heated, by about 20 to 40 mm.
Specifically, the coil 71maybe formed soas to be spaced
apart from the front and rear sides of the drum, which can
be heated, by about 10 to 20 mm.
[0475] The base housing 74 may be coupled to the
outer circumferential surface of the tub 20 or themodule-
mounted portion 210 through the coupling portions 743,
which protrude from both ends in the circumferential
direction thereof and extend in the circumferential direc-
tion. In this connection, the coupling portions 743may be
provided at both ends in the circumferential direction of
the front and rear sides of the base housing 74.
[0476] In the above-described embodiment, the cou-
pling portions 743 are located at the front portion and the
rear portion of the base housing 74. This arrangement
position of the coupling portions 743 may effectively
prevent the base housing 74 from moving in the for-
ward-and-backward direction of the tub. However, in this
case, it is not possible to effectively prevent the base
housing 74 frommoving in the circumferential direction of
the tub.
[0477] For this reason, this embodiment proposes an
example inwhich the couplingportions 743protrude from
both lateral sides of the base housing in the circumfer-
ential direction. That is, according to this example, the
length of the base housing 74 surrounding the outer
circumferential surface of the tub is further increased
by the coupling portions 743. As described above, the
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base housing 74 and the module-mounted portion 210
may be formed through the combination of the straight
region and the curved region on the outer circumferential
surface of the tub in the circumferential direction. There-
fore, the base housing 74may bemore securely coupled
and fixed to the tub merely by extending the coupling
portions 743 without extending the base of the base
housing 74 in the circumferential direction. In other
words, it is possible to more securely couple and fix
the base housing by forming the coupling portions at
the front end and the rear end of both sides of the base
housing, rather than forming the coupling portions at both
ends of the front and rear portions of the housing.
[0478] Further, due to this arrangement position of the
coupling portions, the basehousing 74may be formedas
long as possible in the axial direction while securing a
space in the base housing 74 for accommodating the coil
71 therein. In addition, the distance between the base
housing 74 and the drum 30 may be minimized by bring-
ing the base housing 74 into close contact with the
cylindrical-shaped tub 20.
[0479] Further, the coupling portions 743 may corre-
spond to the straight region of the module-mounted por-
tion 210. That is, the coupling portions and the module-
mounted portion may be formed such that the horizontal
surfaces thereof are in contact with each other. That is,
the module-mounted portion may further include straight
regions corresponding to the coupling portions 743 of the
base housing, or the existing straight region of the mod-
ule-mounted portion may be further extended. Through
this configuration, the base housing may be more stably
mounted on themodule-mounted portion, which is a part
of the outer circumferential surface of the tub.
[0480] Hereinafter, the structures of a tub connector 25
of the tub 20 and the base housing 74 will be described
with reference to FIG. 20A.
[0481] In accordancewithmanufacturing convenience
and respective functions, the tub 20 includes a front tub
22, which surrounds the front portion of the drum 30, a
rear tub 21, which surrounds the rear portion of the drum
30, and a tub connector 25, which connects the front tub
22 and the rear tub 21 to each other and is formed in the
circumferential direction of the tub 20. The induction
module 70 may be provided over the front tub 22 and
the rear tub 21. The tub connector 25 may be located at
the approximate center in the forward-and-backward
direction of the tub 20.
[0482] The tub connector 25 may be a portion that
protrudes from the outer circumferential surfaces of the
front tub22and the rear tub21 to thegreatest extent in the
radial direction. In other words, since the tub connector
25 is a portion towhich the front tub 22 and the rear tub 21
are coupled, it may be extended radially outwards to
increase the coupling area. The tub connector 25 may
be formed over the entire outer circumferential surface of
the tub in the circumferential direction thereof.
[0483] Thus,when the inductionmodule ismountedon
the outer circumferential surface of the tub, interference

between the inductionmoduleand theconnectingportion
may occur. In order to avoid this interference, the induc-
tion module must be provided radially outside the con-
necting portion. Therefore, the interval between the in-
duction module and the drum is inevitably increased.
[0484] Therefore, it is necessary to reduce thedistance
by which the induction module 70 is separated by the tub
connector 25 in order to increase the induction heating
efficiency.
[0485] The induction module 70 includes reinforcing
ribs 7412, which protrude downwards from the bottom
surface of the base housing 74 and compensate for the
gap between the outer circumferential surface of the tub
20 and the bottom surface of the base housing 74. The
reinforcing ribs may be formed in front of and behind the
tub connector 25 protruding from the outer circumferen-
tial surface of the tub. The protruding length of the tub
connector 25 and the protruding length of the reinforcing
ribs are set to be equal to each other. Accordingly, the
reinforcing ribs compensate for the gap between a por-
tion of the base housing 74, which is not in contact with
the tub connector 25, and the outer circumferential sur-
face of the tub 20. In this connection, the reinforcing ribs
may be formed in a portion of the base housing 74, which
is not in contact with the tub connector 25, in the radial
direction, thereby increasing the strength of the base
housing 74.
[0486] In other words, the tub connector 25 may be
formedsoas to come into contactwith thebottomsurface
of the base 741 of the base housing 74. That is, the tub
connector 25 may perform the same function as the
reinforcing ribs 7412. Therefore, the base housing 74
may also bemore securely coupled to the tub 20 through
the tub connector 25.
[0487] The tub connector 25 may include a first cou-
pling rib 213 and a second coupling rib 221. That is, the
first coupling rib 213 and the second coupling rib 221may
be joined to each other to form the tub connector 25. The
first coupling rib 213 may be formed at the front tub 22,
and the second coupling rib 221 may be formed at the
rear tub 21. In oneexample, the opposite is alsopossible.
The tub connector 25 will be described based on an
example in which the first coupling rib 213 is formed at
the rear tub 21 and the second coupling rib 221 is formed
at the front tub 22 for convenience of explanation.
[0488] A portion of the tub connector 25 is located
under the induction module 70. That is, a portion of the
connecting portion formed in the circumferential direction
of the tub, which corresponds to a certain angle, is
located under the induction module. This portion is also
referred to as the module-mounted portion.
[0489] The first coupling rib 213 may protrude radially
outwards fromaportion near the distal end (the front end)
of the rear tub 21, and may then be bent to form an
insertion groove. The second coupling rib 221 may be
formed so as to protrude radially outwards from a portion
near the distal end (the rear end) of the front tub.
[0490] The first coupling rib 213 forms an insertion
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groove together with the distal end of the rear tub 21. The
distal end of the front tub 22 may be inserted into the
insertion groove. A sealing member such as a rubber
packingmaybe inserted into the insertion groove. There-
fore, when the distal end of the front tub 22 is inserted into
the insertion groove, the sealing member may be com-
pressed, and may perform a sealing function.
[0491] As shown in FIG. 20A, the distal end of the first
coupling rib 213 may be bent radially outwards. The
second coupling rib 221 may protrude radially outwards
so as to come into contact with the first coupling rib 213.
The coupling area in the tub connector 25 may be in-
creaseddue to the shapesof the first coupling rib 213and
the second coupling rib 221. That is, the coupling area
maybe increasedby the radially-extending portion.How-
ever, in this case, the protruding length of the connecting
portion is inevitably increased. Thus, the distance be-
tween the coil 71 and the drum 20 is also increased.
[0492] Therefore, the base housing 74 may be pro-
vided therein with a penetration portion 7411, into which
the tub connector 25 is inserted. The base housing 74 is
fixed by inserting the tub connector 25 into the penetra-
tion portion 7411. Thus, the coilmaybecomecloser to the
outer circumferential surface of the tub. That is, the coil is
substantially brought into contact with the radially outer
surface of the connecting portion, with the result that the
gap between the coil and the outer circumferential sur-
face of the tub may be minimized.
[0493] In this case, the base of the base housing may
be omitted from the penetration portion, and only the coil
slot may be formed therein. Therefore, the coil may also
be provided in the penetration portion, and may be
brought into contact with the radially outer surface of
the connecting portion. To this end, the radially outer
surface of the first coupling rib 213 and the radially outer
surface of the second coupling rib 221 may be formed to
have the same radius as each other.
[0494] The radially outer surface of the first coupling rib
213 and the radially outer surface of the second coupling
rib 221 may have the same radius as each other. The
radially-extending portion of the connecting portion in the
above-described embodiment may be omitted. FIG. 20B
shows an embodiment in which the protruding height of
the tub connector 25 is reduced. In this embodiment, the
coupling area in the radial direction in the tub connector
25 is reduced. This configuration may not be formed in
the entire circumferential direction of the tub, but may be
formed only in a portion of the connecting portion that
corresponds to the module-mounted portion. The other
portions of the connecting portion may be the same as
those of the connecting portion in FIG. 20A.
[0495] As described above, it is desirable that the
induction module be formed only in a portion of the outer
circumferential surface of the tub. That is, the length of
the circumference on which the induction module is
mounted is relatively short as compared with the whole
length of the circumference of the tub. Accordingly, the
radially-extending portion may be omitted from the tub

connector 25 that is located in the module-mounted por-
tion on which the induction module is mounted. There-
fore, the radially-extending portion may be omitted from
the tub connector 25 corresponding to this portion, and
only a portion inwhich the rubber packing canbe inserted
may be provided therein.
[0496] The coupling force between the front tub 22 and
the rear tub21maybe formedbyabolt or a screw.That is,
when thebolt or thescrew is fastened in the tubconnector
25 in the forward-and-backward direction of the tub, the
front tub 22 and the rear tub 21 may be tightly coupled to
each other. The fastening position of the bolt or the screw
may be provided in a plural number in the circumferential
direction of the tub. As the fastening structure for the bolt
or the screw, an extended tub connector 25a may be
provided. FIG. 18 shows an example in which a plurality
of extended connecting portions 25a is formed in the
circumferential direction of the tub.
[0497] The fastening of the bolt or the screw may be
omitted from the tub connector 25 located at themodule-
mounted portion, and the structure for such fastening
may also be omitted. This is because the tub connector
25 is further extended in the radial direction by the struc-
ture for the fastening. Therefore, it is desirable that the
configuration for generating the coupling force between
the front tub and the rear tub be omitted from the tub
connector 25 corresponding to themodule-mounted por-
tion.
[0498] As shown in FIG. 18, the extended tub connec-
tor 25a is omitted from the module-mounted portion, and
the angle α between the extended connecting portions
25a, which are located on both sides of the module-
mountedportion, is about 50degrees. This is for avoiding
interference between the module-mounted portion and
the extended connecting portions 25a. Further, as de-
scribed above, this is for securing the straight region for
the installation of the module-mounted portion. Alterna-
tively, the angle between the extended connecting por-
tions, which are located on both sides of the module-
mounted portion, may be about 40 degrees, rather than
50 degrees.
[0499] However, it is not desirable to further increase
the angle between the extended connecting portions in
terms of coupling strength. Further, there is a limitation in
further extending the lateralwidth of the inductionmodule
by the angle between the extended connecting portions.
Furthermore, the extension of the lateral width of the
inductionmoduleneeds tobe limited in termsofmounting
convenience andmounting stability of the inductionmod-
ule and avoidance of interference with the extended
connecting portions.
[0500] Inoneexample, in termsof thecharacteristicsof
the tub containing wash water therein and the load ap-
plied thereto, the coupling safety factor of the upper
portion of the tub is lower than that of the lower portion
of the tub. Therefore, considering the circumferential
width of the induction module and the circumferential
length of the tub and considering that the induction mod-
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ule is located at the upper portion of the tub, the config-
uration of the tub connector 25 can sufficiently ensure
reliability.
[0501] In the same manner, in this embodiment, it is
also possible to form a penetration portion in the base
housing 74 and to insert the connecting portion into the
penetration portion. The distance between the induction
module and the drum in this embodiment may be shorter
than that in the above-described embodiment.
[0502] In the above-described embodiments, the dis-
tance between the coil and the outer circumferential
surface of the drum is significantly reduced due to the
shape of the module-mounted portion, the structure of
the connecting portion located in the module-mounted
portion, and the connection structure between the base
housing and the module-mounted portion, thereby
greatly enhancing efficiency.
[0503] In a laundry treatment apparatus according to
oneembodiment of the present disclosure, the drummay
be heated to 120 degrees Celsius or higher within a very
short period of time by driving the induction module 70.
When the inductionmodule 70 is driven while the drum is
stopped or is at a very slow rotational speed, a certain
portion of the drum may overheat very quickly. This is
because the heat transfer from the heated drum to the
laundry is not sufficient.
[0504] Therefore, it may be said that the correlation
between the rotational speed of the drum and the driving
of the induction module 70 is very important. Moreover,
rather than driving the inductionmodule and then rotating
the drum, it may bemore desirable to rotate the drumand
then drive the induction module.
[0505] A detailed embodiment for the control of the
rotational speed of the drum and the driving of the induc-
tion module will be described later.
[0506] As illustrated in FIG. 1, the lifter 50 is mounted
on the longitudinal central portion of the drum 30 so as to
extend in the longitudinal direction. In addition, a plurality
of lifters 50 may be provided in the circumferential direc-
tion of the drum 30. As illustrated, the position of the lifter
50 is similar to the position at which the inductionmodule
70 is mounted. That is, a large portion of the lifter 50 may
be positioned to face the induction module 70. Thus, the
outer peripheral surfaceof a portion thedrum30, inwhich
the lifter 50 is provided, may be heated by the induction
module 70. The outer peripheral surface of the portion of
the drum 30, in which the lifter 50 is provided, is not in
direct contact with the laundry inside the drum 30. The
heatgenerated in theouterperipheral surfaceof thedrum
30 is transferred to the lifter 50, rather than being trans-
ferred to the laundry, because the lifter 50 comes into
contact with the laundry. Therefore, overheating of the
lifter 50 may occur, which is problematic. Concretely,
overheating of the drum circumferential surface that is
in contact with the lifter 50 may be problematic.
[0507] FIG. 21 illustrates a lifter 50 mounted on a
general drum 30. Only the drum center portion is illu-
strated, and front and rear portions of the drum 30 are

omitted. This is because the lifter 50 may generally be
mounted only on the drum center.
[0508] A plurality of lifters 50 are mounted in the cir-
cumferential direction of the drum 30. In this connection,
three lifters 50 are mounted by way of example.
[0509] The circumferential surface of the drum 30may
be composed of a lifter mounted portion 323 in which the
lifter 50 is mounted and a lifter exclusion portion 322 in
whichno lifter ismounted.Thecylindrical drum30maybe
formed to have a seam portion 326 by rolling a metal
plate. The seam portion 326 may be a portion at which
both ends of the metal plate are connected to each other
through welding or the like.
[0510] Various embossing patterns may be formed on
the circumferential surface of the drum 30, and a plurality
of through-holes 324 and lifter communication holes 325
may be formed for the mounting of the lifters 50. That is,
various embossing patterns may be formed in the lifter
exclusionportion22, and theplurality of through-holes24
and lifter communication holes 25 may be formed in the
lifter mounted portion 23.
[0511] The lifter mounted portion 23 is a portion of the
circumferential surface of the drum 30. Thus, in general,
the lifter mounted portion 23 is formed with only a mini-
mum number of holes for the mounting of the lifters and
the passage of wash water. This is because, when a
greater number of holes are formed through penetration
or the like, manufacturing costs may unnecessarily in-
crease.
[0512] Accordingly, the plurality of through-holes 24
may be formed in the lifter mounted portion 23 along
the outer shape of the lifter 50 to be mounted, so that the
lifter 50may be coupled to the inner peripheral surface of
the drum 30 via the through-holes 324. In addition, the
plurality of lifter communication holes 325may be formed
in the central portion of the lifter mounted portion 323 so
as to allow wash water to move from the outside of the
drum 30 to the inside of the lifter 50.
[0513] However, it is general that only the necessary
holes324and325are formed in the liftermountedportion
323, and a large portion of the outer peripheral surface of
the drum 30 ismaintained as it is. That is, the total area of
the holes 324 and 325 is smaller than the total area of the
lifter mounted portion 323. Thus, a large area of the lifter
mounted portion 323 excluding the area of the holesmay
directly face the induction module 70, and the lifter
mounted portion 323 may be heated by the induction
module 70.
[0514] The lifter 50 is mounted in the lifter mounted
portion 23 so as to protrude inwards in the radial direction
of the drum 30. As such, the lifter mounted portion 23
does not contact with the laundry inside the drum 30, and
the lifter 50 comes into contact with the drum 30.
[0515] The lifter 50maybegenerally formedofaplastic
material. Since the plastic lifter 50 comes into direct
contact with the lifter mounted portion 323, the heat
generated in the lifter mounted portion 323 may be
transferred to the lifter 50. However, the lifter 50 formed
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of a plastic material may transfer a very small amount of
heat to the laundry that comes into contact with the lifter
50. This is because the plasticmaterial of the lifter 50 has
a very low heat transfer characteristic. Therefore, only a
portion of the lifter 50 that is in contact with the lifter
mounted portion 323 is exposed to a high temperature,
and the heat is not transmitted to the entire lifter 50.
[0516] According to the results of experimentation per-
formed by the inventors of the present disclosure, it could
be found that the temperatureat the liftermountedportion
may rise to160degreesCelsius,while the temperatureat
the portion in which no lifter is mounted may rise to 140
degrees Celsius. It may be considered that this is be-
cause the heat generated in the lifter mounted portion
may not be transferred to the laundry.
[0517] Therefore, the lifter 50 may overheat, which
may cause damage to the lifter 50. In addition, since
the heat generated in the lifter mounted portion 323
may not be transferred to the laundry, energy may be
wasted and heating efficiency may be lowered. The
embodiments of the present disclosure are devised to
overcome these problems.
[0518] FIG. 22 illustrates a drum and a lifter according
to an embodiment of the present disclosure. The manu-
facturing method or shape of the drum may be the same
as or similar to that of the general drum illustrated in FIG.
21. However, it is to be noted that a lifter mounted portion
323 may be different and that the material and shape of
the lifter may be changed.
[0519] As illustrated, a lifter exclusion portion 322 may
be the sameas that of thegeneral drumdescribedabove.
In the liftermountedportion323, unlike the lifter exclusion
portion 322, the circumferential surface of the drum may
be omitted or removed. That is, an area equivalent to the
area of the lifter may be omitted or removed from the
circumferential surface of the drum. An area larger than
the omission area due to the holes for themounting of the
lifter or the passage of wash water described above may
be omitted.
[0520] Concretely, a recessed region 325 may be
formed in the central portion of the lifter mounted portion
323. The recessed region 325 may take the form of an
incision formed by cutting away a portion of the circum-
ferential surface of the drum, or may take the form of a
recess that is centrally recessed in a portion of the
circumferential surface of the drum.
[0521] Aplurality of through-holes 324 and326maybe
formed in the lifter mounted portion 323 to correspond to
the shape of the lifter 50 to be mounted. The plurality of
through-holes 324 and 326 may be formed along the
outer rim (frame) of the lifter 50 so as to correspond to the
outer contour of the lifter 50. For example, when the lifter
is in the form of a track, the through-holesmay be formed
along the outer rim of the track. In one example, these
through-holes may be formed in the form of drilled holes
in a portion of the circumferential surface of the drum.
[0522] A portion of the circumferential surface of the
drum that corresponds to the central portion of the lifter

mounted portion 323 may be omitted. That is, the area
that faces the induction module 70 may be omitted. That
is, the portion surrounded by the through-holes 324 and
326 may be wholly cut away to form the recessed region
325 in the form of an incision.
[0523] The recessed region 325 is formed to corre-
spond to the insideof the lifter50and is surroundedby the
lifter 50. Thus, the recessed region in the form of an
incision is not visible inside the drum. The central portion
of the lifter 50mounted in the liftermounted portion 323 is
visible from outside the drum.
[0524] With the lifter mounted portion 323, the circum-
ferential surface of the drum may substantially not face
the induction module 70 in a portion thereof in which the
lifter 50 is mounted. Thus, the amount of heat generated
in the liftermounted portion 323 is very small. Thismeans
that a common plastic lifter may be used. This is because
the amount of heat generated in the entire lifter mounted
portion 323 is very small, so that the lifter 50 may not be
overheated by heat transferred to the lifter 50.
[0525] However, when a general plastic lifter is used,
local heating may occur at a portion in which the lifter 50
and the lifter mounted portion 323 are coupled to each
other, which may cause damage to a local portion of the
lifter 50. In addition, although the amount of heat, gen-
erated when the lifter mounted portion 323 faces the
induction module, is minimal, the induction module is
being driven, and therefore, energy loss may occur be-
cause most of the energy used is not converted into
thermal energy.
[0526] Therefore, it is necessary to seek a method to
satisfy both the prevention of overheating of the lifter and
the minimization of energy loss occurring in the lifter
mounted portion.
[0527] A provider who provides the laundry treatment
apparatus may provide various types of laundry treat-
ment apparatus as well as a specific type of laundry
treatment apparatus. For example, the provider may
provide both a washing machine having no drying func-
tion and a washing machine having a drying function.
Therefore, in the case of models having the same capa-
city, it is economical to produce the same devices using
common components.
[0528] For example, in the case of a washing machine
and a washing and drying machine having the same
capacity (washing capacity), it may be more economical
for a manufacturer to use the same drum and the same
lifter in common for various models. Using the existing
drum and lifter in a new model without modification may
be advantageous in terms of product competitiveness.
This is because, assuming mass production, changes in
existing components may increase initial investment
costs, maintenance costs, and production costs.
[0529] Thus, it may be desirable to prevent overheat-
ing of the lifter in a controlledmanner, without altering the
structure or material of the drum or the lifter.
[0530] FIG. 22 is a simplified conceptual diagram of
components according to an embodiment of the present
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disclosure.
[0531] As illustrated in FIG. 22, in the present embodi-
ment, similarly, the drum 30 is heated via the induction
module 70. In addition, similarly, the lifter 50 is mounted
inside the drum 30. In addition, the induction module 70
may be mounted radially outside the drum 30, more
specifically, on the outer peripheral surface of the tub
20, in the same manner as or similarly to the above-
described embodiments.
[0532] The present embodiment has a feature in that
current applied to the inductionmodule 70or the output of
the induction module 70may be varied when the rotation
angle of the drum 30 is known. Specifically, since the
drum30maybe formed inacylindrical shape, the rotation
angle of the drum 30 may be defined as ranging from 0
degrees to 360 degrees about a specific point.
[0533] For example, the rotation angle of the drum at
pointAatwhicha specific lifter is at theuppermost portion
may be defined as 0 degrees. Assuming that the drum
rotates in the counterclockwise direction and that three
lifters are equidistantly spaced apart from one another in
the circumferential direction of the drum, it may be said
that the lifters are located respectively at positions at
which the rotation angle of the drum is 0 degree, at which
the rotation angle of the drum is 120 degrees, and at
which the rotation angle of the drum is 240 degrees.
Considering the transverse width of the lifter, it may be
said that the lifter is located in an angular range of
approximately 2‑10 degrees.
[0534] According to the present embodiment, it is pos-
sible to vary the amount of heating of the drum (herein-
after referred to as "drum heating amount") by the induc-
tion module 70 by grasping the position of the lifter 50
when the drum 30 rotates. That is, when the lifter 50 is
located so as to face the induction module 70, the drum
heating amount by the inductionmodulemay be reduced
or eliminated, andwhen the lifter 50 ismoved so as not to
face the induction module 70, the drum heating amount
may be normal. Changing the drum heating amount in
this way may be realized by changing the output of the
induction module 70.
[0535] Therefore, energy efficiency may be improved
because the energy consumed in the induction module
70 is not consistent regardless of the rotation angle of the
drum 30. In addition, since the energy consumed in the
portion of the drum that corresponds to the lifter 50 may
be significantly reduced, overheating in the lifter 50 may
be remarkably reduced.
[0536] FIG. 22 illustrates magnets 80 that are equidis-
tantly provided in the circumferential directionof thedrum
30, in thesamemanneras the lifters50.Themagnets80a
may be provided to effectively grasp the rotation angle of
the drum 30. Similarly to the lifters 50, the magnets 80a
may be equidistantly disposed in the circumferential
direction. In addition, the magnets 80 may be provided
in the same number as the lifters 50. In one example, the
angle between the lifter 50 and the magnet 80a may be
consistent between the plurality of lifters 50 and the

plurality of magnets 80a.
[0537] Accordingly, when the position of a specific
magnet 80a is sensed, the position of the lifter 50 asso-
ciated with the specific magnet 80 may be sensed. Spe-
cifically, the positions of three lifters 50 may be sensed
when the positions of three magnets 80a are sensed.
When the magnet 80a is sensed at a specific position
while the drum 30 rotates as illustrated in FIG. 22, it may
be seen that the lifter 50 is located at a position at which
the drum 30 rotates further by about 60 degrees in the
counterclockwise direction.
[0538] Specifically, in the present embodiment, a sen-
sor 85maybe further provided to sense thepositionof the
lifter 50 by sensing the position of the magnet 80a when
the drum 30 rotates. The sensor 85 may sense the
position of the magnet 80a that corresponds to the rota-
tion angle of the drum 30, and may sense the position of
the lifter 50 based on the position of the magnet 80a.
[0539] In one example, the sensor 85 may merely
detect whether or not the magnet 80a is present. The
rotational speed of the drum 30 may be constant at a
specific point in time, and thus, it may be seen that the
lifter 50 reaches a position at which it faces the induction
module70whenaspecific timehaspassed from thepoint
in time at which the magnet 80 is sensed.
[0540] To put it easily, assuming that the drum rotates
at 1 RPM, it may be said that the drum rotates 360
degrees in 60 seconds. Assuming that three magnets
80a and three lifters 50 are disposed at the same angular
distance, it may be seen that the lifter 50 reaches the
position at which it faces the sensor 85 after the drum
further rotates by 60 degrees, i.e. 10 seconds after the
point in time at which the sensor 85 senses a specific
magnet 80.
[0541] As illustrated in FIG. 22, it may be seen that any
one lifter 50 is located to face the induction module 70
when thesensor85 senses themagnet 80a locatedat the
lowermost portion of the drum 30. Therefore, the drum
heating amount by the induction module 70 may be
reduced at the position at which the lifter 50 faces the
induction module 70, and may be increased when the
lifter 50 deviates from the position. For example, the
output of the induction module 70 may be interrupted,
or the output of the induction module 70 may be main-
tained at a normal level.
[0542] The magnet 80a may be disposed at the same
position as the lifter 50, regardless of what is illustrated in
FIG. 22. In this case, sensing the position of the magnet
80a may be the same as sensing the position of the lifter
50. However, in this case, it may be difficult to drive the
induction module 70, which is of chief importance.
Although it is possible to vary the output of the induction
module 70 within a very short time, it is not easy to vary
theoutput of the inductionmodule70simultaneouslywith
sensing of the magnet 80a. This is because the angular
area occupied by the lifter 50 may be greater than the
angular areaoccupiedby themagnet 80a.Thepositionof
themagnet 80may bedefinedby a specific angle, but the
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angle of the lifter 50may be defined by a specific angular
range, rather than a specific angle.
[0543] Therefore, in consideration of a time required to
change the output and the angular area occupied by the
lifter 50, the position of the magnet 80 may be circumfer-
entially spacedapart from the lifter 50byapredetermined
angle in order to more accurately vary the output of the
induction module 70. In addition, the acceptable delay
time may change based on the drum RPM.
[0544] It is necessary for the magnet 80a to rotate
together with the drum 30. Therefore, the magnet 80a
may be provided on the drum 30. In addition, the sensor
85 for sensing themagnet80amaybeprovidedon the tub
20. That is, in the same manner as the manner in which
the drum 30 rotates relative to the fixed tub 20, the
magnet 80a may rotate relative to the fixed sensor 85.
[0545] FIG. 23 illustrates control elements for grasping
the position of the lifter 50 by sensing the position of the
magnet 80.
[0546] Amain controller 100 or amain processor of the
laundry treatment apparatus controls various operations
of the laundry treatment apparatus. For example, the
main controller 100 controls whether or not to drive the
drum30 and the rotational speed of the drum. In addition,
a module controller 200 may be provided to control the
output of the induction module under the control of the
main controller 100. The module controller may also be
referred to as an induction heater (IH) controller or an
induction system (IS) controller.
[0547] The module controller 200 may control the cur-
rent applied to an induction drive unit, or may control the
output of the induction module. For example, when the
controller 10 issues a command to operate the induction
module to the module controller 200, the module con-
troller 200 may perform control so that the induction
module operates. When the induction module is config-
ured tobesimply repeatedly turnedonandoff, a separate
module controller 200may not be required. For example,
the inductionmodulemaybecontrolled soas tobe turned
on when the drum is driven and to be turned off when the
drum stops.
[0548] However, in the present embodiment, the in-
duction module may be controlled so as to be repeatedly
turned on and offwhile the drum is being driven. That is, a
point in time for control switching may very quickly
change. Therefore, the module controller 200 may be
provided to control the driving of the induction module,
separately from themain controller 100. This also serves
to reduce the burden of the processing capacity of the
main controller 100.
[0549] Thesensor 85maybeprovided in various forms
as long as it is capable of sensing the magnet 80a and
transmitting the sensing result to the module controller
200.
[0550] The sensor 85 may be a reed switch. The reed
switch is turned on when amagnetic force is applied by a
magnet and is turned off when the magnetic force dis-
appears. Thus, when the magnet is positioned as close

as possible to the reed switch, the reed switch may be
turned on due to themagnetic force of themagnet. Then,
when themagnetbecomes faraway from the reedswitch,
the reed switch may be turned off. The reed switch out-
puts different signals or flags when turned on and off. For
example, the reed switchmay output a signal of 5V when
turned on, andmay output a signal of 0Vwhen turned off.
The module controller 200 may estimate the position of
the lifter 50 by receiving these signals. Conversely, the
reed switch may output a signal of 0V when turned on,
and may output a signal of 0V when turned off. Since the
period during which magnetic force is sensed is longer
than theperiodduringwhichnomagnetic force is sensed,
the reedswitchmaybe configured tooutput a signal of 0V
when detecting the magnetic force.
[0551] The module controller 200 may acquire infor-
mation on the drum RPM via the main controller 100.
Then, the module controller 200 may grasp the angle
between the lifter 50 and the magnet 80a. Thus, the
module controller 200 may estimate the position of the
lifter 50 based on the signal of the reed switch 85. In one
example, the module controller 200 may vary the output
of the induction module based on the estimated position
of the lifter 50. The module controller 200 may cause the
output of the induction module to become zero or to be
reduced at a position at which the lifter 50 faces the
inductionmodule. Thismay remarkably reduceunneces-
sary energy consumption in the portion in which the lifter
50 is mounted. Thereby, overheating in the portion in
which the lifter 50 is mounted may be prevented.
[0552] The sensor 85 may be a hall sensor. The hall
sensor may output different flags when sensing themag-
net 80a. For example, the sensor 85 may output Flag "0"
when sensing the magnet 80a, and may output Flag "1"
when sensing no magnet.
[0553] In either case, the module controller 200 may
estimate the position of the lifter 50 based on themagnet
sensing signal. Then, the module controller 200 may
variably control the output of the induction module based
on the estimated position of the lifter 50.
[0554] On the other hand, the magnets may not be
used in the same manner as the lifters. This is because
the liftersmaybedisposedat the same interval fromeach
other, and therefore, when the position of a specific lifter
is detected, the positions of the other lifters may be
estimated with high accuracy. That is, regardless of what
is illustrated in FIG. 8, two of the three magnets may be
omitted.
[0555] Generally, the main controller 100 of the wash-
ing machine is aware of the rotation angle of the drum
and/or the rotation angle of the motor 41. Assuming that
the motor 41 and the drum rotate integrally and that the
rotation angle of the motor 41 is the same as the rotation
angle of the drum, the positions of the three liftersmay be
grasped by grasping the position of one magnet.
[0556] For example, the drummay rotate at 1RPMand
the lifter may be located at a position at which the drum
rotates by 60 degrees relative to one magnet. It may be
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seen that, when the sensor 85 senses themagnet 80, the
lifter is located at the position to which the drum further
rotates by 60 degrees (i.e., the position towhich the drum
further rotates in 10 seconds). Similarly, it may be seen
that a second lifter is located at a position corresponding
to a point in time at which 10 seconds have passed, and
that a third lifter is located at a position corresponding to a
point in time at which 10 seconds have passed.
[0557] That is, the main controller 100 may grasp the
positions of the three lifters based on information on one
magnet sensed by the sensor 85. Thus, the main con-
troller 100 may control the module controller 200 to
variably control the output of the induction module based
on the positions of the lifters 50.
[0558] In this way, according to the embodiments de-
scribed above, the output of the inductionmodulemaybe
reduced or set to zero at a point in time at which the lifter
faces the induction module or for a time period during
which thedrum rotates, and thenormal state output of the
induction module may be maintained when the lifter
deviates from the position or the range at which it faces
the induction module.
[0559] Therefore, unnecessary energy waste and
overheating in theportion inwhich the lifter 50 ismounted
may be prevented. In one example, since a conventional
drum and lifter may be used without modification, it may
be said that the present disclosure is very economically
advantageous.
[0560] It is to be noted that, in the embodiments de-
scribed above with reference to FIGs. 22 to 24, a sepa-
rate sensor and a separate magnet are necessary in
order to grasp the positions of the lifters. Although the
positions of the lifters may be grasped using any other
type of sensor, the provision of a separate sensor for
grasping the position of the liftermay be necessary in any
case.
[0561] Theseparate sensor for grasping theposition of
the lifter may complicate the manufacture of the laundry
treatment apparatus and may increase manufacturing
costs. This is because a sensor or a magnet, which is
unnecessary in a conventional laundry treatment appa-
ratus, needs to be additionally provided. Moreover, the
shape or structure of the tub or the drum also needs to be
modified in order to accommodate such an additional
component.
[0562] Hereinafter, embodiments thatmay achieve the
above-described objects without requiring a separate
sensor and a magnet will be described in detail.
[0563] FIG. 25 illustrates a partial development view of
the inner peripheral surface of the drum. As illustrated,
various embossing patterns 90 may be formed on the
inner peripheral surface of the drum. These emboss-
ments may be formed in various forms, such as convex
embossments that protrude in the inward direction of the
drum and convex embossments that protrude in the
outward direction of the drum. The shape of the emboss-
mentsmaybeselected fromanyof various shapes. It is to
be noted that the embossing patterns are generally

equally and repeatedly repeated in the circumferential
direction of the drum.
[0564] As with the embossments, through-holes are
generally formed in the drum and serve to allow wash
water to move between the inside and the outside of the
drum.
[0565] The embossing patterns may be omitted in the
portion of the circumferential surface of the drum inwhich
the lifter is mounted. This is because the lifter may be
easily mounted when the inner peripheral surface of the
drum maintains a constant radius from the center of the
drum. In other words, in the portion in which no lifter is
mounted, the inner peripheral surface of the drum ex-
hibits a great change in the radius thereof.
[0566] The embossments are formed such that a large
portion thereof protrudes into the drum. That is, the area
of the protruding portion is relatively large. This is be-
cause the area of the inner peripheral surface of the drum
may increase due to the embossments that protrude into
the drum,whichmay increase the frictional area between
the laundry and the inner peripheral surface of the drum.
[0567] Assuming a drum having no embossments and
having the same radius of the inner peripheral surface
thereof, it may be said that the drum always faces the
induction module with the same area and the same
distance regardless of the rotation angle thereof.
[0568] However, the area and the distance by which
the drum faces the induction module necessarily vary
according to the rotation angle of the drum. The reason
that the area and the distance by which the drum faces
the induction module necessarily vary according to the
rotation angle of the drum is due to the presence or
absence of the embossing patterns or variation in the
embossing patterns described above. That is, the shape
of the drum that faces the induction module may inevi-
tably vary.
[0569] FIG. 26 illustrates changes in the current and
output of the induction module 70 depending on the
rotational angle of the drum.
[0570] It may be seen that the current and the output of
the inductionmodule vary according to the rotation angle
of thedrum. Inotherwords, itmaybeseen that thecurrent
and the output are greatly reduced at a specific point in
time or at a specific angle.
[0571] The position of the lifter may be estimated with-
out a separate sensor based on a change in the current
sensed in the induction module or a change in the output
of the induction module. For example, the current or
output of the induction module may vary when the drum
rotates while the induction module maintains a constant
output.
[0572] In the state in which the induction module is
controlled to have the same current or output via feed-
back control, the current or the output is reduced when
the portion of the drum inwhich the lifter ismounted faces
the induction module. This is because the area and the
distance by which the drum faces the induction module
may become the shortest at the corresponding portion.
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Therefore, the position of the lifter mounted portion may
be estimated based on a change in the current or the
output (power) of the induction module depending on a
change in the rotation angle of the drum.
[0573] By estimating the position of the lifter mounted
portion, the output (power) of the induction module at the
lifter mounting position may be controlled to be 0, or may
be significantly reduced.
[0574] Referring to FIG. 26, it can be estimated that the
lifters are positioned respectively in the section of ap-
proximately 50‑70 degrees, in the section of approxi-
mately 170‑190 degrees, and in the section of approxi-
mately 290‑310 degrees based on 360 degrees. For
example, it canbeestimated that the lifters arepositioned
in three angular sections while the induction module
starts to drive and the drum rotates one revolution. In
one example, in order to more accurately grasp the
positions of the lifters, the positions of the lifters may
be corrected by repeating the same process multiple
times.
[0575] Then,when theestimationof thepositionsof the
lifters is complete, theoutput of the inductionmodulemay
be variably controlled based on the positions of the lifters
during a subsequent drum rotation.
[0576] Through the embodiments described with re-
ference to FIGs. 22 to 26, the heating efficiency may be
enhanced and overheating of the lifter may be prevented
without special modifications of the drum or the lifter.
[0577] Hereinafter, a control method according to an
embodiment outside the claimed invention will be de-
scribed.
[0578] First, driving of the induction module 70 starts
(S50) in order to heat the drum as needed. This drum
heating may be performed in order to dry the laundry
inside the drum or to heat the wash water inside the tub.
Thus, the induction module 70 may be driven when a
drying operation or a washing operation is performed.
The induction module 70 may also be driven during a
dehydration operation. In this case, since the drum ro-
tates at a very high speed, the drum heating amountmay
be relatively small, but the dehydration effect may be
further enhanced since the removal of water by centrifu-
gal force and the evaporation of water by heating are
performed in a complex manner.
[0579] Once driving of the induction module 70 has
started, it is determinedwhether or not anendcondition is
satisfied (S51). When the end condition is satisfied, the
driving of the induction module 70 ends (S56). The end
condition may be the end of the washing operation, or
may be the end of the drying operation. However, the end
of the driving S30 may be a temporary end, rather than a
final end in one washing course or drying course. Thus,
the induction module may be repeatedly turned on and
off.
[0580] Once driving of the induction module 70 has
started, the induction module 70 may be controlled to
perform normal state output until the driving of the induc-
tion module 70 ends (S56). That is, the induction module

70 may be controlled to have a predetermined output,
and may be controlled via feedback for more accurate
output control. Thus, the driving of the induction module
70 may include controlling the induction module to the
normal state output in by module controller.
[0581] In order to solve the overheating problem in the
portion in which the lifter is mounted, the control method
may include sensing the position of the lifter when the
drum rotates (S53). Specifically, it may be determined
whether or not the lifter is positioned so as to face the
induction module (i.e. whether or not the lifter faces the
induction module at the closest position). The sensing of
the position of the lifter may be continuously performed
while the drum is being driven. In one example, the
induction module may not be continuously driven while
the drum is being driven. For example, in a rinsing opera-
tion, the drum may be driven, but the induction module
may not be driven. In addition, although the driving of the
drum is continued in a washing operation, which is sub-
sequently performed after the heating of wash water
ends, the induction module may not be driven.
[0582] Therefore, the position of the lifter may be de-
tected after the induction module is driven. That is, the
detection of the position of the lifter may be performed
under theassumption that drivingof the inductionmodule
starts.
[0583] Once thepositionof the lifterhasbeendetected,
it may be determined whether or not the lifter is at a
specific position. That is, it is determined whether the
output is to be reduced or to be set to 0 (S54). When it is
detected that the lifter is positioned to face the induction
module, a condition under which the output is reduced or
becomes zero is satisfied. Thus, the output of the induc-
tion is reduced or is set to 0 (S55). On the other hand,
when it is detected that the lifter is not positioned to face
the inductionmodule, the inductionmodule ismaintained
at the normal state output (S57).
[0584] By repeating the phases described above, the
output of the inductionmodulemay be controlled so as to
be reduced when the lifter is positioned to face the
induction module, and may be controlled to perform
normal state output when the lifter is not positioned to
face the induction module. Thus, it is possible to prevent
overheating of the lifter mounted portion and increase
energy efficiency by a controllable method.
[0585] Thecontrol of theoutput of the inductionmodule
depending on the position of the lifter may not always be
performed. That is, while the drum is driven and the
induction module is driven, the output may be continu-
ously maintained at a constant value regardless of the
position of the lifter. That is, the control described above
may be omitted when the risk of overheating of the lifter
may be ignored.
[0586] To this end, itmay be determinedwhether or not
the sensing of the position of the lifter and the control of
the output of the inductionmodule are required in order to
avoid overheating of the lifter (S52). This determination
maybeperformedbefore sensing theposition of the lifter.
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[0587] For example, when the drum rotates at a high
rotation speed, for example, 200 RPM or more, the drum
heating amount generated in the lifter mounted portion is
relatively small because of the high rotational speed of
the drum. In one example, the drum rotation speed is so
high that the area and time of contact between the drum
and laundry are relatively large. This is because, in this
case, the laundry is not moved by the lifter, but is in close
contact with the inner peripheral surface of the drum.
[0588] That is, the control of the drum heating amount
depending on the position of the lifter may be mean-
ingless at a specific RPM or more at which the drum is
spin-driven, rather than driven to perform tumbling.
[0589] Accordingly, thedetermination ofwhether or not
to apply a lifter heating avoidance logic may be very
effective. In one example, the conditions applied at this
phasemay includevarious other conditions aswell as the
RPM. For example, when the drum is heated in a drying
operation, a great amount of heat is transferred to the
laundry. Thus, overheating may occur in a portion of the
lifter that is not in contact with the laundry. On the other
hand, when the drum is heated in the state in which wash
water is accommodated in the tub and a portion of the
outer peripheral surface of the drum is immersed in the
wash water, heat is mostly transferred to the wash water.
This may be true of the lifter exclusion portion as well as
the lifter mounted portion.
[0590] Therefore, the condition for determining
whether or not to apply the lifter heating avoidance logic
maybeaprocessof determining the type of anoperation.
The lifter heating avoidance logic may not be applied
when a washing operation is determined. Thus, the con-
ditions for applying the lifter heating avoidance logic may
be variously modified.
[0591] In one example, the sensing of the position of
the lifter S50 may be performed in various ways. For
example, the sensor and magnet described above may
be used, or a change in the current or the output of the
induction module may be used without a sensor.
[0592] Due to the positional relationship between the
induction module and the drum and the shapes of the
induction module and the drum, the induction module
substantially heats only a specific portion of the drum.
Thus,when the inductionmoduleheats thedrum that is in
astoppedstate, onlyaspecificportionof thedrummaybe
heated to a very high temperature. For example, when
the inductionmodule is locatedon theupperportionof the
tub and the drum does not rotate, only the outer periph-
eral surface of the upper portion of the drum may be
heated when the induction module is driven.
[0593] In the state in which the drum is in the stopped
state, the outer peripheral surface of the upper portion of
the drum is not in contactwith the laundry. Thus, the outer
peripheral surface of the upper portion of the drum may
be extremely overheated. Therefore, in order to prevent
the drum from overheating, it is necessary to rotate the
drum. That is, it is necessary to change the portion to be
heated via rotation of the drum, and to transfer the heat to

the wash water or to the laundry.
[0594] Therefore, in order to operate the induction
module, the drum may need to rotate.
[0595] Hereinafter, an embodiment of the control logic
between the operation of the induction module and the
driving of the drum will be described.
[0596] A drum heating mode for heating the drum 30
maybe performedduring awashing operation or a drying
operation, as described above. Substantially, the drum
heatingmodemay be continuously performed during the
washing operation and the drying operation.
[0597] When thedrumheatingmodeS10 isperformed,
it may be determined whether or not a heating end con-
dition is satisfied (S20). The heating end condition may
be any one of a heating duration, a target drum tempera-
ture, a target drying degree, and a target wash water
temperature. The heating mode ends when any one
condition is satisfied (S70).
[0598] For example, the drum heating mode S10 may
be continued so as to heat the wash water to 90 degrees
in the washing operation. The drum heating mode S10
may end when the wash water reaches 90 degrees. The
drum heating mode S10 may be continued until the
degree of drying is satisfied in the drying operation.
[0599] In a washing machine or a drying machine, the
drum is generally driven at a rotational speed at which
tumbling driving is possible. The drum is directly accel-
erated to a speed at which the drum undergoes tumbling
driving immediately from the stopped state of the drum.
Then, the tumbling driving may be realized by forward
and reverse rotation. That is, after continuing tumbling
driving in the clockwise direction, the drummay stop and
then again perform tumbling driving in the counterclock-
wise direction.
[0600] When the rotational speed of the drum is very
low, a specific portion of the drum may likewise be over-
heated. For example, when the tumbling driving speed is
40 RPM, it takes a predetermined time until the drum is
accelerated from the stopped state to 40 RPM. Thus, a
point in time at which the drum starts tumbling driving
differs from a point in time at which the drum performs
normal tumbling driving. That is, when the drum starts
tumbling driving, the drum is gradually accelerated from
the stopped state to reach the tumbling RPM and is then
driven at the tumbling RPM. The drum may perform
tumbling driving in a predetermined direction, and then
may stop and again perform tumbling driving in the other
direction.
[0601] In this connection, there is a need to prevent
overheating of the drum and to increase heating energy
efficiency and time efficiency.
[0602] Avoiding heating for a period during which the
RPMof thedrum is very lowmaybegood in termsof drum
overheating prevention. Conversely, heating the drum
only after the drum reaches a normal RPM may waste
time.
[0603] Therefore, the point in time at which the induc-
tionmodule starts to operatemay be after the drumstarts
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to rotate and before the drum reaches the normal tum-
bling RPM. In one example, when avoiding the over-
heating of the drum is more important than the heating
efficiency, the induction module may be operated after
thedrum reaches the tumblingRPM.Therefore, there is a
requirement to strike a balance between heating effi-
ciency and prevention of overheating.
[0604] For example, when the drum RPM is greater
than 30 RPM, the induction module may be operated.
That is, the drum RPM condition may be determined
(S40), and when the condition is satisfied, the induction
module may be turned on (S50). When the drum RPM is
less than 30 RPM, the induction module may not be
operated. That is, the induction module may be turned
off (S60). That is, the induction module may be turned on
based on a specific RPM, which is smaller than the
tumbling RPM and greater than 0 RPM.
[0605] That is, the induction module may be operated
only when the drumRPM is greater than a specific RPM,
andmaynot beoperatedwhen thedrumRPM is less than
the specific RPM.
[0606] Therefore, for a normal tumbling driving period,
the induction module may be driven after the drum starts
to rotate and the driving of the induction module stops
before the rotation of the drum stops. That is, the induc-
tion module may be turned on and off based on a thresh-
old RPM, which is less than the normal tumbling RPM.
Therefore,when the tumbling driving period is repeateda
plurality of times, the induction module is repeatedly
turned on and off.
[0607] In thepresentembodiment, adrum temperature
condition may be determined in order to prevent over-
heating of the drum (S30). In one example, the drum
temperature condition may be applied alone or in com-
bination with the above-mentioned drumRPM condition.
When the two conditions are applied together, the order
of determination of these conditionsmay change. In FIG.
28, the case in which the determination of the drum
temperature condition is performed first is illustrated.
[0608] As described above, the central portion of the
drum is heated to a relatively higher temperature than the
front and rear portions of the drum. For example, the
central portion of the drummay be heated to around 140
degrees Celsius. In this connection, when the central
portion of the drum is heated to 160 degrees Celsius
or more, it may be determined that the drum is over-
heated. In one example, the drum temperature condition
for the determination of overheating may change.
[0609] The temperature of 160 degrees Celsius may
be a threshold temperature for preventing thermal de-
formation of elements around the drum and damage to
laundry. Thus, when the drum temperature is equal to or
greater than the threshold temperature, the induction
module may be turned off (S60).
[0610] Accordingly, in the embodiment illustrated in
FIG. 28, for example, assuming that the drum tempera-
ture is less than 160 degrees, the rotational speed of the
drum is 40 RPM, and the target wash water temperature

is 90 degrees Celsius, but that the current temperature of
the wash water is 40 degrees Celsius, the induction
module may be in the ON state. Therefore, reliability
may be guaranteed and safe drum heating may be rea-
lized through various conditions.
[0611] In one example, variable control of the induction
module may be performed when the induction module is
in theON state. Thus, the variable control of the output of
the induction module may be performed in the induction
module ON phase S50. An embodiment of the variable
control of the output has been described above with
reference to FIG. 27. In this way, when the tumbling
driving is continued, the induction module may repeat-
edly undergo a normal state output period and a reduced
output period.
[0612] Accordingly, the control logic for the drum heat-
ing mode and the control logic for the prevention of
overheatingof the liftermaybe implemented inacomplex
manner. Therefore, it is possible to prevent the drum from
overheating, to quickly stop the heating of the drum in
case of unexpected drum overheating, and to prevent
overheating of the lifter.
[0613] Hereinafter, an embodiment of a temperature
sensor 60 for sensing the temperature of the drumwill be
described in detail.
[0614] Theobject to beheated by the inductionmodule
70 is the drum 30. Therefore, the drum 30 may be an
element in which overheating may directly occur. When
the drum 30 is heated to heat wash water, the tempera-
ture of the drum 30 is much higher than the boiling
temperature of the wash water. This may be attributed
to the characteristics of the induction heater. However,
the drum 30 is configured to rotate. In addition, as de-
scribed above, the drum may be heated only while the
drum is rotating.
[0615] Therefore, it is not easy to sense the tempera-
ture of the drum due to the specific characteristics of the
drum, and furthermore, it is not easy to sense the tem-
perature of the drumat the time of rotation. In particular, it
is not easy to sense the temperature of the drum at the
central portion of the drum (i.e., a portion of the outer
peripheral surface at the middle between the front and
rear ends of the drum) having the highest temperature.
[0616] The temperature of the drummay bemeasured
in a direct manner. For example, it is possible to directly
measure the temperature of the drum using a non-con-
tact type temperature sensor. For example, the tempera-
ture of the outer peripheral surface of the drum may be
sensed through an infrared temperature sensor.
[0617] However, since the drum is configured to rotate
as described above and is provided inside the tub, the
environment inside and outside the drum may be a high
temperatureandhighhumidityenvironment.Therefore, it
is very difficult to detect the temperature of the drum by
irradiating the outer peripheral surface of the drum with
infrared rays. This is because the infrared rays may be
scattered by water vapor.
[0618] Due to this difficulty, the inventors of the present
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disclosure have attempted to indirectly measure the
temperature of the drum rather than directly measuring
the temperature of the drum. That is, the inventors have
attempted to indirectly measure the temperature of the
drum using an air temperature value depending on the
generation of heat in the drum.
[0619] Thegapbetween theouter peripheral surfaceof
the drum and the inner peripheral surface of the tub may
beapproximately 20mm.Therefore, itmaybepossible to
indirectly measure the temperature of the drum by mea-
suring the temperature of air between the outer periph-
eral surface of the drum and the inner peripheral surface
of the tub.
[0620] The temperature sensor 60 mounted on the
inner peripheral surface of the tub 20 may be provided
to sense the temperature of air between the inner per-
ipheral surfaceof the tub and theouter peripheral surface
of the drum. Thus, the difference between the actual
temperature of the outer peripheral surface of the drum
and the air temperature (the temperature sensed by the
temperature sensor) may be obtained by multiplying the
amount of heat transferred by the air (between the outer
peripheral surface of the drum and the temperature sen-
sor) by the heat resistance of the air.
[0621] Whenconstantair flow isgeneratedon theouter
peripheral surfaceof the drumby the rotation of the drum,
the difference between the temperature of the outer
peripheral surface of the drum and the air temperature
measured inside the tubmay be constant. Therefore, the
temperature of the outer peripheral surface of the drum
may be estimated as the sum of a constant and the
measured temperature value.
[0622] Therefore, it is possible to control the driving of
the induction module based on the estimated tempera-
ture of the outer peripheral surface of the drum.
[0623] In this connection, in order to more accurately
estimate the temperature of the outer peripheral surface
of the drum, it may be necessary to exclude, as much as
possible, external environmental factors that cause an
increase/decrease in the temperature between the outer
peripheral surface of the drum and the temperature sen-
sor.
[0624] In one example, most of these external envir-
onmental factors act to lower the temperature of the
drum.
[0625] For example, accurate temperature estimation
may be difficult when airflow due to rotation of the drum
and airflowdue to other elements increase. For example,
in a portion into which cooling water is introduced, accu-
rate temperature estimation may be difficult because
heat in thedrum ismainly transferred to the coolingwater.
For example, in a portion that is in direct communication
with a relatively low temperature environment outside the
tub, heat in the drum may be mainly transferred to the
outside of the tub. For example, when the temperature
sensor is provided at a portion affected by the magnetic
field of the inductionmodule, accurate temperaturemea-
surement may be difficult.

[0626] Therefore, the position at which the tempera-
ture sensor is mounted may be very limited. This is
because various factors, such as precise temperature
measurement, temperaturemeasurement for thehighest
temperature portion of the drum, and avoidance of inter-
ference with a tub connection portion (a portion in which
the front portion and the rear portion of the tub are
connected to each other) due to the structure of the
tub, need to be considered.
[0627] FIG. 29 illustrates a cross section illustrating the
mounting position of the temperature sensor 60 accord-
ing to an embodiment of the present disclosure. FIG. 29
illustratesan inner rearwall 201andan inner sidewall 202
of the tub in the transverse cross section of the tub 20.
[0628] First, as described above, the inductionmodule
70 may be located on the upper portion of the tub 20.
When the cross section of the tub is divided into four
quadrants, the induction module 70 may be located on a
first quadrant 1S or a second quadrant 2S. In one ex-
ample, the induction module 70 may be located on both
the first and second quadrants 1S and 2S. In either case,
the induction module 70 may be located above the ver-
tical center axis of the tub.
[0629] The second quadrant S2 of the tub 20 may be
generally provided with an airflow hole 203. That is, the
inside of the tub may be in communication with the out-
side of the tub through the airflow hole 203, rather than
being completely sealedwith respect to the outside of the
tub. Therefore, the second quadrant 2S of the tub 20
corresponding to the airflow hole 203 is affected by the
outside air having a relatively low temperature. In one
example, the airflow hole 203may be provided in the first
quadrant S1 of the tub 20 as occasion demands.
[0630] A condensing port 230 may be provided in or
near the third quadrant 3Sof the tub 20 to cool the heated
wet air so as to condense water. That is, the condensing
port 230maybeprovided to supply thecoolingwater from
the outside of the tub to the inside of the tub so as to cool
the heated wet air inside the tub. The inside of the tub
corresponding to the third quadrant 3S, to which the
cooling water is supplied, is influenced by low-tempera-
ture condensate water.
[0631] A fourth quadrant 4S of the tub 20 may be
providedwithaduct hole202, throughwhich theair inside
the tub is discharged to the outside. The air, from which
the water is removed by the cooling water, is discharged
from the inside of the tub to the outside of the tub 20
through the duct hole 202. In one example, the dis-
charged air may again be introduced into the tub 20.
[0632] Accordingly, the temperature of the inside of the
tub corresponding to the duct hole 202, i.e., the fourth
quadrant 4S is lower than that of the other portions, and
the flow of air is accelerated. In one example, the posi-
tions of the condensing port 230 and the duct hole 202
may be opposite each other.
[0633] In one example, air has a tendency to be low-
ered in density when heated. Therefore, the temperature
sensor may be provided in the first quadrant 1S and the
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second quadrant 2S, but not in the fourth quadrant 4S
and the third quadrant 3S of the tub. This is because the
temperature of the air in the first and second quadrants of
the tub is expected to be higher than the air temperature
in the fourth and third quadrants of the tub. In addition,
due to thecondensedwater from thecondensingport 230
and the outside air from the duct hole 202, the air in the
thirdand fourth quadrants is relatively low in temperature,
which makes it impossible to accurately estimate the
temperature of the drum.
[0634] In particular, considering the configuration of
the airflow hole 203, the condensing port 230, and the
duct hole 202, it may be seen that the optimum tempera-
ture sensor position is the first quadrant 1S. In one ex-
ample, when the airflow hole 203 is provided in the
second quadrant, the optimal temperature sensor posi-
tionmay be the second quadrant. When the temperature
sensor 60 is provided in the first quadrant 1S, the tem-
perature sensor 60 may be mounted at a position offset
from the center of the tub in the circumferential direction
by a greater predetermined angle than that in the induc-
tion module 70. This is because it may be necessary to
prevent the magnetic field generated in the induction
module 70 from affecting on the temperature sensor
60. In FIG. 11, the area of influence of the magnetic field
is indicated by "B". Thus, the temperature sensor 60may
be mounted on the inner peripheral surface of the tub in
the first quadrant 1S of the tub outside the area "B". The
area "B"may be substantially the area to which the coil of
the induction module 70 is projected. The size of the
induction module 70 may be greater than the size of
the coil. Thus, the temperature sensor may be mounted
in the vicinity of the induction module 70 or in the end
portion of the induction module 70 in the circumferential
direction. That is, the temperature sensor may be pro-
vided outside the projection area of the coil in the circum-
ferential direction. In addition, the temperature sensor 60
may be positioned so as to be farther away from the
airflow hole in the clockwise direction. Conversely, when
the airflow hole is provided in the second quadrant, the
temperature sensor 60maybemounted at a position that
is spaced apart from the airflow hole in the counterclock-
wise direction.
[0635] FIG. 29 illustrates a connection portion 209 in
which the front portion and the rear portion of the tub are
coupled to eachother via bolts or screws. Theconnection
portion 209 is formed so as to protrude radially outward
from the outer peripheral surface of the tub. Thus, the
temperature sensor may be located in front of or behind
the connection portion 209 in order to avoid interference
with the connection portion 209.
[0636] Asa result, itmaybeseen that thepositionof the
temperature sensor is located in the first quadrant 1S of
the transverse cross section of the tub and has a positive
value with respect to the x and y axes. In one example,
when the airflow hole is provided in the first quadrant, the
position of the temperature sensor may be the second
quadrant. In addition, itmay be seen that the temperature

sensormaybe located in front of or behind theconnection
portion 209 near the center of the tub in the longitudinal
direction of the tub. Therefore, the temperature sensor
maybemountedat substantially the center positionof the
induction module in the longitudinal direction, so that the
portion of the drum having the highest temperature may
be accurately sensed.
[0637] FIGs. 23 and 24 illustrate an example in which
the temperature sensor 60 is connected to the main
controller 100. That is, the main controller 100 performs
a process of estimating the temperature of the drum
based on the temperature sensed by the temperature
sensor 60. Thus, when the temperature of the drum is
estimated, phase S30 illustrated in FIG. 28 may be
performed based thereon.
[0638] Alternatively, the temperature sensor 60 may
separately perform a process of estimating the tempera-
ture of the drum. That is, the temperature sensor 60 may
be formed in the form of an assembly or module having a
separate processor. In this case, the drum temperature
estimated by the temperature sensor 60 may be trans-
mitted to the main controller 100.
[0639] In one example, phase S30 may be performed
by the module controller 200, rather than by the main
controller 100. In either case, when the temperature of
the drum exceeds a threshold temperature, overheating
of the drum may be recognized and the output of the
induction module may be interrupted.
[0640] Through the above-described embodiments, it
may be seen that control logic for preventing overheating
of thedrum, control logic for preventingoverheatingof the
lifter, the temperature sensor for preventing the drum
fromoverheating, andcontrol logicusing the temperature
sensor may provide a laundry treatment apparatus hav-
ing enhanced safety and reliability. In addition, it may be
seen that the temperature sensor capable of more ac-
curately sensing the temperature of the drum in an in-
direct manner and the mounting position of the tempera-
ture sensor may be provided.
[0641] Features in each of the above-described em-
bodimentsmaybe implemented in a combinedmanner in
other embodiments as long as they are not contradictory
or exclusive of each other.

[Industrial applicability]

[0642] Industrial applicability may be included in the
Detailed Description section.

Claims

1. A laundry treatment apparatus comprising:

a tub (20) having a module-mounted portion
(210) that is disposed at an outer circumferential
surface of the tub (20);
a drum (30) rotatably disposed inside the tub
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(20) and configured to receive laundry therein,
the drum (30) being made of a metal material;
and
an induction module (70) disposed at the mod-
ule-mounted portion (210) of the tub (20) and
configured to generate an electromagnetic field
to heat the drum (30),
characterized in that:
the module-mounted portion (210) comprises a
flat portion (211) disposed radially inward rela-
tive to theouter circumferential surfaceof the tub
(20).

2. The laundry treatment apparatus of claim 1, wherein
the module-mounted portion (210) is disposed at an
upper portion of the outer circumferential surface of
the tub (20), the module-mounted portion (210)
further comprising a connection region (212) that
extends from at least one end of the flat portion
(211) in a circumferential direction of the tub (20)
and that is connected to the outer circumferential
surface of the tub (20).

3. The laundry treatment apparatus of claim 2, wherein
the flat portion (211) comprises a first straight region
(211a) and a second straight region (211b) that are
connected to each other by the connection region
(212).

4. The laundry treatment apparatus of any one of
claims 1 to 3, wherein the induction module (70)
comprises:

abasehousing (74)disposedat the tub (20); and
a coil (71) disposed at the base housing and
configured to generate a magnetic field based
on an electric current being applied to the coil
(71).

5. The laundry treatment apparatus of any one of
claims 1 to 4, wherein the flat portion (211) has a
surface that is depressed radially inwards relative to
a circumferential line of the outer circumferential
surface of the tub (20).

6. The laundry treatment apparatus of any one of
claims 1 to 5, wherein a distance between the drum
(30) and themodule-mountedportion (210)of the tub
(20) is less than a distance between the drum (30)
and a portion of the outer circumferential surface
positioned adjacent to the module-mounted portion
(210).

7. The laundry treatment apparatus of any one of
claims 1 to 6, wherein an inner circumferential sur-
face of the tub (20) has (i) a first portion correspond-
ing to the module-mounted portion (210) and (ii) a
second portion that is disposed adjacent to the first

portion in a circumferential direction of the tub (20),
and
wherein the first portion of the inner circumferential
surface is disposed radially inward relative to the
second portion of the inner circumferential surface
of the tub (20).

8. The laundry treatment apparatus of any one of
claims 1 to 7, wherein the flat portion (211) extends
from a front portion of the tub (20) to a rear portion of
the tub (20).

9. The laundry treatment apparatus of claim 8, wherein
the flat portion (211) is located at a center portion of
the tub (20) between the front portion of the tub (20)
and the rear portion of the tub (20), and
wherein a length of the module-mounted portion
(210) in a front-rear direction of the tub (20) is less
than a length of the tub (20) in the front-rear direction
of the tub (20).

10. The laundry treatment apparatus of any one of
claims 2 to 9, wherein the connection region (212)
has a curved shape or a straight shape.

11. The laundry treatment apparatus of any one of
claims 1 to 10, wherein a width of the induction
module (70) in the circumferential direction of the
tub (20) is greater than awidth of the flat portion (211)
in the circumferential direction of the tub (20).

12. The laundry treatment apparatus any oneof claims 1
to 10, wherein the connection region (212) com-
prises a plurality of connection regions that are con-
nected to ends of the flat portion (211), and
wherein the module-mounted portion (210) com-
prises the flat portion (211) and the plurality of con-
nection regions (212).

13. The laundry treatment apparatus of any one of
claims 2 to 12, wherein the induction module (70)
comprises a coil (71) of wires (76) and is disposed
between a front side of the tub (20) and a rear side of
the tub (20), the coil (71) being wound around the
connection region (212) andextending parallel to the
flat portion (211) of the module-mounted portion
(210).

14. The laundry treatment apparatus of claim 13, where-
in the coil (71) comprises a hollow center portion
definedatapositioncorresponding to theconnection
region (212).

15. The laundry treatment apparatus of any one of
claims 4 to 14, wherein the tub (20) comprises:

a front tub (22) and a rear tub (21) that are
coupled each other; and
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a tub connector (25) that couples the front tub
(22) and the rear tub (21) to each other, the tub
connector (25) comprising a first coupling rib
(213) disposedat the front tub (22) anda second
coupling rib (221) disposed at the rear tub (21),
and
wherein the first and second coupling ribs (213,
221) are coupled to each other and arranged
along a circumferential direction of the tub (20),
wherein a portion of the tub connector (25) is
located under the induction module (70), and
wherein the base housing (74) defines a pene-
tration portion (7411) at a bottom surface of the
base housing (74), the penetration portion
(7411) accommodating the portion of the tub
connector (25).

16. The laundry treatment apparatus of claim 15, where-
in the tub connector (25) comprises a plurality of
extended connecting portions (25a) that are ar-
ranged in the circumferential direction of the tub
(20), and
wherein the flat portion (211) is disposed between
the plurality of extended connecting portions (25a).

Patentansprüche

1. Wäschebehandlungsvorrichtung, die aufweist:

einen Bottich (20) mit einem Modulbefesti-
gungsabschnitt (210), der an einer Außenum-
fangsfläche des Bottichs (20) angeordnet ist;
eine Trommel (30), die drehbar innerhalb des
Bottichs (20) angeordnet und so konfiguriert ist,
dass sie Wäsche darin aufnimmt, wobei die
Trommel (30) aus einemMetallmaterial besteht;
und
ein Induktionsmodul (70), das an demModulbe-
festigungsabschnitt (210) des Bottichs (20) an-
geordnet und so konfiguriert ist, dass es ein
elektromagnetisches Feld erzeugt, um die
Trommel (30) zu erwärmen,
dadurch gekennzeichnet, dass
derModulbefestigungsabschnitt (210) einenfla-
chen Abschnitt (211) aufweist, der weiter radial
innen als eine Außenumfangsfläche des Bot-
tichs (20) angeordnet ist.

2. Wäschebehandlungsvorrichtung nach Anspruch 1,
wobei der
Modulbefestigungsabschnitt (210) an einem oberen
Abschnitt der Außenumfangsfläche des Bottichs
(20) angeordnet ist, wobei der Modulbefestigungs-
abschnitt (210) ferner einen Verbindungsbereich
(212) aufweist, der sich vonmindestens einemEnde
des flachen Abschnitts (211) in einer Umfangsrich-
tung des Bottichs (20) erstreckt und der mit der

Außenumfangsfläche des Bottichs (20) verbunden
ist.

3. Wäschebehandlungsvorrichtung nach Anspruch 2,
wobei der flache Abschnitt (211) einen ersten ge-
raden Bereich (211a) und einen zweiten geraden
Bereich (211b) aufweist, die durch denVerbindungs-
bereich (212) miteinander verbunden sind.

4. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 1 bis 3, wobei das Induktionsmodul
(70) aufweist:

ein Basisgehäuse (74), das an demBottich (20)
angeordnet ist; und
eine Spule (71), die an dem Basisgehäuse an-
geordnet und so konfiguriert ist, dass sie ein
Magnetfeld erzeugt, wenn ein elektrischer
Strom an die Spule (71) angelegt wird.

5. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 1 bis 4, wobei der flache Abschnitt
(211) eine Oberfläche aufweist, die relativ zu einer
Umfangslinie der Außenumfangsfläche desBottichs
(20) radial nach innen eingedrückt ist.

6. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 1 bis 5, wobei ein Abstand zwischen
der Trommel (30) und dem Modulbefestigungsab-
schnitt (210) des Bottichs (20) geringer ist als ein
Abstand zwischen der Trommel (30) und einem Ab-
schnitt der Außenumfangsfläche, der benachbart zu
dem Modulbefestigungsabschnitt (210) positioniert
ist.

7. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 1 bis 6, wobei eine Innenumfangsfläche
des Bottichs (20) (i) einen ersten Abschnitt, der dem
Modulbefestigungsabschnitt (210) entspricht, und
(ii) einen zweiten Abschnitt aufweist, der in einer
Umfangsrichtung des Bottichs (20) benachbart zu
dem ersten Abschnitt angeordnet ist, und
wobei der erste Abschnitt der Innenumfangsfläche
relativ zu dem zweiten Abschnitt der Innenumfangs-
fläche des Bottichs (20) radial innen angeordnet ist.

8. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 1 bis 7, wobei sich der flache Abschnitt
(211) von einem vorderen Abschnitt des Bottichs
(20) zu einem hinteren Abschnitt des Bottichs (20)
erstreckt.

9. Wäschebehandlungsvorrichtung nach Anspruch 8,
wobei der flache Abschnitt (211) an einem mittleren
Abschnitt des Bottichs (20) zwischen dem vorderen
Abschnitt des Bottichs (20) und dem hinteren Ab-
schnitt des Bottichs (20) angeordnet ist, und wobei
eine Länge des Modulbefestigungsabschnitts (210)
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in einer Vorne-Hinten-Richtung des Bottichs (20)
geringer ist als eine Länge des Bottichs (20) in der
Vorne-Hinten-Richtung des Bottichs (20).

10. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 2 bis 9, wobei der Verbindungsbereich
(212) eine gekrümmte Form oder eine gerade Form
hat.

11. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 1 bis 10, wobei eine Breite des Induk-
tionsmoduls (70) in der Umfangsrichtung des Bot-
tichs (20) größer ist als eine Breite des flachen Ab-
schnitts (211) in der Umfangsrichtung des Bottichs
(20).

12. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 1 bis 10, wobei der Verbindungsbereich
(212) mehrere Verbindungsbereiche aufweist, die
mit Enden des flachen Abschnitts (211) verbunden
sind, und
wobei der Modulbefestigungsabschnitt (210) den
flachen Abschnitt (211) und die mehreren Verbin-
dungsbereiche (212) aufweist.

13. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 2 bis 12, wobei das Induktionsmodul
(70) eine Spule (71) aus Drähten (76) aufweist
und zwischen einer vorderen Seite des Bottichs
(20) und einer hinteren Seite des Bottichs (20) an-
geordnet ist, wobei die Spule (71) um den Verbin-
dungsbereich (212) gewickelt ist und sich parallel zu
dem flachen Abschnitt (211) des Modulbefesti-
gungsabschnitts (210) erstreckt.

14. WäschebehandlungsvorrichtungnachAnspruch13,
wobei die Spule (71) einen hohlen Mittelabschnitt
aufweist, der an einer Position definiert ist, die dem
Verbindungsbereich (212) entspricht.

15. Wäschebehandlungsvorrichtung nach einem der
Ansprüche 4 bis 14, wobei der Bottich (20) aufweist:

einen vorderen Bottich (22) und einen hinteren
Bottich (21), die miteinander gekoppelt sind;
und
einen Bottichverbinder (25), der den vorderen
Bottich (22) und den hinteren Bottich (21) mit-
einander koppelt, wobei der Bottichverbinder
(25) eine an dem vorderen Bottich (21) ange-
ordnete erste Kopplungsrippe (213) und eine an
dem hinteren Bottich (21) angeordnete zweite
Kopplungsrippe (221) aufweist, und
wobei die erste und die zweite Kopplungsrippe
(213, 221) miteinander gekoppelt und entlang
einer Umfangsrichtung des Bottichs (20) ange-
ordnet sind,
wobei ein Abschnitt des Bottichverbinders (25)

unter dem Induktionsmodul (70) angeordnet ist,
und
wobei das Basisgehäuse (74) einen Durchdrin-
gungsabschnitt (7411) an einer Bodenfläche
des Basisgehäuses (74) definiert, wobei der
Durchdringungsabschnitt (7411) den Abschnitt
des Bottichverbinders (25) aufnimmt.

16. WäschebehandlungsvorrichtungnachAnspruch15,
wobei derBottichverbinder (25)mehrere verlängerte
Verbindungsabschnitte (25a) aufweist, die in der
Umfangsrichtung desBottichs (20) angeordnet sind,
und
wobei der flache Abschnitt (211) zwischen denmeh-
reren verlängerten Verbindungsabschnitten (25a)
angeordnet ist.

Revendications

1. Machine à traiter le linge, comprenant :

une cuve (20) avec une partie de montage de
module (210)disposéesurunesurfacecirconfé-
rentielle extérieure de la cuve (20) ;
un tambour (30) monté de manière rotative à
l’intérieur de la cuve (20) et prévu pour recevoir
du linge, ledit tambour (30) étant constitué d’un
matériau métallique ; et
un module d’induction (70) disposé sur la partie
de montage de module (210) de la cuve (20) et
prévu pour générer un champ électromagné-
tique afin de chauffer le tambour (30), caracté-
risée en ce que
la partie demontage demodule (210) comprend
une partie plane (211) présentée plus vers l’in-
térieur dans la direction radiale que la surface
circonférentielle extérieure de la cuve (20).

2. Machine à traiter le linge selon la revendication 1, où
la partie de montage de module (210) est disposée
sur une partie supérieure de la surface circonféren-
tielle extérieure de la cuve (20), la partie demontage
de module (210) comprenant en outre une zone de
raccord (212) s’étendant depuis au moins une ex-
trémité de la partie plane (211) dans la direction
circonférentielle de la cuve (20) et raccordée à la
surface circonférentielle extérieure de la cuve (20).

3. Machine à traiter le linge selon la revendication 2, où
la partie plane (211) comprend une première zone
rectiligne (211a) et une deuxième zone rectiligne
(211b) reliées l’une à l’autre par la zone de raccord
(212).

4. Machine à traiter le linge selon l’une des revendica-
tions 1 à 3, où le module d’induction (70) comprend :
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un boîtier de base (74) disposé sur la cuve (20) ;
et
une bobine (71) disposée sur le boîtier de base
et prévue pour générer un champ magnétique
sur la base d’un courant électrique appliqué à
ladite bobine (71).

5. Machine à traiter le linge selon l’une des revendica-
tions 1 à 4, où la partie plane (211) présente une
surface déprimée radialement vers l’intérieur par
rapport à une ligne circonférentielle de la surface
circonférentielle extérieure de la cuve (20).

6. Machine à traiter le linge selon l’une des revendica-
tions 1 à 5, où la distance entre le tambour (30) et la
partie de montage de module (210) de la cuve (20)
est inférieure à la distance entre le tambour (30) et
une partie de la surface circonférentielle extérieure
adjacente à la partie de montage de module (210).

7. Machine à traiter le linge selon l’une des revendica-
tions 1 à 6, où la surface circonférentielle intérieure
de la cuve (20) présente (i) une première partie
correspondant à la partie de montage de module
(210) et (ii) une deuxième partie adjacente à la
première partie dans la direction circonférentielle
de la cuve (20), et
où la première partie de la surface circonférentielle
intérieure est disposée radialement vers l’intérieur
par rapport à la deuxième partie de la surface cir-
conférentielle intérieure de la cuve (20).

8. Machine à traiter le linge selon l’une des revendica-
tions 1 à 7, où la partie plane (211) s’étend d’une
partie avant de la cuve (20) à une partie arrière de la
cuve (20).

9. Machine à traiter le linge selon la revendication 8, où
la partie plane (211) est située dans une partie cen-
trale de la cuve (20) entre la partie avant de la cuve
(20) et la partie arrière de la cuve (20), et
où la longueur de la partie de montage de module
(210) dans la direction avant-arrière de la cuve (20)
est inférieure à la longueur de la cuve (20) dans la
direction avant-arrière de la cuve (20).

10. Machine à traiter le linge selon l’une des revendica-
tions 2 à 9, où la zone de raccord (212) a une forme
incurvée ou une forme rectiligne.

11. Machine à traiter le linge selon l’une des revendica-
tions 1 à 10, où la largeur dumodule d’induction (70)
dans la direction circonférentielle de la cuve (20) est
supérieure à la largeur de la partie plane (211) dans
la direction circonférentielle de la cuve (20).

12. Machine à traiter le linge selon l’une des revendica-
tions 1 à 10, où la zone de raccord (212) comprend

une pluralité de zones de raccord raccordées aux
extrémités de la partie plane (211), et
où la partie de montage de module (210) comprend
la partie plane (211) et la pluralité de zones de
raccord (212).

13. Machine à traiter le linge selon l’une des revendica-
tions 2 à 12, où lemodule d’induction (70) comprend
une bobine (71) de fils (76) et est disposé entre un
côté avant de la cuve (20) et un côté arrière de la
cuve (20), la bobine (71) étant enroulée autour de la
zone de raccord (212) et s’étendant parallèlement à
la partie plane (211) de la partie de montage de
module (210).

14. Machine à traiter le linge selon la revendication 13,
où la bobine (71) comprend une partie centrale
creuse définie à un emplacement correspondant à
la zone de raccord (212).

15. Machine à traiter le linge selon l’une des revendica-
tions 4 à 14, où la cuve (20) comprend :

une cuve avant (22) et une cuve arrière (21)
raccordées l’une à l’autre ; et
un connecteur de cuve (25) raccordant la cuve
avant (22) à la cuvearrière (21), ledit connecteur
de cuve (25) comprenant une première nervure
de connexion (213) disposée sur la cuve avant
(22) et une deuxième nervure de connexion
(221) disposée sur la cuve arrière (21), et
où la première et la deuxième nervures de
connexion (213, 221) sont raccordées l’une à
l’autre et disposées dans la direction circonfé-
rentielle de la cuve (20),
où une partie du connecteur de cuve (25) est
située sous le module d’induction (70), et où le
boîtier de base (74) définit une partie traver-
sante (7411) sur une surface inférieure du boî-
tier de base (74), ladite partie traversante (7411)
recevant le connecteur de cuve (25).

16. Machine à traiter le linge selon la revendication 15,
où le connecteur de cuve (25) comprend une plura-
lité de parties de raccord étendues (25a) disposées
dans la direction circonférentielle de la cuve (20), et
où lapartie plane (211) est intercaléeavec lapluralité
de parties de raccord étendues (25a).
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