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(57) Abstract: The present invention relates to a laundry care apparatus in which an induction module heats the drum uniformly using
a magnetic field to dry laundry or heat wash-water, and center and front and rear regions of the drum are uniformly heated.
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Description
Title of Invention: LAUNDRY TREATING APPARATUS
Technical Field
[1] The present disclosure relates to a laundry treating apparatus.
Background Art
[2] Generally, a laundry treating apparatus includes various types of laundry treating ap-

paratuses such as a washing machine for washing clothes, a drying machine for drying
purpose, and a refresher for refreshing purposes.

[3] In the laundry treating apparatus, a washing cycle refers to a process of removing
contaminants from clothes by using water and detergent and using mechanical action.
A drying cycle refers to the process of removing moisture from wet laundry.

[4] During the washing process, when washing with high-temperature washing water is
carried out, more detergent can be dissolved so that contaminants on the laundry can
be more easily removed therefrom and at the same time, the laundry can be sterilized.
Thus, it is preferable to wash the clothes by raising the temperature of the washing
water within a range such that heat does not permanently deform (for example,
shrinkage, twisting, waterproof function loss, etc.) the laundry.

[5] Conventionally, in order to increase the temperature of the washing water in contact
with laundry, it was common that hot water is supplied from the outside of the
laundry treating apparatus or that the washing water contacts a heating wire installed
inside the laundry treating apparatus and the heated water is supplied to the tub.

[6] When receiving the hot water from the outside, there is a problem that energy is
wasted because an external boiler must be operated separately. Further, the method of
using the heating wire installed inside the laundry treating apparatus requires that the
heating wire should be kept immersed in the washing water. Thus, there is a structural
limitation that a separate flow path must be provided under the tub.

[7] Further, in the drying process, it is general to use a hot air based drying method in
which laundry is dried by heating air circulating through the conventional tub and an
external circulation channel. Further, a method has been used in which a heating wire
is disposed on a flow path through which air circulates to heat the air.

[8] In order to use the hot air drying method as described above, a gas heater or an
electric heater capable of heating a heating wire is required. However, the gas heater
may have problems with safety and exhaust gases. Further, in the electric heaters,
foreign substances such as scales may be accumulated thereon and excessive energy
may be consumed.

[9] Further, in addition to the hot air drying method as described above, there is a low



WO 2020/032416 PCT/KR2019/008839

[10]

[11]

[12]

[13]

[14]

[15]

temperature dehumidifying drying method using a heat pump. The heat pump uses the
cooling cycle of the air conditioner in a reverse manner. Thus, the heat pump requires
an evaporator, a condenser, an expansion valve and a compressor. A condenser may be
used in an indoor unit to cool indoor air in an air conditioner. However, In the heat
pump based drying machine, the air is heated in the evaporator to dry the clothes.
However, the heat pump has a bulky structure, a complicated structure, and a high
production cost as compared with other hot air supply structures.

Further, another problem of the hot air drying method and the low temperature dehu-
midifying drying method is that since those methods are an indirect drying method
using air, there is a disadvantage that the drying time may be prolonged when the
laundry is entangled or twisted with each other or contains a large amount of water.

These various laundry treating apparatuses have advantages and disadvantages
derived from the electric heaters, gas heaters and heat pumps as heating means. As new
heating means that can further employ the above merits of the conventional heating
means and compensate for the disadvantages thereof, induction heating means is set
forth. The laundry treating apparatus using the induction heating have been provided
from Japanese Patent Number JP2001070689 and Korean Patent Number
KR10-922986.

. These prior arts, however, only disclose basic concepts of induction heating in the
washing machine. In those prior arts, there is no specific suggestion or disclosing of
detailed components of the induction heating module, the connection relationship and
operations thereof with the basic components of the laundry treating apparatus, ap-
proaches for securing the efficiency and safety of the induction heating, etc.

A coil is wound around an induction heating module provided in the laundry treating
apparatus such as a washing machine and a drying machine. Then, the heat can be
transferred to a to be heated object (drum of the washing machine) via an induction
current generated by applying a current to the coil.

When the laundry treating apparatus is driven, the to-be-heated object (the drum of
the washing machine) rotates and performs washing and drying of laundry stored in the
drum. At this time, due to the vibration generated by the rotation of the drum, the
components constituting the induction heating module can be removed therefrom. In
particular, when the coil as wound is removed therefrom, various problems such as a
decrease in efficiency of the induction heating module and a deterioration of the coil
may occur.

Therefore, it is necessary to provide a variety of specific technical ideas for
enhancing efficiency and ensuring safety and for stably winding and fixing the coil in

the laundry treating apparatus employing the induction heating principle.
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Disclosure of Invention

Technical Problem

One purpose of the present disclosure is to provide a laundry treating apparatus that
can directly heat the drum to heat the washing water or dry the laundry.

Another purpose of the present disclosure is to provide a laundry treating apparatus
that can shorten laundry drying time by heating the drum directly.

Another purpose of the present disclosure is to provide a laundry treating apparatus
that improves drying efficiency by uniformly heating the center and front and rear
regions of the drum.

Another purpose of the present disclosure is to provide a laundry treating apparatus
which can prevent the coil from being removed therefrom via vibration by increasing
the heat-fused amount of the coil wound on the induction heating module.

Another purpose of the present disclosure is to provide a laundry care apparatus that
allows the coil to be coiled onto a coil base at an uniform density to perform uniform
heating of the drum.

Another purpose of the present disclosure is to provide a laundry treating apparatus
with an induction heating module for uniformly and stably heating the drum.

Another purpose of the present disclosure is to provide a laundry treating apparatus
which ensures that the coil is stably installed in the induction heating device so that the
coil is not removed therefrom via the vibration of the washing machine.

Another purpose of the present disclosure is to provide a laundry treating apparatus
with an induction heating module having a stable coiled relationship between the coil

and a component around which the coil is wound.

Solution to Problem

In a first aspect of the present disclosure, there is provided a laundry treating
apparatus comprising: a cabinet; a drum made of a metal material and disposed into the
cabinet, wherein the drum accommodates laundry therein; and an induction module
spaced apart from an outer circumferential face of the drum by a predetermined
spacing, wherein the induction module has a coil formed by turns of a wire, wherein
the induction module inductively heats the drum using a magnetic field generated by
applying a current to the coil, wherein the induction module includes a rectangular
shaped base housing for accommodates the coil, wherein the base housing has straight
sections and corner sections, wherein the base housing includes ribs protruding
upwards from the base housing to define a slot for accommodating the coil therein,
wherein a thermal-fusing line for thermally fusing the ribs is defined in each of the
corner sections, wherein the thermal-fusing line extends across each corner section.

In one implementation of the first aspect, the thermal-fusing line extends radially
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across each corner section.

In one implementation of the first aspect, the thermal-fusing line extends between
start and end points of each corner section.

In one implementation of the first aspect, the induction module includes a permanent
magnet disposed on a top face of the coil, wherein the thermal-fusing line extends in a
length direction of the permanent magnet.

In one implementation of the first aspect, the thermal-fusing line extends along an
inner space of a permanent magnet mount in which the permanent magnet is received.
In one implementation of the first aspect, the base housing includes: a slot base on
which the coil is seated; the ribs extending upwards from the slot base, wherein the slot

is defined by the slot base and the ribs.

In one implementation of the first aspect, a protruding height of each of the ribs is
larger than a thickness of the coil.

In one implementation of the first aspect, a spacing between neighboring ribs is
smaller than a diameter of the wire such that the wire is press-fitted into the spacing.

In one implementation of the first aspect, a thickness of each of the ribs in each
corner section is greater than a thickness of each of the ribs in each straight section.

In a second aspect of the present disclosure, there is provided a laundry treating
apparatus comprising: a cabinet; a drum made of a metal material and disposed into the
cabinet, wherein the drum accommodates laundry therein; and an induction module
spaced apart from an outer circumferential face of the drum by a predetermined
spacing, wherein the induction module has a coil formed by turns of a wire, wherein
the induction module inductively heats the drum using a magnetic field generated by
applying a current to the coil, wherein the induction module includes a rectangular
shaped base housing for accommodates the coil, wherein the base housing has straight
sections and corner sections, wherein the induction module includes a permanent
magnet disposed on a top face of the coil, wherein the base housing includes ribs
protruding upwards from the base housing to define a slot for accommodating the coil
therein, wherein a thickness of each of the ribs in each corner section of the base
housing is equal to a spacing between adjacent wires in each corner section.

In one implementation of the second aspect, the straight sections includes: transverse
straight portions including a front straight portion adjacent to a front of the outer cir-
cumferential face of the drum and a rear straight portion adjacent to a rear of the outer
circumferential face of the drum; and longitudinal straight portions extending perpen-
dicularly to the transverse straight portions, wherein each corner section includes a
curved section extending between each of the transverse straight portions and each of
the longitudinal straight portions.

In one implementation of the second aspect, a length of an outermost wire of each
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longitudinal straight portion is larger than a length of an outermost wire of each

transverse straight portion.
In one implementation of the second aspect, an outermost wire of the front straight

portion and an outermost wire of the rear straight portion are respectively spaced apart
from a frontmost portion of the drum and a rearmost portion of the drum at a prede-
termined spacing.

In one implementation of the second aspect, the predetermined spacing is in a range
of 10 to 20 mm.

In one implementation of the second aspect, the base housing includes base fastening
portion extending outwardly from both sides of the base housing to fix the base
housing to the outer circumferential face of the drum such that a predetermined
spacing is maintained therebetween.

In one implementation of the second aspect, each of the base fastening portions
protrudes outwardly from each of both sides of the base housing, wherein each base
fastening portion has a base fastening hole into which a fastener is inserted.

In one implementation of the second aspect, the base housing has a curved shape cor-
responding to the outer circumferential face of the drum, wherein the wire is wound
along the curved shape of the base housing.

In one implementation of the second aspect, the induction module includes a
permanent magnet disposed on a top face of the coil, wherein the permanent magnet is
oriented to be perpendicular to a length direction of the coil to concentrate direction of
the magnetic field generated by the coil onto a direction toward the drum.

The laundry treating apparatus of claim 18, wherein the permanent magnet includes a
plurality of permanent magnets arranged to be spaced apart from each other in a length
direction of the coil.

In one implementation of the second aspect, the plurality of permanent magnets
include rod shaped magnets having the same length, wherein the coil includes: lon-
gitudinal ends including a front end adjacent to a front of the drum and a rear end
adjacent to a rear of the drum; and a central portion located between the longitudinal
ends, wherein an area of the central portion is larger than areas of the front and rear
ends, wherein the plurality of permanent magnets are arranged such that a number of
the permanent magnets in the front end or rear end is larger than or equal to a number
of the permanent magnets in the central portion.

The features of each of the above-described embodiments may be implemented in
combination in other embodiments as long as they are not contradictory to each other

or exclusive in other embodiments.

Advantageous Effects of Invention
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[45] One embodiment of the present disclosure provides an effect of heating the drum
directly to shorten the washing-water heating time and laundry drying time.

[46] One embodiment of the present disclosure provides an effect to uniformly heat the
center and front and rear regions of the drum to improve washing-water heating ef-
ficiency and drying efficiency.

[47] Further, one embodiment of the present disclosure provides an effect of using the
geometry of the coil base corners to secure the thickness of the ribs such that the heat-
fused amount of the coil can be increased to improve the installation stability.

[48] Further, one embodiment of the present disclosure provides an effect of preventing
the coil from being detached from the coil base due to vibration generated when the
laundry treating apparatus is operated.

[49] Further, one embodiment of the present disclosure provides an effect of carrying out
the heat fusion at the corner portion of the base to prevent the coil from being spaced
therefrom and of carrying out the heat fusion of the coil inwardly of the ferrite slot
mounted on the corner thereof to secure the heat-fused amount of the coil sufficiently
Brief Description of Drawings

[50] FIG. 1 shows an overall configuration of a washing machine according to the present
disclosure.

[51] FIG. 2 shows front and side views of an induction module and a drum.

[52] FIG. 3 is a top view showing an arrangement of a coil and a permanent magnet.

[53] FIG. 4(a) shows a coil with the same radius of curvature in a curved portion. FIG.
4(b) shows a coil with different curvature radii in a curved portion between inner and
outer coils.

[54] FIG. 5 is a graph showing a temperature rise rate based on a location of a drum
according to a shape of a base housing on which the coil is mounted.

[55] FIG. 6 shows top and bottom views of the base housing.

[56] FIG. 7 is a perspective view showing a coupling relationship between a tub, a base
housing and a cover.

[57] FIG. 8(a) is a back view and side view of the cover. FIG. 8(b) shows a cross sectional
view of a permanent magnet mount.

[58] FIG. 9 is a top view of another embodiment of the base housing.

[59] FIG. 10 is a bottom view of FIG. 9.

Mode for the Invention

[60] Hereinafter, embodiments will be described in detail with reference to the ac-
companying drawings.

[61] Examples of various embodiments are illustrated and described further below. It will

be understood that the description herein is not intended to limit the claims to the
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specific embodiments described. On the contrary, it is intended to cover alternatives,
modifications, and equivalents as may be included within the spirit and scope of the
present disclosure as defined by the appended claims.

Further, the configuration as described below are for the purpose of illustrating an
embodiment of the present disclosure, and are not intended to limit the scope of the
present disclosure.

Unless otherwise defined, all terms including technical and scientific terms used
herein have the same meaning as commonly understood by one of ordinary skill in the
art to which this inventive concept belongs. It will be further understood that terms,
such as those defined in commonly used dictionaries, should be interpreted as having a
meaning that is consistent with their meaning in the context of the relevant art and will
not be interpreted in an idealized or overly formal sense unless expressly so defined
herein.

It will be further understood that the terms "comprises", "comprising”, "includes",
and "including" when used in this specification, specify the presence of the stated
features, integers, operations, elements, and/or components, but do not preclude the
presence or addition of one or more other features, integers, operations, elements,
components, and/or portions thereof. It will be understood that when an element or
layer is referred to as being "connected to", or "coupled to" another element or layer, it
can be directly on, connected to, or coupled to the other element or layer, or one or
more intervening elements or layers may be present.

Referring to FIG. 1 and FIG. 2, a preferred embodiment of the laundry treating
apparatus according to the present disclosure is described. First, the overall con-
figuration of the laundry treating apparatus 1 will be described.

The laundry treatment apparatus of the present embodiment may include a cabinet
1000 forming an outer appearance, a tub 2000 installed inside the cabinet, and a drum
3000 rotatably installed inside the tub 2000 and accommodating laundry therein. The
illustrated embodiment relates to a washing machine, in which washing water is stored
in the tub 2000, and washing may be performed using a drum installed in the tub 2000.

When the laundry treating apparatus of this embodiment is applied to the drying
machine, laundry may be accommodated inside the drum and thus the tub may be
omitted.

FIG. 1 shows the overall configuration of the laundry treating apparatus.

The laundry treating apparatus 1 may include a cabinet 1000 forming an appearance
of the laundry treating apparatus 1 and having a laundry inlet 1100 defined therein, a
tub 2000 located in the cabinet 1000 and having an opening 2200 communicating with
the laundry inlet 1100, a drum 3000 installed inside the tub 2000 and made of metal
and accommodating laundry therein, a door 6000 hinge-coupled to the cabinet 1000 to
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allow entry and withdrawal of laundry, and an induction module 5000 to heat the drum
3000 with a magnetic field.

The tub 2000 may be located inside the cabinet 1000 by means of a spring provided
on the top face inside the cabinet 1000 and a damper 1200 provided on the bottom face
inside the cabinet 1000 as shown in FIG. 1.

Alternatively, the tub 2000 may be fixed to the bottom face inside the cabinet 1000
via a rear support portion (not shown) which is bent and extended downwardly of the
tub 2000 and in rear of the tub 2000, and a suspension (not shown) connected to the
rear support portion and having a spring and a damper. In this case, the rear portion of
the tub 2000 may be inclined at a predetermined angle in the cabinet 1000.

The drum 3000 is provided to rotate within the tub 2000. In this connection, a driver
4000 for rotating the drum 3000 may be installed behind the tub 2000. When the drum
3000 rotates and moves inside the tub 2000, vibration is transmitted to the tub 2000.
Therefore, the structures mounted on the tub 2000 also vibrate together. A detailed de-
scription of the problems caused by the vibration, and solutions to the problems will be
given later.

Further, the tub 2000 may have a water supply pipe 8000 therein when washing
water is supplied thereto. The water supply pipe 8000 may be constructed to com-
municate with the tub 2000 through a detergent box D provided in the cabinet 1000.
Using this configuration, the detergent used in the washing process during the washing
water supplying may be supplied to the tub 2000.

Further, the tub 2000 may further include a water discharge pipe 7000 for dis-
charging wash-water stored therein. When the drainage starts, the washing-water is
drained from the bottom of the tub and drained out of the laundry treating apparatus 1
via the water discharge pipe 7000 by a drain pump (not shown).

In the laundry treating apparatus 1 having a washing function, the washing water
may need to be hot in the washing water temperature range that the heating does not
cause permanent damage of the laundry (for example, shrinkage, twisting, water-
proofing loss, etc.). To this end, a heating structure is needed to increase the washing-
water temperature.

Further, both the laundry treating apparatus 1 having both a washing function and the
drying function and the laundry treating apparatus 1 having only a drying function
need a heating structure for drying laundry.

Thus, the laundry treating apparatus is provided with the induction module 5000,
which may be used for heating the washing-water or for drying.

Referring to FIG. 2, the principle of heating the drum 3000 using the induction
module 5000 is described.

The induction module 5000 is mounted on the outer surface of the tub 2000. The
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induction module may heat the circumferential surface of the drum 3000 using a
magnetic field generated by applying current to a coil 5150 as turns of a wire 5151. A
shape of the wire and coil is shown in FIG. 3.

However, as described above, in the drying machine in which washing with water is
not performed, the tub may be omitted. Thus, in the induction module in the drying
machine, a frame or bracket for mounting the induction module thereto may replace
the role of the tub. The frame or bracket may be a component that spaces the induction
module apart from the drum by a predetermined distance.

The wire 5151 may include a core and a coating surrounding the core. The core may
be a single core. In another example, a plurality of cores may be twisted to form a
single core. Therefore, it may be said that the thickness or the wire diameter of the wire
5151 is determined by the thickness of the core and the thickness of the coating.

Hereinafter, how the coil 5150 heats the drum 3000 will be set forth. An AC current
having change in the phase of the current flows to the coil 5150 located outside the cir-
cumferential surface of the drum. According to the Ampere circuit law, the coil 5150
generates a radial alternating magnetic field.

This alternating magnetic field is concentrated on the drum 3000 as a conductor with
a high magnetic permeability. In this connection, the permeability refers to a degree at
which a medium is magnetized based on a given magnetic field. In this connection,
according to Faraday's law regarding the induction, eddy current is formed on the drum
3000. This eddy current flows in the drum 3000 made of a conductor and is converted
into a Joule heat due to the resistance of the drum 3000 itself. As a result, the inner
wall of the drum 3000 is directly heated.

When the inner wall of the drum 3000 is directly heated, the air temperature inside
the drum 3000 and the temperature of the laundry contacting the inner wall of the drum
3000 increase. As a result, the laundry may be heated directly, which makes it possible
to dry more quickly the laundry than in the indirect heating type hot air drying method
or the low temperature dehumidifying drying method.

In addition, in the laundry treating apparatus 1 having the washing machine function,
the washing-water can be heated without having a separate heating line and a flow
path. The washing-water may continuously contact the outer wall of the drum 3000.
Therefore, it is possible to heat the washing-water faster than in the method of forming
a separate channel and a heat line beneath the tub.

Referring to FIG. 3 and FIG. 4, a preferred embodiment of a shape of the coil is
described.

FIG. 3 shows a top face of the coil 5150 as the wire 5151 wound on the outer circum-
ferential face of the tub 2000. FIG. 4 shows various coil shapes.

The coil 5150 may be formed by coiling the wire 5151 around the outer circum-
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ferential face of the tub 2000, for example, in a concentric circle, ellipse, or track
shape. The shape of the coil may not be limited to the specific shape. Depending on the
winding pattern, the intensity of heating of the drum 3000 may vary.

When the curvature radius of the curved portion is constructed such that the inner
coil and the outer coil have the different curvature radii as shown in FIG. 4B, the
amount of the magnetic field transmitted to the center of the drum 3000 and the
amount of the magnetic field transmitted to the front and rear region of the drum 3000
may be different significantly from each other.

In other words, since the area of the coil corresponding to the front and rear regions
of the drum 3000 is small, the amount of the magnetic field transmitted to the front
region of the circumferential surface of the drum 3000 is relatively small. Since the
area of the coil corresponding to the central region A of the drum 3000 is large, the
amount of the magnetic field transmitted to the center region of the circumferential
surface of the drum 3000 is relatively large. Therefore, it is difficult to uniformly heat
the drum 3000.

Thus, the coil 5150 may be constructed such that the wire 5151 is wound along the
straight portions 5155, 5156, and 5157 and the curved portions 5153, as may be seen in
FIG. 4a. It is preferable that the radius of curvature of the wire 5151 forming the
curved portion 5153 may be the same between the inner coil and the outer coil.

The area of the coil at each of the corners of the coil in FIG. 4a and the area of the
coil at each of the corners of the coil in FIG. 4b may be significantly different from
each other.

When describing in more detail the relationship between the straight portions 5155,
5156, and 5157 and the curved portions 5153, the straight portions 5155, 5156 and
5157 may include transverse straight portions 5156 and 5157 including a front straight
portion 5156 provided in a front region of the outer circumferential face of the tub
2000 and a rear straight portion 5157 provided in a rear region of the outer circum-
ferential face of tub 2000, and a longitudinal straight portion 5155 extending perpen-
dicularly to the transverse straight portions 5156 and 5157. Each of the curved portions
5153 may be formed at the point where the transverse straight portions 5156 and 5157
and the longitudinal straight portion 5155 meet with each other.

That is, the coil may be composed of the front straight portion 5156, the rear straight
portion 5157, the both longitudinal portions 5155, and the four curved portions 5153
formed between the straight portions 5155, 5156, and 5157 and having the same radius
of curvature.

According to the configuration as described above, the transverse dimensions of the
coil longitudinal ends B1 and B2 including the coil front end adjacent to the front of

the tub 2000 and the coil rear end adjacent to the rear of the tub, and the transverse
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dimension of the coil central region A located between the coil longitudinal ends B1
and B2 may be the same.

As aresult, the amount of magnetic field radiated from the longitudinal ends B1 and
B2 of the coil to the front and back of the circumference of drum 3000, and the amount
of magnetic field radiated from the central region A of the coil to the center of the cir-
cumference of the drum 3000 may be substantially equal to each other.

Therefore, the effect that the drum 3000 may be uniformly heated in both the center
region and the front and rear region of the circumferential surface thereof can be
obtained.

FIG. 5 shows the temperature distribution based on the location of the drum
according to the coil shape.

FIG. 5 shows coils 5150 with different longitudinal lengths and the temperature dis-
tributions of the circumferential face of the drum 3000 based on the longitudinal
dimension of the coil 5150.

In the graph, the vertical axis represents the position of the drum. 'l'indicates a rear
region of the outer circumferential face of the drum. '5' represents the front region of
the outer circumferential face of the drum 3000, and 2 to 5' represents the regions
therebetween. Further, the horizontal axis represents the temperature rise rate of drum
3000.

The longitudinal dimensions of the coil 5150 and the temperature rise rates of the
drum 3000 as described below are based on the coils 5150 shown in FIG. 5 and will be
compared with each other. FIG. 5a shows the case where the drum is heated using the
coil with the largest longitudinal dimension. FIG. 5b shows the case where the drum is
heated using a coil with a medium dimension of the longitudinal dimension. FIG. 5¢
shows the case where the drum is heated using the coil with the smallest longitudinal
dimension.

FIG. 5a shows a uniform temperature rise rate between the front and rear and center
regions of drum 3000 as compared to other coils. In FIG. 5c, the difference in the tem-
perature rise rate between the front and rear regions and the central region of drum
3000 may be significant. The coil of FIG. 5b has a relatively large temperature rise rate
difference therebetween.

That is, assuming that the transverse dimensions of the coils 5150 are the same, it
may be seen that the as the longitudinal dimension of the coil 5150 increases, the front
and rear regions and the central region of the drum 3000 may be heated more
uniformly. That is, it is preferable that a long axis of the coil of the ellipse or track
shape extends in the front and rear direction of the tub.

This may be applied to a case where the coil 5150 is provided on the outer circum-
ferential face of the tub 2000. In this case, as the longitudinal ends B1 and B2 of the



12

WO 2020/032416 PCT/KR2019/008839

[105]

[106]

[107]

[108]

[109]

[110]

[111]

[112]

[113]

coil 5150 are closer to the front and rear regions of the tub 2000 respectively, the cir-
cumferential face of the drum 3000 inside the tub 2000 may heated more uniformly.

Further, when the outermost wire of the transverse straight portions 5156 and 5157
extends to the front and rear regions of the tub 2000, the drum 3000 may be heated
more uniformly. However, in this case, the magnetic field will extend too far into the
front and rear regions of the tub 2000 to heat other components of the laundry treating
apparatus, such as the driver 4000 or door 6000. There arises a problem of damaging
the laundry treating apparatus 1.

Further, in the the laundry treating apparatus 1 in which the rear region of the tub
2000 is inclined inside the cabinet 1000, the tub 2000 oscillates up and down, thereby
causing interference between the front upper corner of the induction module 5000 and
the top face of the cabinet 1. Thus, the induction module 5000 and cabinet 1000 may
be damaged. To prevent this situation, the height of the cabinet 1000 may increase.
However, in this case, there occurs limitation that the compact structure of the laundry
treating apparatus cannot be realized.

Accordingly, the outermost wire of the front straight portion 5156 is spaced apart
from the frontmost region of the tub 2000 by a predetermined distance. The outermost
wire of the rear straight portion 5157 is spaced a predetermined distance from the
rearmost region of the tub 2000. The predetermined spacing may be preferably in a
range of 10 to 20 mm.

The above-described configuration prevents the components other than the drum
3000 from being unnecessarily heated, or prevents interference between the induction
module 5000 and the top face of the cabinet 1000 while uniformly heating the outer
circumferential face of the drum 3000.

Further, the length of the outermost wire of the longitudinal straight portion 5155 of
the coil 5150 is preferably larger than the length of the outermost wire of each of the
transverse straight portions 5156 and 5157.

This prevents the magnetic field from being radiated to an excessive distance in the
circumferential direction of the drum 3000 so as not to heat the components other than
the drum 3000, and secures a space for arranging a spring or other structures that may
be provided on the outer circumferential face of the tub 2000.

In this connection, a face on which the wire 5151 may be wound to form the coil
5150 may be a curved face corresponding to the circumferential face of the drum 3000.
In this case, the flux density of the magnetic field toward the drum 3000 can be further
increased.

Further, when the induction module 5000 is operated, it is preferable to rotate the
drum 3000 to uniformly heat the circumferential face of the drum 3000.

Further, the magnetic field generated by the coil 5150 is radiated toward the drum
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3000 having a high permeability, while the magnetic field is also partially emitted in
the opposite direction to the direction toward the drum 3000, to the front and rear
regions thereof and to the left and right sides to the coil 5150.

Therefore, it is necessary to concentrate the magnetic field generated by the coil 5150
only in the direction toward the drum 3000. For this purpose, the induction module
5000 may include a permanent magnet 5130.

Referring to FIG. 3, an embodiment of the permanent magnet and the arrangement of
the permanent magnet will be described.

The permanent magnet 5130 acts as a blocking member to prevent the other
components than the drum 3000 from being heated. The magnetic field generated by
the coil 5150 is concentrated only in the direction toward the drum 3000 to increase the
heating efficiency.

As shown in FIG. 3, the permanent magnet 5130 may be embodied as a bar magnet.
It may be preferable that the permanent magnet 5130 is disposed on the coil 5150 and
is oriented in a perpendicular manner to the longitudinal direction of the coil 5150.
This is intended to cover the inner and outer coils at the same time.

The permanent magnet 5130 may have a plurality of bar magnets of the same size.
The plurality of permanent magnets 5130 may be spaced apart from each other along
the longitudinal direction of the coil 5150.

This is because when a permanent magnet 5130 is placed only at a specific position,
the amount of the magnetic field radiated to the drum 3000 may vary between the parts
of the circumferential face of the drum 3000, thereby making it difficult to uniformly
heat the drum. Therefore, in order to uniformly direct the magnetic field generated in
the coil 5150 in the direction toward the drum 5150, it may be preferable that the
plurality of the permanent magnets 5130 are arranged to be spaced apart from each
other along the circumference of the coil 5150.

Further, when the number of permanent magnets 5130 is fixed, it may be preferable
to concentratively arrange the permanent magnets 5130 in the front and rear portions
of the tub 2000 and on the coil 5150.

Specifically, as shown in FIG. 3b, the coil 5150 may be divided into the coil lon-
gitudinal ends B1 and B2 including the coil front end B1 adjacent to the front region of
the tub 2000 and the coil rear end B2 adjacent to the rear region of tub 2000, and the
coil central region A located between the front end B1 and the rear end B2 and having
an area larger than that of each of the coil front end B1 and the coil rear end B2. The
permanent magnets 5130 may be arranged such that the number of the permanent
magnets 5130 on the coil front end B1 or coil rear end B2 may be equal to or larger
than the number of the permanent magnets 5130 on the coil central region A.

In the coil central region A, the magnetic field is radiated to extend to the left and
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right sides to the coil 5150. In this case, a width dimension of the drum 3000 is much
larger than the transverse dimension of the coil central region A. Thus, it is possible to
uniformly heat the drum 3000 in the transverse direction without arranging a large
number of permanent magnets.

On the other hand, in the coil front end B1 and the coil rear end B2, the magnetic
field is radiated to extend to the left and right sides to the coil 5150. Further, in
the coil front end B1, the field is emitted to the front region of the drum 3000. In the
coil rear end B2, the field is emitted to the rear region of the drum 3000.

Further, in the coil front end B1 and coil rear end B2, the coil density is relatively
small. That is, due to the round shape of the corner portion, the density of the coil must
be reduced at the longitudinal ends thereof. This is because the coil cannot extend the-
oretically linearly at the corner thereof.

Therefore, when the number of permanent magnets is fixed and the permanent
magnets are arranged in the coil front end B1, the coil rear end B2, and the coil central
region A, respectively, the nonuniform heating problem in the longitudinal direction of
the drum 3000. may occur.

Therefore, when the number of permanent magnets 5130 is fixed, it is more desirable
to concentrate the arrangement of the permanent magnets 5130 on the longitudinal
ends B1 and B2 rather than on the central region A of the coil. That is, it is also
possible to uniformly heat the front and rear region of the drum. That is, in the em-
bodiment shown in FIG. 3b, the drum may be heated more uniformly to improve
heating efficiency than in the embodiment shown in FIG. 3a.

In other words, the magnetic flux density of the coil longitudinal ends B1 and B2 is
increased via the concentration of the arrangement of the permanent magnets thereon.
As a result, the drum 30 is uniformly heated in the longitudinal direction thereof.

Specifically, the embodiment shown in FIG. 3b may be more efficient than the em-
bodiment shown in FIG. 3a under the same conditions. Further, when the number of
permanent magnets 5130 is fixed, it may be efficient that the permanent magnet 76 on
the central region A is displaced onto the longitudinal ends B1 and B2. Therefore,
when the total magnetic flux density based on the arrangement of the permanent
magnets is determined, it is desirable that the magnetic flux density on the longitudinal
ends B1 and B2 be greater than the magnetic flux density on the central region A.

The embodiment of the winding pattern of the coil 5150 and the embodiment of the
arrangement of the permanent magnets 5130 as described above are not contradictory
to each other but may be implemented in the combined manner in a single laundry
treating apparatus 1. In this case, the drum 3000 may be more uniformly heated than in
the laundry treating apparatus 1 in which only each of the embodiment of the winding

pattern of the coil 5150 and the embodiment of the arrangement of the permanent
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magnets 5130 as described above is implemented.

Further, when the drum 3000 is rotated in the washing or drying process, vibration is
transmitted to the tub 2000. Thus, the structures mounted on the tub 2000 will also
vibrate together with the drum. In the laundry treating apparatus 1, problems such as
increased noise or deteriorated durability may arise.

Further, when the tub 2000 vibrates, the coil 5150 installed on the tub 2000 may
vibrate, thereby causing the coil 5150 to be removed therefrom or noise to be
generated. Therefore, it is desirable that the coil 5150 be firmly mounted on the tub
2000 so that the above problem may be solved. For this purpose, the coil 5150 is
preferably installed on the tub 2000 using an induction module 5000.

Referring to FIG. 7, the induction module 5000 is described.

The induction module 5000 serves as a fixing member for fixing the coil 5150 to the
outer circumferential face of the tub 2000. The induction module 5000 may include a
base housing 5100 mounted on the outer circumferential face of the tub 2000 to
prevent the coil 5150 from being removed from the tub 2000 even when the tub 2000
vibrates.

FIG. 7 shows a state in which the base housing 5100 is mounted on the tub 2000.
FIG. 6a shows a top face of the base housing 5100. FIG. 6b shows a bottom face of the
base housing 5100.

First, referring to FIG. 6, the base housing 5100 will be described.

As shown in FIG. 62’ and FIG. 6a”, the base housing 5100 has a coil slot 5120 that is
narrower than the diameter of the wire 5151 such that the wire 5151 of the coil 5150 is
press-fitted into the slot and thus is constrained therein. In this connection, the width
dimension of the coil slot 5120 may be set to be 93% to 97% of the wire diameter of
the wire 5151.

When the wire 5151 is press-fitted into and then constrained in the coil slot 5120, the
wire 5151 is fixed inside the coil slot 5120 even when the tub 2000 vibrates, so that the
coil 5150 does not move.

Therefore, the coil 5150 is not removed from the coil slot 5120 and the movement of
the coil itself is suppressed. This may prevent noise which may be otherwise caused
due to the presence of a clearance therebetween.

Further, the coil slot 5120 may be defined by a plurality of fixing ribs 5121
protruding upwards from the base housing 5100. The height of the fixing rib 5121 may
be larger than the diameter of the coil 5150.

The height of the fixing rib 5121 may be larger than the wire diameter of the coil
5150 so that both side faces of the coil 5150 sufficiently contact the inner wall of the
fixing rib 5121. This feature is also related to a melting treatment of the top portion of
the fixing rib 5121 as described below.
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Using the above-described feature, the fixing rib 5121 may separate the adjacent
wires 5151 from each other to prevent electrical short. Thus, it is not necessary to
apply a separate insulating film to the wire 5151. In an alternative, the thickness of the
insulating film can be minimized, thereby reducing the production cost.

Further, the top of the fixing rib 5121 may be constructed such that the wire 5151 is
inserted into the slot and then the top of the rib 5121 is melted to cover the top of the
coil 5150. That is, the top of the fixing rib 5121 may be subjected to the melting
treatment.

In this connection, the height of the fixing rib 5121 is preferably 1 to 1.5 times as
large as the wire diameter of the wire 5151 so as to cover the top of the coil 5150 upon
the melting treatment of the rib.

Specifically, referring to FIG. 6a", After the wire is press-fitted in the slot, the fixing
rib 5121 may be melted while the top face thereof is pressed down. Then, as in FIG. 6
a", a portion of the molten fixing rib 5121 may collapse down to cover the tops of both
wires 5151. In this connection, it is preferable that each fixing rib 5121 between the
adjacent wires 5151 is melted to completely shield the top of the wire 5151 in the coil
slot 5120, or is melted to define a gap narrower than the wire diameter of the wire 5151
on the top of the wire.

In another embodiment, the coil slot 5120 may be melted to cover not both adjacent
wires but only one wire 5151. In this case, each of all of the fixing ribs 5121 may be
melted to cover only an inner wire 5151 among the both adjacent wires 5151 or to
cover only an outer wire 5151 among the both adjacent wires 5151.

In addition to press-fitting the coil 5150 into the coil slot 5120, the melting treatment
of the top portion of the fixing rib 5121 may be carried out. This is intended to
physically block a path along which the wire 5151 may move and to suppress the
movement of the wire 5151 to prevent noise which may be otherwise caused by the
vibration of the tub 2000 and to remove the clearance between the parts such that
durability can be improved.

The coil slot 5120 may be defined by a slot base 5122 on which the coil 5150 is
seated. The fixing rib 5121 extends upwards from the slot base.

The slot base 5122 may extend in a continuous manner as described in FIG. 6a”. The
coil 5150 is pressurized and fixed by the combination of the slot base 5122 and the
fixing rib 5121 which is subjected to the melting treatment.

In another example, the slot base 5122 may be partially open. In this connection, an
opening defined in the slot base 5122 may be referred to as a through-hole 5170.

In the above description, it is provided that the coil 5150 is formed on the top face of
the base housing 5100. However, the present disclosure is not limited thereto. The

fixing rib 5151 may protrude downwards from the base housing 5100 so that the coil
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5150 is disposed on the bottom face of the base housing 5100. In this case, even when
a separate through-hole is not formed in the slot base 5122, the gap defined by the
melting-treated fixing ribs 5121 serves as the through-hole.

FIG. 6b shows the bottom face of the base housing 5100. As shown in the figure, the
bottom face of the base housing 5100 may have a through-hole 5170 defined therein
penetrating the top face thereof. The through-hole 5170 has an open structure through
which the coil 5150 faces the outer circumferential face the tub 2000. Thus, the
through-hole 5170 may be formed along the winding pattern of the wire 5151.

When the wire 5151 extends along a wound shape, it is also possible to increase the
heating efficiency by radiating the magnetic field smoothly from the wire 5151 to the
drum 3000, and to allow air to flow along the opened face, to obtain the advantage that
the overheated coil 5150 may cool rapidly.

Further, as shown in FIG. 6b, a base supporting bar 5160 extend to intersect the
through-hole may be disposed on the bottom face of the base housing 5100. The base
housing 5100 may include the base supporting bar 5160.

The base supporting bar 5160 may extend radially about each of both fixing points
5165 around the central region A of the base housing 5100 so as to enhance the
adhesion between the outer circumferential face of the tub 2000 and the base housing
5100.

When a base fastening portion 5190 disposed on each of both sides of the base
housing 5100 is fixed to a tub fastening portion 2100 disposed on the outer circum-
ferential face of the tub, the outer circumferential face of the tub 2000 is pressed by the
base supporting bar 5160. Thus, the base housing may be more strongly supported than
when an entirety of the bottom face of the base housing 5100 contacts the outer cir-
cumferential face of the tub 2000. (See FIG. 7). Accordingly, even when the tub 2000
vibrates, the base housing 5100 cannot easily move or detach from the outer circum-
ferential face of the tub 2000.

Further, in order to improve the fastening force between the base housing 5100 and
the outer circumferential face of the tub 2000, the base housing 5100 may have a
curved surface corresponding to the outer circumferential face of the tub 2000. Further,
on the top face of the base housing 5100 on which the wire 5151 is wound, the curved
portions of the fixing ribs 5121 may have the same radius of curvature (see FIG. 3) in a
corresponding manner to a feature that the curvature radii of the coil curved portions
5153 as described above are equal to each other.

Further, as shown in FIG. 7, the induction module 5000 may further include a cover
5300 coupled with the base housing 5100 to cover the coil slot 5120.

The cover 5300 is constructed to be coupled to the top face of the base housing 5100,

as shown in FIG. 7. The cover acts to prevent the coil 5150 and permanent magnet



18

WO 2020/032416 PCT/KR2019/008839

[159]

[160]

[161]

[162]

[163]

[164]

[165]

[166]

[167]

[168]

5130 to be removed from the induction module.

Specifically, the bottom face of the cover 5300 may be in close contact with the top
of the coil slot 5120 of the base housing 5100. Accordingly, the movement of the cover
5300 itself may be prevented.

Referring to FIG. 8, the cover 5300 is described in detail.

Referring to FIG. 8a, a plurality of reinforcing ribs 5370 protruding downwards from
the bottom face of the cover 5300 may be provided. The reinforcing ribs 5370 and the
top of the coil slot 5120 may be in close contact with each other.

When the bottom face of the reinforcing rib 5370 is in close contact with the coil slot
5120, more concentrated pressure may be applied to a small area than when the
entirety of the bottom face of the cover 5300 is in close contact with the top of the coil
slot 5120.

As aresult, the cover 5300 may be fixed more firmly to the outer face of the tub
2000. Thus, even when the vibration of the tub 2000 occurs, this does not cause noise
or component deviation due to the clearance.

The reinforcing rib 5370 may include a plurality of reinforcing ribs arranged along
the longitudinal direction of the coil 5150. Further, The reinforcing rib 5370 may
extend in a perpendicular direction to the longitudinal direction of the coil 5150.
Therefore, the reinforcing ribs 5370 may firmly fix the entire coil without pressing the
entire coil.

In this connection, a spacing is required between the cover 5300 and the coil 5150
because it is desirable for air to flow therein for heat dissipation. Therefore, the re-
inforcing rib 5370 fills a portion of the spacing. Therefore, the fixing of the coil may
be achieved at the same time as the air flow space is secured.

Further, the reinforcing rib 5370 is preferably integrally formed with the cover 5300.
Thus, when the cover 5300 is coupled with the base housing 5100, the reinforcing rib
5370 presses the coil 5150. Therefore, separate means or steps for pressing the coil
5150 becomes unnecessary.

Further, the permanent magnet 5130 may be interposed between the base housing
5100 and the cover 5300. The cover 5300 may have a permanent magnet mount 5350
into which the permanent magnet 5130 is inserted. Accordingly, when the permanent
magnet 5130 is fixed to the cover 5300, the permanent magnet may be fixed to a top of
the coil 5150 as the cover 5300 is coupled to the base housing 5100.

The permanent magnets 5130 may be preferably disposed at specific locations on the
top face of the coil 5150 respectively to efficiently concentrate the direction of the
magnetic field into the direction toward the drum 3000. Thus, when the permanent
magnet 5130 moves according to the vibration of the tub 2000, there may be a problem

that not only the noise occurs but also the heating efficiency is lowered.
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Thus, the permanent magnet mount 5350 allows the permanent magnet 5130 to be
fixed in a position at which the permanent magnet 5130 is initially disposed between
the base housing 5100 and the cover 5300. Thus, it is possible to prevent the problem
that the heating efficiency is lowered.

More specifically, the permanent magnet mount 5350 may have a bottom opening
5352 defined therein. The bottom opening may be defined by both side walls
projecting downwards from the bottom face of the cover 5300 and facing away each
other. The bottom face of the permanent magnet 5130 mounted in the permanent
magnet mount 5350 may communicate with one face of the coil 5150 through the
bottom opening 5352.

In this case, the left and right directional movement of the permanent magnet 5130
may be suppressed by the two side walls. Due to the presence of the bottom opening
5352, the permanent magnet 5130 may be closer to the top face of the coil 5150.

As the permanent magnet 5130 is closer to the coil 5150, the magnetic field is guided
towards drum 3000 in a more concentrated manner. As a result, the stable and uniform
heating of the drum 3000 may be realized.

In addition, the permanent magnet mount 5130 includes an inner wall 5354
protruding downward from the bottom face of the cover 5300 at one end of each of the
two side walls. The permanent magnet mount 5130 includes a stopper 5355 to prevent
the permanent magnet 5130 from being removed from the cover 5300. A opening may
be defined between the inner wall 5354 and the stopper 5355. The permanent magnet
5130 may not be separated from the cover 5300 due to the stopper 5355.

The permanent magnet 5130 may be prevented from front-rear movement due to the
inner wall 5354 and the stopper 5355. Thus, the stable and uniform heating of the drum
3000 may be achieved. Further, when the temperature of the permanent magnet 5130 is
increased due to the overheated coil 5150, the heat from the permanent magnet 5130
may be discharged through the opening.

In this connection, the base housing 5100 may further include permanent magnet
pressing means 5357 protruding upwards in the bottom opening 5352 to press the
bottom face of the permanent magnet 5130. The permanent magnet pressing means
5357 may be embodied as a leaf spring or rubber based protrusion.

When the vibration is transmitted to the permanent magnet 5130 according to the
vibration of the tub 2000, the permanent magnet 5130 may generate noise due to the
clearance that may be formed between the underlying coil slot 5120 and the permanent
magnet mount 5350.

Therefore, the permanent magnet pressing means 5357 prevents the problem of
generating the noise by buffering the vibration. Further, the permanent magnet

pressing means 5357 may remove the clearance to prevent the permanent magnet 5130
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and the permanent magnet mount 5350 from being damaged due to the vibration.

Further, in order to improve the clamping force and to stably heat the drum 3000, the
lower end of the permanent magnet mount 5350 may be constructed to be in close
contact with the top of the coil slot 5120.

In this case, since the bottom face of the permanent magnet 5130 may be constructed
closer to the coil 5150 as described above, the drum 3000 may be more uniformly
heated. The bottom face of the permanent magnet 5130 function as the reinforcing rib
5370 to enhance the adhesion between the cover 5300 and the base housing 5100.

Additionally, when the base housing 5100 have a curved surface conforming to the
outer circumferential face of the tub 2000, the cover 5300 may have a curved surface
having the same curvature as that of the outer circumferential face of the tub 2000.

In another embodiment, the permanent magnet mount 5350 may be included in the
base housing 5100.

The base housing 5100 may be formed such that the permanent magnet mount 5350
is disposed on a top face of the fixing rib 5121. In this connection, the permanent
magnet pressing means 5357 may be formed on the bottom face of the cover 5300.

Referring to FIG. 7, a description is given of how the cover 5300 and the base
housing 5100 are coupled to the tub 2000.

In FIG. 7, the fastening configuration between the tub 2000, base housing 5100 and
cover 5300 is disclosed. Referring to FIG. 7, the tub 2000 includes the tub fastening
portion 2100. The base housing 5100 includes the base fastening portion 5190. The
cover 5300 includes a cover fastening portion 5390.

The tub fastening portion 2100 has a tub fastening hole. The base fastening portion
5190 has a base fastening hole. The cover fastening portion 5390 has a cover fastening
hole. All of the fastening holes may have the same length diameter. Thus, a single
screw may pass through the holes to fasten the tub 2000, base housing 5100 and cover
5300 with each other at the same time.

Therefore, it is possible to easily assemble the tub, the base housing and the cover in
the manufacturing process and to reduce the production cost.

In addition, in order to secure the fastening space when the longitudinal ends B1 and
B2 of the coil are adjacent to the front and rear regions of the tub 2000, the tub
fastening portion 2100, the base fastening portion 5190, and the cover fastening
portion 5390 are positioned such that the fastening points are present at both sides to
the coil 5150.

Further, as shown in FIG. 8, the cover 5300 may further include a cover mounting rib
5380 protruding downward at both side edges of the cover. The rib 5380 allows the
cover 5300 to be easily fitted into the base housing 5100 and prevent the left and right

directional movement of the cover 5300.
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Further, as shown in FIG. 7, the cover 5300 may have a fan mount 5360. The fan
mount 5360 may be formed at the center of the cover 5300.

Air may be introduced into the cover 5300, that is, the induction module, through the
fan mount. Since a space is formed between the cover 5300 and the base housing 5100
in the induction module, a flow space of air is formed. Further, a through-hole is
formed in the base housing. Thus, the air may cool the coil 5150 in the internal space
and be discharged outside the induction module through the through-hole of the base
housing.

Herein, the example in which the induction module 5000 is formed on the outer cir-
cumferential face of the tub 2000 has been discussed. However, the present disclosure
is not limited thereto. It is not excluded that the induction module 5000 is formed on
the inner circumferential surface of the tub 2000. In an alternative, the induction
module 5000 may form a portion of the circumferential face of the outer wall of the tub
2000.

In this connection, the induction module 5000 is preferably located as close as
possible to the outer circumferential face of the drum 3000. That is, the magnetic field
generated by the induction module 5000 is significantly reduced as the distance
between the drum and the coil increases.

Referring to FIG. 9, another embodiment of the base housing 5100 will be described
as follows.

Vibrations occur during operation of the laundry treating apparatus. In particular,
vibration occurs in washing and dehydration processes and these vibrations are
transmitted to the tub. Therefore, vibration is transmitted to the coil installed on the
tub. Therefore, it is desirable to prevent the coil from being detached from the
induction module installed in the laundry treating apparatus by vibration. In this em-
bodiment, the structure of the base housing 5100, which can effectively prevent the de-
tachment of the coil, is proposed.

As described above, in order to uniformly heat the drum, the shape of the coil 5150 is
preferably quadrangle and more preferably rectangular or square. Further, the base
housing 5100 accommodating the coil 5150 therein has preferably a shape corre-
sponding to the shape of the coil 5150. That is, the shape of the base housing 5100 is
preferably rectangular.

A method by which the coil 5150 is installed on the base housing 5100 will be
described.

Basically, the wire 5151 is coiled in a rectangular shape on the base housing 5100 to
form the coil 5150. This coiling will be explained as follows.

The base housing 5100 has an inlet 5102 and an outlet 5104. The inlet 5102 is con-
structed near the center of the base housing 5100, while the outlet 5104 is disposed at
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the edge of the base housing 5100. The wire 5151 is drawn into the inlet 5102 of the
base housing 5100 and is sequentially wound in the direction toward the edge. The
wire 5151 is finally drawn out of the base housing 5100 through the outlet 5104 of the
base housing 5100. Finally, the shape of the coil 5150 composed of the turns of the
wire 5151 is approximately rectangular.

Further, as shown in FIG. 6, in order to coil the wire 5151 on the base housing 5100,
the ribs 5121 protruding upwards are arranged on the base housing 5100 at a prede-
termined spacing. The slot 5120 accommodates the wire 5151. The slot may be defined
between the rib 5121 and the neighboring rib.

Once the wire 5151 has been wound, thermal-fusing of the top portion of the rib
5121 may be carried out to prevent the wire 5151 from being detached from the slot
5120. That is, when the top portion of the rib 5121 is melted while being pressed, the
top portion of the rib 5121 collapses to be extended laterally to block all or part of the
open top of the slot 5120. Thus, the molten portion of the rib 5121 prevents the wire
5151 from being detached from the slot 5120.

As described above, the top portion melted by the thermal-fusing of the rib 5121
prevents the wire 5151 from being detached from the slot. Therefore, it is preferable
that the molten amount by the thermal-fusing of the rib 5121 is large in view of
preventing the deviation of the wire 5151.

Referring to FIG. 9, the thermal-fusing will be described.

As described above, the wire 5151 is wound on the quadrangular base housing 5100.
The shape of the coil 5150 defined as the winding of the wire has a rectangular shape.
Further, when winding the wire 5151, it is desirable that the turn of the wire 5151 have
a constant curvature while the spacing between the adjacent wire 5151 and wire 5151
is kept constant.

In the straight section A1 of the base housing 5100, the wire 5151 extends in a
straight line. In a corner section A2 of the base housing 5100, the wire 5151 is bent at
an angle of about 90 degrees.

A principle by which the geometry of the windings of the wire is used to prevent the
detachment of the coil will be described.

The diagonal dimension L2 of the corner section A2 of the base housing 5100 is
greater than the width L1 of the straight section Al. In this connection. substantially
the same number of wires 5151 are wound on between the corner section A2 of the
base housing 5100 and the straight section A1 thereof.

Thus, the spacing W2 between the wire 5151 and the adjacent wire at the corner
section A2 is greater than the spacing W1 between the wire 5151 and the adjacent wire
at the straight section A1l. In this connection, the rib may be positioned in the spacings
W1 and W2 between the neighboring wires 5151.
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Thus, using this geometric characteristics, the thickness of the rib in the corner
section A2 may be larger than that in the straight section Al. Thus, the spacing W1
between the adjacent wires 5151 in the straight section A1 may be kept constant while
the thickness W2 of each of the ribs in the corner section A2 may be large.

Increasing the thickness W2 of each of the ribs in Othe corner section A2 may
increase the amount as molten by the thermal-fusing of the rib in the corner section A2.
Therefore, the detachment of the wire 5151 from the module may be more effectively
prevented.

Referring to FIG. 10, a thermal-fused region will be set forth as follows.

The thermal-fused region of the rib 5121 to effectively prevent the removal of the
coil 5150 from the base housing 5100 will be described.

The base housing 5100 has a rectangular shape. The base housing 5100 is wound by
the wire 5151. In the corner section A2, the wire 5151 is bent around 90 degrees.
Therefore, in the corner section A2, as the wire 5151 is bent, the spacing between the
wire 5151 and the base housing may be larger in the corner section A2. It is therefore
desirable to prevent the detachment of the wire 5151 from the housing in the corner
section A2.

The details of the prevention of the removal of the coil from the housing will be
described below.

The base housing 5100 includes the slot base 5122 from which the rib 5121
protrudes. Further, the base housing 5100 preferably has the through-hole 5170. That
is, the entirety of the base housing 5100 may not define the slot base 5122. In other
words, the portion of the base housing 5100 may define the slot base 5122. Further, it
is preferable that the through hole 5170 is formed at portions of the base housing other
than the slot base 5122.

The slot base 5122 may preferably define a portion of the housing corresponding to a
portion where the permanent magnet 5130 is installed. Further, through the through-
hole 5170, the heat generated from the coil 5150 may flow out.

As described above, the coil may be most easily detached from the housing in the
corner section A2 of the base housing 5100. Therefore, it is particularly desirable to
thermally fuse the rib 5121 in the corner section A2 of the base housing 5100. Further,
in the corner section A2, it is more desirable to perform thermal-fusing of two rows of
the ribs H radially extending from the center to the edge.

More specifically, in the corner section A2, a thermal-fusing line is defined along
which that the thermal fusing means thermally fuses the rib 5121. The thermal-fusing
line transverses the corner section A2. When the rib 5121 is subjected to the thermal-
fusing, the wire may be secured to the base housing 5100.

The thermal-fusing line may extend in a direction outwardly in the corner section A2.
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Preferably, the thermal-fusing line may extend in a direction radially and outwardly in
the corner section A2.

Further, the corner section A2 is defined as a section connecting the transverse
straight portions 5156 and 5157 and the longitudinal straight portion 5155. The corner
section A2 has a start point as an end of one of the transverse straight portion 5156,
and 5157 and the longitudinal straight portion 5155 and has an end point as an end of
the other of the transverse straight portion 5156, and 5157 and the longitudinal straight
portion 5155.

The thermal-fusing line may extend between the start and end points of the corner
section A2. That is, as the base housing 5100 has the geometric shape having the
corner, the coil detachment phenomenon occurs frequently in the corner section A2.
Thus, forming the thermal-fusing line in the corner section A2 may allow the coil to be
prevented from being raised up.

In one example, the permanent magnet 5130 is located on the coil in the corner
section A2 of the base housing 5100. It is more desirable to perform the thermal-fusing
of the rib along the longitudinal direction of the permanent magnet 5130 in the corner
section A2 of the base housing 5100. It is further preferable to thermally-fuse the rib
along the inner space of the permanent magnet mount 5350, that is, the bottom opening
5352. This is because the thermal-fusing in this way can ensure sufficient heat-fused
amount of the rib 5121 due to the large thickness of the rib in the corner section A2.

Further, even when the thermal-fusing is performed in the straight section Al of the
base housing 5100, the thermal-fusing is preferably performed along the longitudinal
direction of the permanent magnet 5130. It is more preferable to perform the thermal-
fusing of the rib along the inner space of the permanent magnet mount 5150.

The thermal-fusing may be performed by inserting the wire into the slot defined by
the fixing ribs, melting the top portion of the rib to cover the top of the coil. For this
reason, the base housing 5100 including the fixing ribs may be formed via plastic
injection molding.

Further, when the wire is inserted into the coil slot, the top of the fixing rib may
protrude above the top of the wire. In this connection, pressing down the heating plate
on the top of the fixing rib causes the molten part of the fixing rib to collapse in a
spread manner to the left and right sides. The molten part may spread laterally to the
left and right to the fixing rib to fix the coil.

Thus, the top part of the fixing rib melts and collapses to cover the top opening of the
coil slot (the opening through which the wire is inserted). The top opening is
completely blocked or partially open. When the opening is partially open, the partial
open portion is much smaller than the wire diameter of the wire, so that the wire may

be prevented from being removed from the opening.
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Further, the direction of collapse of the top portion of the fixing rib may be de-
termined based on the direction of movement of the heating plate. As described above,
when the plate is pressed downward, the melted portion of one fixing rib collapses and
spreads laterally to the right and left. Further, when the hot plate is moved to the left
side while pressing downward the plate, the melted portion of the fixing rib may move
to the left side and cover the top opening of the coil slot.

Further, although the configurations have been described with reference to the em-
bodiments shown in the drawings, the present invention may be embodied in other
forms without departing from the spirit and scope of the present invention. The other

forms may should be regarded as belonging to the scope of the present disclosure.
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Claims

A laundry treating apparatus comprising:

a cabinet;

a drum made of a metal material and disposed into the cabinet, wherein
the drum receives a laundry therein; and

an induction module spaced apart from an outer circumferential face of
the drum by a predetermined spacing, wherein the induction module
has a coil formed by turns of a wire, wherein the induction module in-
ductively heats the drum using a magnetic field generated by applying a
current to the coil,

wherein the induction module includes a rectangular shaped base
housing for accommodates the coil, wherein the base housing has
straight sections and corner sections,

wherein the base housing includes ribs protruding upwards from the
base housing to define a slot for accommodating the coil therein,
wherein a thermal-fusing line for thermally fusing the ribs is defined in
each of the corner sections, wherein the thermal-fusing line extends
across each corner section.

The laundry treating apparatus of claim 1, wherein the thermal-fusing
line extends radially across each corner section.

The laundry treating apparatus of claim 2, wherein the thermal-fusing
line extends between start and end points of each corner section.

The laundry treating apparatus of claim 1, wherein the induction
module includes a permanent magnet disposed on a top face of the coil,
wherein the thermal-fusing line extends in a length direction of the
permanent magnet.

The laundry treating apparatus of claim 4, wherein the thermal-fusing
line extends along an inner space of a permanent magnet mount in
which the permanent magnet is received.

The laundry treating apparatus of claim 1, wherein the base housing
includes:

a slot base on which the coil is seated;

the ribs extending upwards from the slot base, wherein the slot is
defined by the slot base and the ribs.

The laundry treating apparatus of claim 6, wherein a protruding height
of each of the ribs is larger than a thickness of the coil.

The laundry treating apparatus of claim 6, wherein a spacing between



WO 2020/032416

[Claim 9]

[Claim 10]

[Claim 11]

[Claim 12]

27

PCT/KR2019/008839

neighboring ribs is smaller than a diameter of the wire such that the
wire is press-fitted into the spacing.

The laundry treating apparatus of claim 1, wherein a thickness of each
of the ribs in each corner section is greater than a thickness of each of
the ribs in each straight section.

A laundry treating apparatus comprising:

a cabinet;

a drum made of a metal material and disposed into the cabinet, wherein
the drum receive a laundry therein; and

an induction module spaced apart from an outer circumferential face of
the drum by a predetermined spacing, wherein the induction module
has a coil formed by turns of a wire, wherein the induction module in-
ductively heats the drum using a magnetic field generated by applying a
current to the coil,

wherein the induction module includes a rectangular shaped base
housing for accommodates the coil, wherein the base housing has
straight sections and corner sections,

wherein the induction module includes a permanent magnet disposed
on a top face of the coil,

wherein the base housing includes ribs protruding upwards from the
base housing to define a slot for accommodating the coil therein,
wherein a thickness of each of the ribs in each corner section of the
base housing is equal to a spacing between adjacent wires in each
corner section.

The laundry treating apparatus of claim 10, wherein the straight
sections includes:

transverse straight portions including a front straight portion adjacent to
a front of the outer circumferential face of the drum and a rear straight
portion adjacent to a rear of the outer circumferential face of the drum;
and

longitudinal straight portions extending perpendicularly to the
transverse straight portions,

wherein each corner section includes a curved section extending
between each of the transverse straight portions and each of the lon-
gitudinal straight portions.

The laundry treating apparatus of claim 11, wherein a length of an
outermost wire of each longitudinal straight portion is larger than a

length of an outermost wire of each transverse straight portion.
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The laundry treating apparatus of claim 11, wherein an outermost wire
of the front straight portion and an outermost wire of the rear straight
portion are respectively spaced apart from a frontmost portion of the
drum and a rearmost portion of the drum at a predetermined spacing.
The laundry treating apparatus of claim 13, wherein the predetermined
spacing is in a range of 10 to 20 mm.

The laundry treating apparatus of claim 13, wherein the base housing
includes base fastening portion extending outwardly from both sides of
the base housing to fix the base housing to the outer circumferential
face of the drum such that a predetermined spacing is maintained
therebetween.

The laundry treating apparatus of claim 15, wherein each of the base
fastening portions protrudes outwardly from each of both sides of the
base housing, wherein each base fastening portion has a base fastening
hole into which a fastener is inserted.

The laundry treating apparatus of claim 15, wherein the base housing
has a curved shape corresponding to the outer circumferential face of
the drum, wherein the wire is wound along the curved shape of the base
housing.

The laundry treating apparatus of claim 12, wherein the induction
module includes a permanent magnet disposed on a top face of the coil,
wherein the permanent magnet is oriented to be perpendicular to a
length direction of the coil to concentrate direction of the magnetic
field generated by the coil onto a direction toward the drum.

The laundry treating apparatus of claim 18, wherein the permanent
magnet includes a plurality of permanent magnets arranged to be
spaced apart from each other in a length direction of the coil.

The laundry treating apparatus of claim 19, wherein the plurality of
permanent magnets include rod shaped magnets having the same
length,

wherein the coil includes:

longitudinal ends including a front end adjacent to a front of the drum
and a rear end adjacent to a rear of the drum; and

a central portion located between the longitudinal ends, wherein an area
of the central portion is larger than areas of the front and rear ends,
wherein the plurality of permanent magnets are arranged such that a
number of the permanent magnets in the front end or rear end is larger

than or equal to a number of the permanent magnets in the central
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