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Description
TECHNICAL FIELD

[0001] The present invention belongs to the technical
field of clothing treatment devices, and specifically, re-
lates to an electromagnetic heating module and a cloth-
ing treatment device.

BACKGROUND

[0002] Most of the existing clothing treatment devices
having a heating function, such as a washing machine,
realize the purpose of heating washing water by setting
adepression at the bottom of an outer drum and installing
aheating device such as a heating tube in the depression.
However, the heating device is provided inside the outer
drum, which occupies space in the outer drum and affects
the capacity of the washing machine. At the same time,
the heating device is located inside the outer drum and
is in direct contact with the washing water, so the sealing
performance of the heating device is required to be very
high. However, when the heating device is in operation,
it is in a state of high temperature for a long period of
time, which accelerates the aging of the sealing parts to
a certain extent, and is prone to sealing failure, leading
to the situation in which the washing water seeps into the
interior of the heating device or seeps out of the mounting
port of the heating device installed on the outer drum,
which in turn causes a potential safety hazard.

[0003] On the other hand, during the heating process,
the local ambient temperature near the heating device is
relatively high, while the temperature of other locations
inside the washing machine casing is relatively low,
which is likely to produce condensation on the inner wall
of the casing away from the heating device. There are
wires installed on the inner wall of the washing machine
casing, and if itis in a humid environment for a long time,
it is easy to cause the aging of the insulation layer on the
surface of the wires, which may result in the situation of
ignition discharge, which may produce a burnt odor in
the light case, or cause installation hazards in the heavy
case.

[0004] In recent years, the washing machine industry
has been carrying out the development of a washing ma-
chine with a non-porous inner drum, which is different
from the traditional washing machine that holds water in
the outer drum and clothes in the inner drum during the
washing process, and no longer provides a dehydration
hole in the inner drum, so that the inner drum can inde-
pendently hold washing water during the washing proc-
ess. The above method can avoid the situation of storing
water between the inner and outer drums during the
washing process, saving the amount of washing water,
and also largely avoiding the accumulation of dirt be-
tween the inner and outer drums, thus avoiding the dirt
between the inner and outer drums from entering the
inner drum to contaminate the clothes, and realizing a
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clean and hygienic washing. However, since there is no
water between the inner and outer drums during the
washing process, it is impossible to heat the washing
water in the form of a heating tube in the outer drum of
a conventional washing machine.

[0005] In order to solve the above series of problems,
the prior art proposes a program of applying an electro-
magnetic heating module to heat washing water in a
washing machine. However, the electromagnetic heating
module itself has a high temperature when heating, and
if effective heat dissipation cannot be realized, it is easy
to cause the electromagnetic heating module to overheat
and malfunction, affecting the use. At present, one solu-
tion to avoid overheating of the electromagnetic heating
moduleis to set up a fan inside the electromagnetic heat-
ing module to strengthen air flow and improve heat dis-
sipation efficiency. Another solution is to use high-fre-
quency mica wire made of electromagnetic heating coil,
due to high-frequency mica wire high temperature resist-
ance performance is strong, can withstand higher work-
ing temperature, so as to avoid electromagnetic heating
module overheating failure. However, the above two so-
lutions will lead to electromagnetic heating module man-
ufacturing costincreases, not conducive to the promotion
and application.

[0006] In view of this, the present invention is pro-
posed.

SUMMARY

[0007] The technical problem to be solved by the

present invention is to overcome the deficiencies of the
prior art and provide an electromagnetic heating module
and a clothing treatment device.

[0008] In order to solve the above technical problems,
a first object of the present invention is to provide an
electromagnetic heating module having a good heat dis-
sipation effect and not prone to overheating failure, spe-
cifically, the following technical solution is adopted:

An electromagnetic heating module comprising:

a first mounting disk, a coil is provided on an upper
surface of the first mounting disk;

a second mounting disk, provided below the first
mounting disk, a magnet is mounted on a surface of
the second mounting disk opposite to the first mount-
ing disk.

[0009] Further, the first mounting disk and the second
mounting disk both have a circular outer contour, and the
coil is spirally wound on the upper surface of the first
mounting disk to form a number of concentric circles co-
centered with the first mounting disk; the magnet is a bar
magnet, and the bar magnet is disposed along the radial
direction of the second mounting disk and mounted on
the lower surface of the second mounting disk;
Preferably, a plurality of bar magnets are spaced apart
on the circumference of the second mounting disk.
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[0010] Further, the first mounting disk has a circular
outline, the first mounting disk comprising a first outer
ring, and a plurality of coil support parts extending radially
from the inner side of the first outer ring; hollows are
provided between adjacent coil support parts.

[0011] Preferably, afirstfixing disk is provided in a cen-
tral portion of the first mounting disk and an extended
end of the coil support part is connected to the first fixing
disk.

[0012] Further, the coil support part is provided with a
number of fixing grooves spaced apart in its extension
direction, and the coil is provided in the fixing grooves.
[0013] Preferably, the coil support part comprises a
bottom wall of the support part extending in a radial di-
rection, and a side wall of the support part formed by
extending upwardly from both sides of the bottom wall of
the support part, the fixing grooves passing through from
the upper edges of both sides of the side wall of the sup-
port part to the bottom wall of the support part.

[0014] More preferably, one end of the bottom wall,
near the first outer ring, of the support part extends up-
wardly to form an end wall of the support part, said end
wall of the support part being connected to an inner sur-
face of said first outer ring.

[0015] Further, said first mounting disk further compris-
es a reinforcing portion connected to the plurality of coil
support parts.

[0016] Preferably, said reinforcing portion is a ring re-
inforcement that is co-circular with said first outer ring,
and the central portion of the plurality of coil support parts
are connected as one by said reinforcementring rein-
forcement.

[0017] More preferably, said ring reinforcement is
formed by extending downwardly from the lower surface
of said coil support part.

[0018] Further, said second mounting disk has a cir-
cular outline, the second mounting disk comprising a sec-
ond outer ring, and a plurality of magnet mounting por-
tions extending radially from the inner side of said second
outer ring; and hollows are provided between the adja-
cent magnet mounting portions.

[0019] Preferably, a second fixing disk is provided in a
central portion of said second mounting disk and an ex-
tended end of said magnet mounting portion is connected
to said second fixing disk.

[0020] Preferably, said magnet mounting portion com-
prises a bottom wall of the mounting portion extending
in aradial direction, and side walls of the mounting portion
formed by extending downwardly from the edges of said
bottom wall of the mounting portion on both sides, and
said bar magnet is mounted in the space enclosed by
said bottom wall of the mounting portion and the side
walls of the mounting portion on both sides.

[0021] Further, the plurality of magnet mounting por-
tions are provided at least partially overlapping with the
coil support parts in a circumferential direction.

[0022] Preferably, the plurality of magnet mounting
portions and the coil support parts overlap one-to-one in
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the circumferential direction.

[0023] Further, said first mounting disk is provided with
a connection hole and said second mounting disk is pro-
vided with a connection portion; or, said second mounting
disk is provided with a connection hole and said first
mounting disk is provided with a connection portion.
[0024] Said connecting portion is inserted in said con-
necting hole, connecting said first mounting disk with said
second mounting disk.

[0025] Alternatively, said first mounting disk and said
second mounting disk are integrally molded;
Preferably, a certain distance is provided between oppo-
site surfaces of said first mounting disk and the second
mounting disk.

[0026] More preferably, the lower surface of said first
mounting disk is provided with an ring reinforcement
formed by extending downwardly, said ring reinforce-
ment abuts against the upper surface of said second
mounting disk; or said first mounting disk is integrally
connected to said second mounting disk by said ring re-
inforcement.

[0027] Further, a first shielding member provided
above the first mounting disk for preventing the coil from
being dislodged from the first mounting disk, and a sec-
ond shielding member provided below the second mount-
ing disk for preventing the magnet from being dislodged
from the second mounting disk are also included.
[0028] Preferably, said first shielding member is an up-
per baffle covering the upper surface of said first mount-
ing disk and said second shielding member is a lower
baffle covering the lower surface of said second mounting
disk.

[0029] More preferably, said electromagnetic heating
module further comprises a sidewall connecting said up-
per baffle and lower baffle, said upper baffle, lower baffle
and sidewall forming an encapsulation housing encasing
the first mounting disk with the second mounting disk
inside the encapsulation housing.

[0030] The present invention also provides a clothing
treatment device comprising an electromagnetic heating
module as described above;

preferably, the clothing treatment device includes an out-
er drum and an inner drum, said inner drum being pro-
vided within the outer drum, the wall of the inner drum
being made of a metallic material that can generate eddy
currents in an alternating magnetic field.

[0031] Preferably, said electromagnetic heating mod-
ule is provided below the outer drum and connected to
the drum wall of the outer drum.

[0032] More preferably, said electromagnetic heating
module is provided on the wall of the outer drum in a
region near the bottom of the drum of the outer drum.
[0033] A second object of the present invention is to
provide an electromagnetic heating module, in which a
heat dissipation structure is provided on the encapsula-
tion housing to improve the heat dissipation efficiency,
and at the same time, water is prevented from entering
the interior of the encapsulation housing through the heat
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dissipation structure by means of a water-blocking struc-
ture surrounding the heat dissipation structure, so as to
enable the electromagnetic heating module to have a
good heat dissipation and a water-proof performance at
the same time, and, in particular, the following technical
solution is adopted:

An electromagnetic heating module comprising a coil and
an encapsulation housing encasing said coil, said encap-
sulation housing provided with a heat dissipation struc-
ture connecting the inner and outer spaces of the encap-
sulation housing, and a water retaining structure provided
around said heat dissipation structure.

[0034] Further, said encapsulation housing has alower
surface, said heat dissipation structure being a heat dis-
sipation hole provided on said lower surface; said lower
surface being partially raised to form a water retaining
structure surrounding the heat dissipation hole.

[0035] Further, a lower surface disposed around the
periphery of said heat sink is raised downwardly to form
said water retaining structure.

[0036] Further, said water retaining structure is a water
retaining flange formed by projecting downwardly from
the periphery of said lower surface.

[0037] Further, said water retaining flange is provided
at an angle from the periphery of the lower surface to the
inner side of the lower surface.

[0038] Further, said encapsulation housing comprises
a first housing and a second housing, said second hous-
ing comprising a bottom wall, and a side wall surrounding
said bottom wall, said first housing being connected to
said side wall; said heat dissipation holes being provided
through said bottom wall.

[0039] Further, afixing portion is also provided on said
first housing and/or second housing, said fixing portion
being provided with a fixing hole.

[0040] Preferably, said fixing portion is provided pro-
jecting from said side wall.

[0041] Further, a first mounting disk is provided in said
encapsulation housing, said coil being provided on a sur-
face of said first mounting disk that is opposite to a heat
dissipation hole; and

a second mounting disk is provided below said first
mounting disk, and a magnet is mounted on the surface
of said second mounting disk facing the heat dissipation
hole.

[0042] Preferably, said first mounting disk is spaced
apart from the second mounting disk.

[0043] Further, said first mounting disk and said sec-
ond mounting disk both have a circular outer contour;
the first mounting disk includes a plurality of coil support
parts radially extending for securing said coil, and hollows
are provided between the adjacent coil support parts .
[0044] The second mounting disk comprises a plurality
of magnet mounting portions extending in a radial direc-
tion, said magnetis a bar magnet mounted on said mag-
net mounting portions, and hollows are provided between
the adjacent magnet mounting portions.

[0045] Preferably, the plurality of magnet mounting
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portions are provided at least partially overlapping with
the coil support parts in a circumferential direction.
[0046] More preferably, the plurality of magnet mount-
ing portions and the coil support parts overlap one-to-
one in the circumferential direction.

[0047] The present invention also provides a clothing
treatment device comprising an electromagnetic heating
module as described above.

[0048] Preferably, the clothing treatment device in-
cludes an outer drum and an inner drum, said inner drum
being provided within the outer drum, the drum wall of
the inner drum being made of a metallic material that can
generate eddy currents in an alternating magnetic field.
[0049] Preferably, said electromagnetic heating mod-
ule is provided below the outer drum and connected to
the drum wall of the outer drum.

[0050] More preferably, said electromagnetic heating
module is provided on the drum wall of the outer drum in
a region near the bottom of the outer drum.

[0051] A third object of the present invention is to pro-
vide an electromagnetic heating module, which reduces
the leakage of the magnetic field and is conducive to
improving the heating efficiency by providing an inner
magnet that can shield the magnetic inductance inside
the electromagnetic heating module, specifically, the fol-
lowing technical solution is adopted:

An electromagnetic heating module comprising a mount-
ing bracket, and a coil provided on said mounting bracket,
said coil being of a toroidal structure, the inner periphery
of the coil being provided with an inner magnet that
shields the coil from generating magnetic inductance,
and said inner magnet filling the skeletonized area en-
closed by the inner periphery of the coil.

[0052] Further, said inner magnet is a sheet structure
having an outer contour matching said hollowed area.
[0053] Preferably, said inner magnetis mounted within
said hollowed area, the upper surface of the inner magnet
is flush with the upper surface of the coil.

[0054] Further, anisolation frame is provided between
the inner periphery of said coil and the outer periphery
of the inner magnet, said coil being spirally wound around
the outer periphery of said isolation frame, the inner pe-
riphery of the coil is affixed to the outer periphery of the
isolation frame.

[0055] Preferably, the outer periphery of said inner
magnet is provided in apposition with the inner periphery
of the isolation frame.

[0056] Preferably, said mounting bracket comprises a
bottom wall and a side wall, said coil is provided in a
holding groove surrounded by said bottom wall and side
wall, and the outer periphery of said coil is affixed to the
inner side of the side wall of the mounting bracket.
[0057] Further, said isolation frame has a certain
length, said isolation frame is provided with a reinforce-
ment inside, said reinforcement is provided along a di-
rection extending perpendicular to the length of the iso-
lation frame, and is connected to the isolation frame at
both ends.
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[0058] Preferably, said reinforcement separates the in-
ner side of the isolation frame into at least two separate
regions, and said inner magnets comprise at least two
magnet sheets set respectively in said separate regions.
[0059] Preferably, said isolation frame is integrally
molded with the reinforcement.

[0060] Further, both ends of said reinforcements have
extension portions extending towards the bottom wall of
the mounting bracket, and extended ends of the exten-
sion portions are provided withclamping jaws; and a slot
is provided in the bottom wall of said mounting bracket
corresponding to the clamping jaws.

[0061] Preferably, a strip through hole is provided in
the bottom wall of said mounting bracket corresponding
to said reinforcement, and said slots are provided at both
ends of said strip through hole.

[0062] Further, a bottom magnet is also provided be-
tween said coil and the bottom wall of the mounting brack-
et, said bottom magnet being of sheet-like structure laid
on the bottom wall of the mounting bracket; said exten-
sion portion penetrating said bottom magnet so that the
clamping jaws snap to the slot.

[0063] Preferably, an isolation layer is provided be-
tween said coil and the bottom magnet, said isolation
layer is provided with a through hole in the middle of said
layer matching the hollowed area of the coil.

[0064] Preferably, said bottom magnet comprises a
plurality of magnetic steel sheets laid on the bottom wall
of the mounting bracket, two adjacent magnetic steel
sheets having a gap between them, and said extension
portion passing through said gap so that the jaws snap
into the slot.

[0065] More preferably, said bottom wall is provided
with a divider inserted in said gap, the divider having an
avoidance notch in a region corresponding to the position
of the reinforcement.

[0066] Further,the periphery of the coil is provided with
an outer magnet that shields the coil from generating
magnetic inductance.

[0067] Preferably, said mounting bracket is provided
with a mounting groove on the side wall for mounting said
outer magnet.

[0068] More preferably, said sidewall has a certain
thickness, said mounting groove is provided between the
inner and outer periphery of the sidewall, and the opening
of the mounting groove is provided on the upper surface
of the side wall.

[0069] The present invention also provides a clothing
treatment device comprising an inner drum, at least a
portion of said inner drum being made of a metallic ma-
terial capable of generating eddy currents in an alternat-
ing magnetic field, and further comprising an electromag-
netic heating module as described above.

[0070] Further, an outer drum is included, said inner
drum is set inside the outer drum, and said electromag-
netic heating module is set below the outer drum and
connected to the drum wall of the outer drum.

[0071] Preferably, said outer drum is provided with a
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convex rib on the drum wall of said drum, and said elec-
tromagnetic heating module is installed in the area sur-
rounded by said convex rib.

[0072] More preferably, said bottom wall of said mount-
ing bracket is provided with a mounting portion formed
by extending in a peripheral direction toward a side wall
of the mounting bracket, said mounting portion is provid-
ed with a mounting hole; a screw post corresponding to
said mounting hole is provided in the area surrounded
by said convex rib.

[0073] Further, said electromagnetic heating module
has an upper surface facing the drum wall of the outer
drum, said upper surface is a circular curved surface co-
axial with the drum wall of said inner drum.

[0074] Preferably, the extension length of said electro-
magnetic heating module along the circumferential direc-
tion of the outer drum is greater than its extension length
along the radial direction of the outer drum.

[0075] After adopting the above technical solution, the
present invention has the following beneficial effects
compared with the prior art.

[0076] Inthe presentinvention, the magnet on the sec-
ond mounting disk can play the role of shielding the mag-
netic field, preventing the magnetic field from leaking and
improving the heating efficiency. By setting the first
mounting disk and the second mounting disk, and mount-
ing the coil and the magnet on surfaces opposite to each
other, the distance between the two can be increased,
which is conducive to heat dissipation of the coil, and
overheating faults of the electromagnetic heating module
can be avoided. The first mounting disk and the second
mounting disk both have a hollowed structure, which can
increase the contact area between the coil and the air,
and at the same time enhance the air flow inside the
electromagnetic heating module, thereby improving the
heat dissipation efficiency of the electromagnetic heating
module. The ring-shaped reinforcement bar is provided
so that the plurality of coil support parts are connected
as one, improving the overall strength of the first mount-
ing disk. The coil support part on the first mounting disk
and the magnet mounting portion on the second mount-
ing disk overlap in a circumferential direction, so that the
first mounting disk and the skeletonized region of the
second mounting disk overlap, which further enhances
the air flow inside the electromagnetic heating module,
thereby improving the heat dissipation efficiency. The
first mounting disk and the second mounting disk are
spaced apart so that air flow can exist between opposite
surfaces of the two, and the heat dissipation effect is
better.

[0077] In the present invention, the coil is set inside
the encapsulation housing to prevent direct contact with
washing water, and by setting the heat dissipation struc-
ture to connect the inside and outside space of the en-
capsulation housing, air circulation can exist inside the
encapsulation housing, so as to realize effective heat dis-
sipation of the coil. The water-blocking structure is pro-
vided around the heat dissipation structure to prevent
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water from entering the interior of the encapsulation
housing through the heat dissipation structure, which has
a good waterproofing effect and avoids short-circuit fail-
ures caused by contact between the coil and water. The
heat dissipation holes are set in the lower surface of the
encapsulation shell, the risk of water entering from the
heat dissipation holes is small, and the lower surface is
partially raised to form a water-blocking structure, which
is simple in structure and has a good effect of water-
blocking. Located in the lower surface of the periphery
of the heat dissipation hole protrudes to form a water-
blocking structure, the water that may be present on the
lower surface of the encapsulation case is blocked by
the water-blocking structure and will not flow to the heat
dissipation hole to enter the interior of the encapsulation
case. The lower surface of the encapsulation shell is
raised to form a water-blocking rim, and the water that
may exist on the surface of the encapsulation shell can
directly drip along the outer side of the water-blocking
rim and will not flow to the lower surface where the heat
sink is located, and thus will not enter the interior of the
encapsulation shell through the heat sink, so that effec-
tive waterproofing can be realized.

[0078] Inthepresentinvention, aninner magnetshield-
ing magnetic susceptibility lines is provided at the inner
periphery of the coil, which can reduce the radiation of
magnetic susceptibility lines in the hollowed region, so
that the magnetic field generated by the electromagnetic
heating module is concentrated to radiate in a direction
perpendicular to the coil surface, thereby reducing the
leakage of the magnetic field and improving the heating
efficiency. The inner magnet fills the hollow area of the
inner circumference of the coil, which can also play a
homogenizing effect on the magnetic field, so that the
hollow area generates a more uniform magnetic field and
improves the heating effect. The sheet-like inner magnet
fills the hollow area on the inside of the coil, providing a
better shielding of the magnetic field and avoiding over-
concentration of the magnetic field at the edges of the
hollow area. The inner magnet is flush with the upper
surface of the coil, so that the upper surface of the elec-
tromagnetic heating module is overall flat, and easier to
be assembled in the clothing treatment device. The set-
ting of the isolation frame avoids the contact between the
inner magnet and the coil from causing any influence,
and at the same time, it can also play a supporting role
for the coil. The inner and outer periphery of the coil are
attached to the outer periphery of the isolation frame and
the side wall of the mounting bracket respectively, en-
suring the maximization of the coil’s area of application.
The reinforcing rib inside the isolation frame prevents
deformation of the isolation frame and makes its structure
more stable. The isolation frame is fixed to the mounting
bracket by the claws set on the extension portions at both
ends of the reinforcements, which is not easy to fall off
and the overall structure is stable. The bottom magnet is
provided so that the magnetic field generated by the coil
is concentrated to radiate to the surface of one side of
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the coil, which is more concentrated, and the outer mag-
net provided at the outer periphery of the coil can play a
shielding role for the magnetic inductance radiated to the
outer peripheral side of the coil, which further reduces
the leakage of the magnetic field, so that the generated
magnetic field is concentrated to radiate to the heated
device.

[0079] Specific embodiments of the invention are de-
scribed in further detail below in conjunction with the ac-
companying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0080] The accompanying drawings are used as part
of the present invention to provide a further understand-
ing of the invention, and the schematic embodiments of
the invention and their illustrations are used to explain
the invention but do not constitute an undue limitation of
the invention. Obviously, the accompanying drawings in
the following description are only some of the embodi-
ments, and other accompanying drawings may be ob-
tained from these drawings without creative labor for
those of ordinary skill in the art. In the accompanying
drawings:

FIG. 1 is a top view structural schematic diagram of
the electromagnetic heating module in Embodiment
| of the present invention;

FIG. 2 is a schematic view of the A-A cross-section
of FIG. 1 of the present invention;

FIG. 3 is a schematic diagram of the local structure
of the electromagnetic heating module in Embodi-
ment | of the present invention;

FIG. 4 is an enlarged schematic view at B in FIG. 3
of the present invention;

FIG. 5 is a schematic diagram of an elevation view
structure of the electromagnetic heating module in
Embodiment | of the present invention;

FIG. 6 is a schematic diagram of the structure of the
clothing treatment device in Embodiment | of the
present invention;

FIG. 7 is a schematic diagram of the structure of the
electromagnetic heating module in embodiment Il of
the present invention;

FIG. 8 is a schematic diagram of the structure of
another angle of the electromagnetic heating module
in embodiment Il of the present invention;

FIG. 9 is a schematic diagram of the sectional struc-
ture of the electromagnetic heating module in Exam-
ple 2 of the present invention;

FIG. 10 is a schematic diagram of the structure of
the clothing treatment device in embodiment Il of the
present invention;

FIG. 11 is a schematic diagram of the structure of
the electromagnetic heating module in embodiment
11l of the present invention;

FIG. 12 is an exploded view of an electromagnetic
heating module in embodiment llI of the present in-
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vention;

FIG. 13 is a schematic diagram of the structure of
the isolation frame in embodiment Il of the present
invention;

FIG. 14 is a schematic diagram of the structure of
the mounting bracket in embodiment Il of the
present invention;

FIG. 15is a front view of the electromagnetic heating
module in embodiment |l of the present invention;
FIG. 16 is a schematic view of the C-C section of
FIG. 15 of the present invention;

FIG. 17 is an enlarged schematic view at D in FIG.
16 of the present invention;

FIG. 18 is an exploded view of a washing machine
in Example Il of the present invention;

FIG. 19 is a schematic diagram of the bottom of an
outer drum in Embodiment 11l of the present inven-
tion;

FIG. 20 is a schematic diagram of the present inven-
tion with the electromagnetic heating module re-
moved in FIG. 19.

[0081] In the figure: 100, housing; 101, foot; 200, outer
drum; 210, front part of the outer drum; 211, drain port;
220, rear part of the outer drum; 300, shock absorber;
400, electromagnetic heating module; 401, coil; 402,
magnet; 410, first mounting disk; 411, first outer ring;
412, coil support part; 413, first fixing disk; 414, ring re-
inforcement; 415, bottom wall of the support part; 416,
side wall of the support part; 417, fixing groove; 418, end
wall of the support part; 420, second mounting disk; 421,
second outer ring; 422, magnet mounting portion; 423,
second fixing disk; 424, connection portion; 425, bottom
wall of the mounting portion; 426, side wall of the mount-
ing portion; 430, fixing portion; 431, fixing hole; 440, en-
capsulation housing; 441, first housing; 442, second
housing; 443, heat dissipation hole; 444, water retaining
flange; 445, bottom wall; 446, side wall;

500, outer drum; 510, drum wall; 511, convex rib; 512,
screw post; 600, electromagnetic heating module; 601,
coil; 602, bottom magnet; 603, inner magnet; 604, outer
magnet; 610, mounting bracket; 611, bottom wall; 612,
side wall; 613, slot; 614, strip through hole; 615, divider;
616, avoidance notch; 617, mounting groove; 618,
mounting portion; 619, mounting hole; 620, isolation lay-
er; 621, through-hole; 630, isolation frame; 631, rein-
forcement; 632, extension portion; 633, clamping jaws.
[0082] Itistobe noted that these accompanying draw-
ings and textual descriptions are not intended to limit in
any way the scope of the presentinvention as conceived,
but rather to illustrate the concepts of the invention for
those skilled in the art by reference to particular embod-
iments.

DETAILED DESCRIPTION

[0083] Inordertomake the objects, technical solutions
and advantages of the embodiments of the present in-
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vention clearer, the technical solutions in the embodi-
ments will be described clearly and completely in the fol-
lowing in conjunction with the accompanying drawings
in the embodiments of the present invention, and the fol-
lowing embodiments are used to illustrate the present
invention but are not used to limit the scope of the present
invention.

[0084] In the description of the present invention, it is
to be noted that the terms "top", "bottom", "front", "back",
"left", "right", "vertical", "inside", "outside", etc. indicate
an orientation. " and the like indicate orientations or po-
sitional relationships based on those shown in the ac-
companying drawings, and are intended only to facilitate
the description of the present invention and to simplify
the description, and are not intended to indicate or imply
that the device or element referred to must have a par-
ticular orientation, be constructed and operated with a
particular orientation, and therefore are not to be con-
strued as a limitation of the present invention.

[0085] In the description of the present invention, it is
to be noted that, unless otherwise expressly specified
and limited, the terms "mounted", "connected", "connect-
ed" are to be understood in a broad sense, e.g., it may
be a fixed connection, a removable connection, or a con-
nection in one piece; it may be a mechanical connection
or an electrical connection; it may be a direct connection
or an indirect connection through an intermediate medi-
um. Forthose of ordinary skillin the art, the specific mean-
ing of the above terms in the context of the present in-
vention may be understood in specific cases.

Embodiment |

[0086] AsshowninFIGS. 1to 6, this embodiment pro-
vides an electromagnetic heating module 400 and a
clothing treatment device including the electromagnetic
heating module 400.

[0087] As shown in FIGS. 1 to 5, the electromagnetic
heating module 400 of this embodiment comprises:

afirstmounting disk 410, said first mounting disk 410
being provided with a coil 401 on an upper surface
of said first mounting disk 410;

a second mounting disk 420, provided below the first
mounting disk 410, said second mounting disk 420
having a magnet 402 mounted on a surface of said
second mounting disk 420 opposite to the first
mounting disk 410.

[0088] In this embodiment, the coil 401 on the first
mounting disk 410 may generate a high-frequency alter-
nating magnetic field when a high-frequency alternating
currentis energized, and by installing it inside the clothing
treatment device, it may stimulate an eddy current effect
through the generated high-frequency alternating mag-
netic field in the clothing treatment drum or other water-
containing containers made of metalto cause the clothing
treatment drum or the other water-containing containers
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to heat up themselves, thus realizing the heating of the
water in a non-contact condition.

[0089] Both the first mounting disk 410 and the second
mounting disk 420 are made of insulating material and
are not affected by the magnetic field. The magnet 402
on the second mounting disk 420 has the function of
shielding the magnetic field, which can block most of the
downwardly radiating magnetic field, reducing the portion
of the magnetic field generated by the coil 401 that pen-
etrates the second mounting disk 420, so that almost all
of the generated magnetic field is upwardly radiating.
This can make the generated high-frequency alternating
magnetic field more concentrated and improve its heating
efficiency of the clothing treatment drum.

[0090] Mounting the coil 401 and the magnet 402 on
surfaces opposite to each other of the first mounting disk
410 and the second mounting disk 420, respectively, can
increase the distance between the two, which is condu-
cive to heat dissipation of the coil 401 and avoids over-
heating faults of the electromagnetic heating module 400,
which affects use.

[0091] In this embodiment, the first mounting disk 410
and the second mounting disk 420 both have a circular
outer contour, and the coil 401 is helically wound on the
upper surface of the first mounting disk 410 to form a
plurality of concentric circles co-centered with the first
mounting disk 410. The magnet402 is a bar magnet 402,
and the bar magnet 402 is disposed along a radial direc-
tion of the second mounting disk 420 and mounted on a
lower surface of the second mounting disk 420.

[0092] Specifically, the coil 401 is formed by winding
a copper conductor covered with an insulating layer on
its surface, with two adjacent turns of the copper conduc-
tor coiled in contact or left finely spaced apart, with the
outermost turn being close to the outer perimeter of the
first mounting disk 410.

[0093] Preferably, a plurality of bar magnets 402 are
spaced apart in a circumferential direction of the second
mounting disk 420, the plurality of bar magnets 402 being
uniformly distributed in the circumferential direction.
[0094] In the above-described embodiment, the coil
401 helically wound to form a plurality of concentric cir-
cles is conducive to generating a uniform magnetic field,
so that uniform heating of the clothing treatment drum
can be realized. The plurality of bar magnets 402 spaced
apart at the circumference of the second mounting disk
420 can provide a uniform shielding effect under the coil
401, thereby making the magnetic field radiated to the
clothing treatment drum more uniform.

[0095] In a further embodiment of the present embod-
iment, the first mounting disk 410 comprises a first outer
ring 411, and a plurality of coil support parts 412 extend-
ing radially from an inner side of the first outer ring 411.
adjacent coil support parts 412 are provided in a hol-
lowed-out manner between each other.

[0096] In the above-described embodiment, the coil
support part 412 is used to secure the coil 401, and the
skeletonized structure between adjacent coil support
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parts 412 makes the upper and lower surfaces of the
portion of the coil 401 disposed between the two coil sup-
port parts 412 have direct contact with the air, which in-
creases the contact area of the coil 401 with the air, and
improves the heat dissipation efficiency.

[0097] Inthis embodiment, a first fixing disk 413 is pro-
vided in a central portion of the first mounting disk 410,
and an extended end of the coil support part 412 is con-
nected to the first fixing disk 413. By providing the first
fixed disc 413 for supporting the extended end of the coil
support part412, the overall strength of the first mounting
disk 410 is enhanced, and a situation in which the coil
support part 412 is easy to break under an external force
near the center of the first outer ring 411 is avoided.
[0098] Specifically, the first fixing disk 413 is co-circu-
larly disposed with the first outer ring 411, and the diam-
eter of the circumference where the extended end of the
coil support part 412 is located is smaller than the diam-
eter of the first fixing disk 413, i.e., the coil support part
412 extends to the interior of the first fixing disk 413. The
upper surface of the first fixing disk 413 is connected to
the bottom surface of the extended end of the coil support
part 412, which has a larger contact area and a more
solid connection compared to the connection method in
which the end of the coil support part 412 is directly fixed
to the outer circumference of the first fixing disk 413.
[0099] In this embodiment, in order to realize the fixa-
tion of the coil 401, a number of fixing grooves 417 (only
the fixing grooves 417 close to the outer end portion is
shown in the drawings) are provided at intervals on the
coil support part 412 in the extension direction thereof,
and the coil 401 is provided in the fixing grooves 417.
[0100] Preferably, the coil support partcoil support part
412 includes a bottom wall of the support part 415 ex-
tending in a radial direction, and side wall of the support
parts 416 formed by extending upwardly from two side
edges of the bottom wall of the support part 415, and the
fixing grooves 417 pass through from the upper edges
of the side wall of the support parts 416 on both sides to
the bottom wall of the support part 415.

[0101] More preferably, the bottom wall of the support
part 415 extends upwardly near an end of the first outer
ring 411 to form a end wall of the support part 418, the
end wall of the support part 418 being coupled to an inner
surface of the first outer ring 411.

[0102] In the above-described embodiment, the cop-
per conductor forming the coil 401 is wound in a spiral
shape and snaps into the fixing groove 417 when passing
through the coil support part 412, thereby fixing it on the
first mounting disk 410. To ensure the fixing effect on the
coil 401, the fixing groove 417 may be an interference fit
with the copper conductor forming the coil 401, i.e., the
width of the fixing groove 417 in the radial direction is
slightly smaller than the diameter of the copper conduc-
tor, so that the copper conductor may be firmly snapped
into the fixing groove 417, and is not easy to fall off.
[0103] The cross-section of the coil support part 412
perpendicular to the radial direction is U-shaped, and the
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insulation between two adjacent turns of copper conduc-
tors is realized by the insulating layer covered on the
surface, so that there is no need to provide a spacer on
the coil support part 412 to separate the two adjacent
turns of copper conductors, that is, the interior of the coil
support part 412 may be penetrated in an extension di-
rection, and it is only necessary to provide a fixing groove
417 on the side wall 416 of the support part, so that the
structure of the coil support part 412 is simpler.

[0104] The end wall of the support part 418 is provided
at an end portion of the coil support part 412 near the
first outer ring 411 for connecting with the inner surface
of the first outerring 411, using a face contact connection
toincrease the connection area and make the connection
more solid.

[0105] In a further embodiment of the present embod-
iment, the first mounting disk 410 further comprises a
reinforcing portion connected to the plurality of coil sup-
port parts 412.

[0106] Specifically, said reinforcing portion is a rein-
forcementring reinforcement 414 co-centered with the
first outer ring 411, and the central portion of the plurality
of coil support parts 412 is connected as one by the re-
inforcementring reinforcement 414.

[0107] Preferably,thering reinforcement414 is formed
extending downwardly from the lower surface of the coll
support part 412.

[0108] In the above-described embodiment, the provi-
sion of the ring reinforcement 414 connects the plurality
of coil support parts 412 into a single unit, which provides
support for the overhanging central portion of the coil
support part 412, further improving the overall strength
of the first mounting disk 410.

[0109] In this embodiment, the ring reinforcement 414
is co-circularly disposed with the first outer ring 411 be-
tween the first outer ring 411 and the outer periphery of
the first fixing disk 413, so that both ends and the middle
part of the coil support part 412 are supported, and the
structure is more stable. The coil 401 is provided in the
region between the first outer ring 411 and the ring rein-
forcement 414, and excluding the portion mounted on
the coil support part 412, the upper and lower surfaces
of the rest of the portion are exposed to the air, and the
heat dissipation effect is good.

[0110] The structure of the second mounting disk 420
in this embodiment is similar to that of the first mounting
disk 410. Specifically, the second mounting disk 420 in-
cludes a second outer ring 421, and a plurality of magnet
mounting portions 422 extending radially from an inner
side of the second outer ring 421. adjacent magnet
mounting portions 422 are provided in a hollowed man-
ner.

[0111] In the above-described embodiment, the sec-
ond mounting disk 420 is also provided with a hollow
structure, so that the electromagnetic heating module
400 is at least partially hollow, which is more conducive
to air circulation and further improves the heat dissipation
efficiency of the electromagnetic heating module 400.
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[0112] In a preferred embodiment of this embodiment,
the second mounting disk 420 is provided with a second
fixing disk 423 at a central portion of the second mounting
disk 420, and an extended end of the magnet mounting
portion 422 is connected to the second fixing disk 423.
Specifically, the second fixing disk 423 is provided co-
circularly with the second outer ring 421, the magnet
mounting portion 422 extends to the interior of the second
fixing disk 423, and the lower surface of the second fixing
disk 423 is connected to the top surface of the extended
end of the magnet mounting portion 422. The use of face
contact increases the contact area, and the connection
is more solid.

[0113] In this embodiment, the magnet mounting por-
tion 422 includes a bottom wall of the mounting portion
425 that extends in a radial direction, and a side wall of
the mounting portion 426 formed by extending down-
wardly from the edges of both sides of the bottom wall
ofthe mounting portion 425. the bar magnet 402 is mount-
ed in the space enclosed by the bottom wall of the mount-
ing portion 425 and the side wall of the mounting portions
426 on both sides.

[0114] The cross-section of the magnet mounting por-
tion 422 perpendicular to the radial direction is U-shaped,
and the bar-shaped magnet 402 is installed within the
magnet mounting portion 422 so as to be radially distrib-
uted below the coil 401, and the shielding effect on the
magnetic field is good. In order to ensure stable installa-
tion of the bar-shaped magnets 402, the bar-shaped
magnets 402 may be provided in the magnet mounting
portion 422 by means of an interference fit, i.e., the width
of the bar-shaped magnets 402 is slightly larger than the
width of the downward-facing opening of the magnet
mounting portion 422.

[0115] In a further embodiment of the present embod-
iment, the plurality of magnet mounting portions 422 are
provided at least partially overlapping in a circumferential
direction with the coil support part 412.

[0116] Preferably, the plurality of magnet mounting
portions 422 overlap with the coil support part 412 one-
to-one in a circumferential direction.

[0117] The magnet mounting portion 422 and the coil
support part 412 overlap circumferentially, i.e., the first
mounting disk 410 and the hollow area on the second
mounting disk 420 are overlapped set, so as to maximize
the area of the area that is hollow from up and down in
the electromagnetic heating module 400, which is more
effective in enhancing the air circulation, and to provide
better heat dissipation as much as possible.

[0118] In this embodiment, the first mounting disk 410
and the second mounting disk 420 may be provided sep-
arately and assembled as a single unit by a connection
structure. Specifically, the first mounting disk 410 is pro-
vided with a connection hole, and the second mounting
disk 420 is provided with a connection portion 424, and
the connection portion 424 is inserted in said connection
hole, connecting the first mounting disk 410 with the sec-
ond mounting disk 420.
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[0119] Preferably, said connection hole is provided at
the center of the circle of the first fixing disk 413 and the
connection portion 424 is inserted into said connection
hole by projecting upwardly from the center of the circle
of the second fixing disk 423.

[0120] In this embodiment, the setting positions of the
connection hole and the connection portion can also be
interchanged, i.e., the second mounting disk is provided
with the connection hole and the first mounting disk is
provided with the connection portion, and the connection
of the first mounting disk to the second mounting disk
can also be realized.

[0121] In another embodiment of the present embod-
iment, the first mounting disk 410 and the second mount-
ing disk 420 are of a one-piece structure, such as the
first mounting disk 410 and the second mounting disk
420 that are connected as a whole are made by means
of one-piece injection molding.

[0122] In a further embodiment of the present embod-
iment, the first mounting disk 410 and the second mount-
ing disk 420 have a spacing between their opposite sur-
faces. By spacing the first mounting disk 410 and the
second mounting disk 420 with a gap between them that
allows air to flow through, the heat dissipation efficiency
ofthe electromagnetic heating module 400 can be further
improved.

[0123] Inthis embodiment, the lower surface of the first
mounting disk 410 is provided with the ring reinforcement
414 extending downwardly. If the first mounting disk 410
and the second mounting disk 420 are provided sepa-
rately, when the first mounting disk 410 and the second
mounting disk 420 are assembled as a single unit, the
ring reinforcement 414 stops against the upper surface
of the second mounting disk 420, restricts the second
mounting disk 420 from moving, and ensures that there
is a gap for air circulation between the first mounting disk
410 and the second mounting disk 420. When the first
mounting disk 410 is assembled with the second mount-
ing disk 420, the ring reinforcement 414 stops against
the upper surface of the second mounting disk 420, re-
stricting the second mounting disk 420 and ensuring that
thereis a gap for air circulation between the first mounting
disk 410 and the second mounting disk 420.

[0124] If the first mounting disk 410 and the second
mounting disk 420 are made by one-piece injection mold-
ing, the first mounting disk 410 and the second mounting
disk 420 may be integrally connected by the reinforce-
mentring reinforcement 414, and the height of the rein-
forcementring reinforcement 414 is the height of the gap
between the first mounting disk 410 and the second
mounting disk 420.

[0125] In this embodiment, a fixing portion 430 is pro-
vided on the outer periphery of the first mounting disk
410 and/or the second mounting disk 420, and a fixing
hole 431 is provided on the fixing portion 430. The elec-
tromagnetic heating module 400 may be mounted inside
the clothing treatment device, such as on the drum wall
of the outer drum of the washing machine, through the
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fixing hole 431 on the fixing portion 430, so as to stimulate
the inner drum by passing in the high-frequency alternat-
ing current to produce an eddy current effect to thereby
realizing the purpose of heating the washing water.
[0126] In the scheme of this embodiment, the electro-
magnetic heating module 400 includes a first mounting
disk 410 and a second mounting disk 420 for mounting
the coil 401 and the magnet 402, respectively, which are
spaced apart and mount the coil 401 and the magnet 402
on opposite surfaces, so that air can flow under the coil
401, ensuring the heat dissipation effect of the coil 401.
The first mounting disk 410 and the second mounting
disk 420 have a hollow structure, which makes the upper
part of the electromagnetic heating module 400 is hollow
from the upper to lower parts of the region, which further
improves the contact area between the coil 401 and the
air, enhances the air flow effect, makes the electromag-
netic heating module 400 have a high heat dissipation
efficiency, and when applied to a washing machine for
heating the washing water, it is not easy to overheating
faults affecting the use of the washing machine, and im-
proves the user experience. The user experience is im-
proved.

[0127] The clothing treatment device described in this
embodiment includes, but is not limited to, a washing
machine, a washing and drying machine, and the like.
As shown in FIG. 6, the clothing treatment device of the
present embodiment comprises an outer drum 200 and
an inner drum, said inner drum being provided within the
outer drum 200, and the drum wall of the inner drum being
made of a metal material that can generate eddy currents
in an alternating magnetic field.

[0128] Preferably, the inner drum of the clothing treat-
ment device of the present embodiment can hold wash-
ing water independently during washing. Specifically, the
inner drum is not provided with a dehydration hole on the
drumwall, and is sealed during the washing process, and
can hold washing water independently. A drainage hole
is provided on the wall of the inner drum, and the drainage
hole is blocked by the sealing assembly during the wash-
ing process, and when the inner drum reaches a certain
rotational speed, the sealing assembly can open the
drainage hole under the action of centrifugal force to re-
alize the discharge of the washing water. A drain port
211 is provided on the wall of the outer drum 200 in con-
nection with the drainage structure, and the water dis-
charged from the inner drum enters the outer drum 200,
and is then discharged from the clothing treatment device
through the drain port 211 and the drainage structure.
[0129] The drum wall of the inner drum is made of met-
al, and the outer drum 200 is made of a plastic material
that does not excite eddy current effects in the magnetic
field. The outer drum 200 is externally mounted with an
electromagnetic heating module 400. As shown in FIGS.
1 and 6, after the clothing treatment device starts the
heating program, the input voltage, such as 220V of the
household alternating current, is transformed into direct
current through a bridge rectifier, and then transformed
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into a high-frequency alternating currentthrough an IGBT
power tube, which is input into the electromagnetic heat-
ing module 400, and then a high-frequency alternating
magnetic field can be generated by the coil 401. The
electromagnetic induction line of the said high-frequency
alternating magnetic field can penetrate the outer drum
200 and act on the inner drum made of metal, so that the
innerdrum generates eddy currentunderthe electromag-
netic induction, and the eddy current overcomes the in-
ternal resistance of the inner drum to complete the con-
version of electric energy to thermal energy when flowing,
realizing the inner drum to heat up, so as to heat up the
washing water therein.

[0130] During the heating process, the inner drum is
controlled to rotate inside the outer drum 200, so that the
inner drum is heated uniformly, so that the heat is uni-
formly transferred to the washing water contained in the
innerdrum, and the heating effectis better. A temperature
sensor is provided at the bottom of the outer drum 200,
and when the temperature detected by the temperature
sensor reaches a set temperature, that is, when the
washing water reaches a predetermined washing tem-
perature, the heating program stops, and the electromag-
netic heating module 400 stops heating.

[0131] In a preferred embodiment of the present em-
bodiment, the electromagnetic heating module 400 is
provided underneath the outer drum 200 and is connect-
ed to the drum wall of the outer drum 200. An elevation
view of the clothing treatment device of the present em-
bodiment is shown in FIG. 6, wherein the bottom region
of the housing 100 is removed to show the internal struc-
ture of the clothing treatment device. The bottom feet 101
are provided at the corners of the bottom surface of the
housing 100, and the outer drum 200 is supported inside
the housing 100 by the shock absorber 300. A fixing por-
tion 430 is provided at the outer periphery of the electro-
magnetic heating module 400, a fixing hole 431 is pro-
vided in the fixing portion 430, and the electromagnetic
heating module 400 is mounted on the wall of the drum
of the outer drum 200 by means of a screw passing
through the fixing hole 431.

[0132] Since the washing water is located in the inner
drum in the bottom region of the inner drum, i.e., the part
of the inner drum rotated to the bottom is in direct contact
with the washing water, the electromagnetic heating
module 400 is installed below the outer drum 200, which
can focus on heating the bottom region of the inner drum,
thereby realizing the purpose of directly heating the
washing water with higher heating efficiency. It also
avoids the problem that the area of the inner drum being
heated is not in contact with the washing water, and the
temperature rises too quickly, which may easily cause
the electromagnetic heating module 400 to overheat and
fail.

[0133] Inafurtherpreferred embodimentofthe present
embodiment, the electromagnetic heating module 400 is
provided in a region of the wall of the outer drum 200
near the bottom of the drum of the outer drum 200.
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[0134] In this embodiment, the drum wall of the outer
drum 200 includes an front part of the outer drum 210
near the side of the drum opening and an rear part of the
outer drum 220 connected to the bottom of the drum.The
drain port 211 is provided in the outer drum front part
210, and the electromagnetic heating module 400 is in-
stalled in the outer drum rear part 220.The above setup
makes it possible that the electromagnetic heating mod-
ule 400 and the drain port 211 can be provided in the
lowest area on the drum wall of the outer drum 200 and
the electromagnetic heating module 400 and the drain
port 211 can interfere with each other. they do not inter-
fere with each other.

[0135] As shownin FIGS. 1 to 6, in this embodiment,
the electromagnetic heating module 400 is installed with
the side on which the first mounting disk 410 is located
facing the wall of the outer drum 200. When the electro-
magnetic heating module 400 operates, the coil 401 may
generate a high frequency alternating magnetic field to
excite the inner drum to generate an eddy current effect,
which in turn generates heat to heat the washing water.
The magnet 402 on the second mounting disk 420 may
play a shielding role for the generated magnetic field,
thereby preventing the magnetic field from leaking in the
direction of the backward direction of the inner drum, so
that the magnetic field generated by the coil 401 acts on
the inner drum more efficiently and improves the heating
efficiency.

[0136] The clothing treatment device of the present
embodiment realizes the heating function of the washing
water by setting the electromagnetic heating module 400,
which realizes the purpose of heating the washing water
of the clothing treatment device without water between
the inner drum and the outer drum 200. The electromag-
netic heating module 400 is provided below the outer
drum 200, so that the clothing treatment device does not
contact the washing water during its working period,
which reduces the safety hazard brought about by the
coil 401 contacting the washing water, and at the same
time, it can heat the portion of the bottom of the inner
drum that is in contact with the washing water, and the
heating efficiency is higher.

Embodiment Il

[0137] Asshownin FIGS. 7 to 9, this embodiment is a
further limitation of the above embodiment I. Said elec-
tromagnetic heating module 400 further comprises a first
shielding member provided above the first mounting disk
410 for preventing the coil 401 from being dislodged from
the first mounting disk 410, and a second shielding mem-
ber provided below the second mounting disk 420 for
preventing the magnet 402 from being dislodged from
the second mounting disk 420.

[0138] Further, said first shielding member is an upper
baffle covering the upper surface of the first mounting
disk 410, and said second shielding member is a lower
baffle covering the lower surface of the second mounting
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disk 420.

[0139] Inthe above-described scheme, the upper and
lower baffles correspondingly cover the first mounting
disk 410 and the second mounting disk 420, so that the
coil 401 is clamped between the upper baffle and the first
mounting disk 410, and at the same time the magnet 402
is clamped between the second mounting disk 420 and
the lower baffle, which serves as clamping and fixing for
the coil 401 and the magnet 402 to avoid dislodging of
the coil 401 or the magnet 402. The magnet 402 is
clamped between the second mounting disk 420 and the
lower baffle plate.

[0140] In this embodiment, said electromagnetic heat-
ing module 400 further comprises a side wall 446 con-
necting said upper baffle and lower baffle, said upper
baffle, lower baffle and side wall 446 forming an encap-
sulation housing 440 encasing the first mounting disk 410
with the second mounting disk 420 inside the encapsu-
lation housing 440.

[0141] Specifically, the encapsulation housing 440
comprises afirst housing 441 and a second housing 442,
the second housing 442 comprising a bottom wall 445,
and a side wall 446 surrounding the bottom wall 445 in
a circumferential manner. the first housing 441 is in the
form of a plate covering above the first mounting disk
410, forming said upper baffle. The second shell 442 is
provided below the second mounting disk 420 and has
a bottom wall 445 forming said lower baffle. The first
housing 441 is connected to the side walls 446 of the
second housing 442 to enclose the first mounting disk
410 and the second mounting disk 420 internally.
[0142] In the above-described embodiment, the en-
capsulation housing 440 is made of an insulating material
that is not excited by the magnetic field and does not
affect the magnetic field generated by the coil 401. The
setting of the encapsulation housing 440 on the one hand
serves as a fixation for the coil 401 and the magnet 402,
and on the other hand, it also wraps the coil 401 inside,
reducing the risk of short-circuit failure caused by the coil
401 coming into contact with water.

[0143] In a further embodiment of the present embod-
iment, the encapsulation housing 440 is provided with a
heat dissipation structure connecting the inner and outer
spaces of the encapsulation housing 440, and a water-
blocking structure provided around said heat dissipation
structure. Said heat dissipation structure connects the
inner and outer spaces of the encapsulation housing 440,
so that air exchange can exist between the inner and
outer spaces of the encapsulation housing 440, thereby
improving the heat dissipation effect of the coil 401. This
avoids a situation in which the presence of the encapsu-
lation housing 440 makes it difficult for the coil 401 to
dissipate heat, and prevents the electromagnetic heating
module 400 from overheating. The water-blocking struc-
ture is provided around the heat dissipation structure,
which can block water from the outside of the water-
blocking structure, preventing water from entering the
inside of the encapsulation housing 440 through the heat
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dissipation structure, with good waterproofing effect, and
avoiding a situation in which the coil 401 is in contact with
water and causes a short-circuit failure.

[0144] Specifically, said heat dissipation structure is a
heat dissipation hole 443 provided on the lower surface
of the encapsulation housing 400, i.e., the bottom wall
445, the heatdissipation hole 443 being provided through
the bottom wall 445. The bottom wall 445 is partially
raised to form a water-blocking structure surrounding the
heat dissipation holes 443. The heat dissipation holes
443 are preferably provided in a plurality, distributed on
the bottom wall 445, which can further improve the heat
dissipation efficiency.

[0145] Inone embodiment of the present embodiment,
a bottom wall located at the outer periphery of the heat
dissipation holes projects downwardly to form said water-
blocking structure. The downward projection of the outer
periphery of each heat dissipation holes forms a plurality
of independent water-blocking structures, enclosing
each heat sink hole individually, so that if there is any
water dripping onto the surface of the encapsulation
housing, it may flow to the surface of the bottom wall, but
will not flow further into the heat dissipation holes, and
the waterproofing effect is good.

[0146] In another embodiment of this embodiment,
said water-blocking structure is a water retaining flange
444 formed by projecting downwardly from the periphery
of the bottom wall 445.

[0147] In the above program, the bottom wall 445 is
raised to form a water retaining flange 444, when water
drops to the surface of the encapsulation housing 440,
the water flows to the periphery of the encapsulation
housing 440, and then can flow directly downward along
the outer side of the water retaining flange 444 and drop,
and will not flow to the surface of the bottom wall 445
where the heat dissipation holes 443 are located, and
then will not be entered into the inside of the encapsula-
tion housing 440 through the heat dissipation holes 443,
the structure is simple and can realize effective water-
proofing. In the preferred embodiment of this embodi-
ment, the water retaining flange 444 is provided at an
angle from the outer periphery of the lower surface to the
inner side of the lower surface, thereby reducing the area
of the area enclosed by the lower edge of the water re-
taining flange 444, and decreasing the likelihood that
dripping water will splash onto the surface of the bottom
wall 445 from below.

[0148] When the electromagnetic heating module 400
of this embodiment is assembled, the first mounting disk
410 with the coil 401 mounted and the second mounting
disk with the magnet 402 mounted are first secured in-
tegrally to the first housing 441 or secured inside the sec-
ond housing 442, and then the first housing 441 is
snapped together in the upper opening of the second
housing 442, preferably at the connection of the side wall
446 of the first housing 441 and the second housing 442
is sealed.

[0149] In this embodiment, the fixing portion 430 may
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be provided on the first housing 441 and/or the second
housing 442. Specifically, the fixing portion 430 of the
presentembodimentis provided protruding from the side-
wall 446. By setting the fixing portion 430 on the outer
periphery of the encapsulation housing 440, the electro-
magnetic heating module 400 may be installed as close
as possible to the mounting surface, such as as being
installed as close as possible to the drum wall of the outer
drum, and thus closer to the inner drum, thereby realizing
a higher heating efficiency.

[0150] In this embodiment, by providing the encapsu-
lation housing 440 to encase the first mounting disk 410
and the second mounting disk 420 as a whole inside, on
one hand, the coil 401 and the magnet 402 play a role
of auxiliary fixation to prevent the coil 401 and the magnet
402 from falling off from the first mounting disk 410 and
the second mounting disk 420, and on the other hand,
the coil 401 is wrapped in the inside of the encapsulation
housing 440, avoiding a coil 401 contacting with water
causing a short-circuit failure. Heat dissipation holes 443
are provided on the encapsulation housing 440 to realize
air circulation inside and outside the encapsulation hous-
ing 440, thereby improving the heat dissipation effect of
the coil 401 and preventing overheating failure. The en-
capsulation housing 440 is also provided with a water
retaining flange 444, and the water retaining flange 444
is formed by protruding from the outer periphery of the
lower surface of the encapsulation housing 440 to sur-
round the heat dissipation holes 443 provided on the low-
er surface on the inside of the water retaining flange 444,
preventing a situation in which washing water enters into
the inside of the encapsulation housing 440 from the heat
dissipation holes 443 and causes a short-circuit failure
of the coil 401.

[0151] As shown in FIG. 10, the present embodiment
also provides a clothing treatment device including the
above-described electromagnetic heating module 400.
The difference between the clothing treatment device de-
scribed in the present embodiment and the above-de-
scribed embodiment | is that the first mounting disk 410
and the second mounting disk 420 of the electromagnetic
heating module 400 are encapsulated as a whole inside
the encapsulation housing 440, and the electromagnetic
heating module 400 is mounted on the outer drum 200
by means of the fixing portion 430 disposed on the en-
capsulation housing 440, and the other structures are
the same as those of the embodiment one, and will not
be further described.

[0152] Specifically, the electromagnetic heating mod-
ule 400 is installed with the side on which the first housing
441 islocated facing the wall of the outer drum 200. When
the electromagnetic heating module 400 operates, the
coil 401 may generate a high-frequency alternating mag-
netic field to excite the inner drum to generate an eddy
current effect, which in turn generates heat to heat the
washing water. The magnet 402 on the second mounting
disk 420 may play a shielding role for the generated mag-
netic field, thereby preventing the magnetic field from
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leaking in the direction of backwardly facing the inner
drum, so that the magnetic field generated by the coil
401 acts on the inner drum more efficiently, and the heat-
ing efficiency is improved.

[0153] The heat dissipation holes 443 are provided on
the surface of the encapsulation housing 440 opposite
to the drum wall of the outer drum 200, so that even if
water seepage occurs in the outer drum 200, the washing
water is not easy to enter the interior of the encapsulation
housing 440 through the heat dissipation holes 443. The
water retaining flange 444 is raised downward from the
lower surface of the encapsulation housing 440, and the
washing water that drips onto the encapsulation housing
440 flows to the outer periphery, so that it can directly
drip along the outer surface of the water retaining flange
444, and will not flow to the lower surface of the encap-
sulation housing 440 through the water retaining flange
444, thereby preventing the washing water from entering
the inside of the encapsulation housing 440 through the
heat dissipation holes 443, resulting in the short-circuit
failure of the coil 401.

[0154] In the clothing treatment device of this embod-
iment, the electromagnetic heating module 400 is set be-
low the outer drum 200, the clothing treatment device
does not contact with the washing water during operation,
and the encapsulation housing 440 wraps the coil 401,
reducing the safety hazard brought about by the contact
of the coil 401 with the washing water, and at the same
time can heat the portion of the bottom of the inner drum
that is in contact with the washing water, and the heating
efficiency is higher. The lower surface of the encapsula-
tion housing 440 is provided with heat dissipation holes
443 to improve the heat dissipation efficiency, and at the
same time the washing water is prevented from flowing
into the interior of the encapsulation housing 440 from
the heat dissipation holes 443 by means of the water
retaining flange 444, so that the electromagnetic heating
module 400 has good heat dissipation and waterproof
performance at the same time, and ensures the stable
operation of the heating program of the clothing treatment
device.

Embodiment Ill

[0155] As shown in FIGS. 11 to 17, this embodiment
provides an electromagnetic heating module 600 for use
in a clothing treatment device, comprising a mounting
bracket 610, and a coil 601 disposed on the mounting
bracket 610, the coil 601 being a toroidal structure, the
inner periphery of the coil 601 being provided with an
inner magnet 603 shielding the magnetic susceptibility
lines generated by the coil 601, the inner magnet 603
filling the hollow part enclosed by the inner periphery of
the coil 601 region enclosed by the inner circumference
of the coil 601.

[0156] In this embodiment, when a high-frequency al-
ternating current is supplied to the coil 601, the coil 601
can generate a high-frequency alternating magneticfield,
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and when the electromagnetic heating module 600 is in-
stalled in the clothing treatment device, the generated
high-frequency alternating magnetic field can stimulate
an eddy current effect in a clothing treatment drum or
other water container made of metal to cause the clothing
treatment drum or other water container to heat itself, so
as to realize the heating of the water in a non-contact
condition.

[0157] The mounting bracket 610 is made of an insu-
lating material, such as plastic, which is not excited by
the magnetic field and does not affect the magnetic field
generated by the coil 601. The inner magnet 603 is mag-
netic and can have a shielding effect on the magnetic
field, and is provided on the inner peripheral side of the
coil 601, which can reduce the magnetic inductance ra-
diated from the inner periphery of the coil 601 to the skel-
etonized area, i.e., reduce the magnetic inductance ra-
diated on the plane where the coil 601 is located. The
leakage of the magnetic field is reduced by the provision
of the inner magnet 603, thereby improving the heating
efficiency of the electromagnetic heating module 600.
[0158] The inner magnet 603 is provided as a hol-
lowed-out region filled with the inner periphery of the coil
601, which has a stronger shielding effect and can also
play a homogenizing effect on the magnetic field. Com-
pared to the above program, which only provides a ring
of magnets at the edge of the hollowed-out region, the
above program avoids excessive concentration of the
magnetic field at the edge of the hollowed-out region, so
that the entire range of the hollowed-out region can gen-
erate a more uniform magnetic field radiating in the up
and down directions, thereby making the magnetic field
generated by the electromagnetic heating module 600
more uniform, which is conducive to providing a uniform
heating effect.

[0159] In a further embodiment of the present embod-
iment, the inner magnet 603 is a sheet structure having
an outer contour matching said skeletonized region.
[0160] Preferably, the inner magnet 603 is match-
mounted within said hollowed-out region, the upper sur-
face of the inner magnet 603 being flush with the upper
surface of the coil 601.

[0161] Inthe above-described embodiment, the sheet-
like inner magnetic steel 603 fills the hollowed-out area
on the inside of the coil 601, providing better shielding of
the magnetic field. The inner magnet 603 is flush with
the upper surface of the coil 601, so that the upper surface
of the electromagnetic heating module 600 is overall flat
without obvious bumps and depressions, and it is easier
to be assembled in the clothing treatment device.
[0162] In this embodiment, an isolation frame 630 is
also provided between the inner periphery of the coil 601
and the outer periphery of the inner magnet 603, and the
coil 601 is spirally wound around the outer periphery of
the isolation frame 630, and the inner periphery of the
coil 601 is affixed to the outer periphery of the isolation
frame 630.

[0163] Preferably, the outer periphery oftheinner mag-
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net 603 is provided in apposition with the inner periphery
of the isolation frame 630.

[0164] In the above-described embodiment, the coil
601 is formed by winding a copper conductor whose sur-
face is covered by an insulating layer, and the isolation
frame 630 is set up to further avoid the influence of the
inner magnetic steel 603 contacting with the copper con-
ductor forming the coil 601, and at the same time, it can
also play a supportive role for the coil 601 to ensure that
the structure of the coil 601 is stabilized. The inner mag-
net 603 is provided within the range enclosed by the iso-
lation frame 630, and fits with the inner periphery of the
isolation frame 630, facilitating the positioning and fixing
of the inner magnet 603.

[0165] In this embodiment, the mounting bracket 610
includes a bottom wall 611 and a side wall 612, and the
coil 601 is provided in the holding groove surrounded by
the bottom wall 611 and the side wall 612, and it is pre-
ferred that the outer periphery of the coil 601 is adhered
to the inner side of the side wall 612 of the mounting
bracket 610. The inner periphery and outer periphery of
the coil 601 are affixed to the outer periphery of the iso-
lation frame 630 and the side wall 612 of the mounting
bracket 610, respectively, which can maximize the area
of action of the coil 601, thereby further improving the
heating efficiency of the electromagnetic heating module
600.

[0166] In a further embodiment of the present embod-
iment, the isolation frame 630 has a certain length, and
the isolation frame 630 is provided with reinforcements
631 in the interior of the isolation frame 630, and the
reinforcements 631 are provided along the direction of
extension perpendicular to the length of the isolation
frame 630, and are connected to the isolation frame 630
at both ends.

[0167] The isolation frame 630 in this embodiment is
a plastic part, which is not affected by magnetic fields.
The left and right ends of the isolation frame 630 are arc-
shaped, and the front and rear sides have a certain ex-
tension length. In order to avoid the front and rear sides
of the isolation frame 630 from being easily deformed
due to the large extension length, a number of reinforce-
ments 631 are provided between the front and rear sides
for supporting the front and rear sides of the isolation
frame 630, so as to make its structure more stable. The
coil 601 is helically wound around the periphery of the
isolation frame 630 to form a shape similar to a runway.
[0168] In a preferred embodiment of this embodiment,
the reinforcement 631 separates the inner side of the
isolation frame 630 into at least two separate regions,
and the inner magnet 603 comprises at least two magnet
sheets disposed respectively in said separate regions.
[0169] As shown in FIG. 13, in the above-described
scheme, in order to ensure the effect of the reinforce-
ments 631, the height of the reinforcements 631 is not
lower than the height of the isolation frame 630, so that
the upper edge to the lower edge of the isolation frame
630 are all supported by the reinforcements 631, so that
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the area enclosed by the isolation frame 630 is separated
by the reinforcements 631 into a plurality of independent
regions that are not connected to each other. According-
ly, as shown in FIG. 12, the inner magnet 603 comprises
a plurality of magnet sheets disposed respectively in said
independent regions, which specifically include two mag-
net sheets having a circular arc-shaped outer contour
disposed at the left and right ends on one side and two
magnet sheets having an approximately rectangular
shape disposed in the middle.

[0170] In this embodiment, the isolation frame 630 is
integrally molded with the reinforcement 631, which is
simple to manufacture.

[0171] In a further embodiment of this embodiment,
the front and rear ends of the reinforcement 631 have
extension portions 632 extending in the direction of the
bottom wall 611 of the mounting bracket 610, and the
extension ends of the extension portions 632 are provid-
ed with snap clamping jaws 633. A slot 613 is provided
on the bottom wall 611 of the mounting bracket 610 cor-
responding to the location of the clamping jaws 633.
[0172] Fixed by clamping jaw 633 and slot 613, the
isolation frame 630 can be fixed on the mounting bracket
610 and is not easy to fall off, and then the coil 601 and
the inner magnet 603 are assembled, and the overall
structure of the electromagnetic heating module 600 is
more stable.

[0173] Preferably, the bottom wall 611 of the mounting
bracket 610 is provided with strip through hole 614 cor-
responding to the reinforcements 631, and the slots 613
are provided at both ends of the strip through hole 614.
The clamping jaws 633 are inserted into the strip through
hole 614 and snap-fixed with the slots 613, so that the
clamping jaws 633 are visible from below the mounting
bracket 610, and when the electromagnetic heating mod-
ule 600 needs to be disassembled for maintenance, the
clamping jaws 633 can be toggled from below the mount-
ing bracket 610 via the strip through hole 614 to disen-
gage it from the slots 613, thereby removing the isolation
frame 630.

[0174] In a further embodiment of the present embod-
iment, a bottom magnet 602 is also provided between
the coil 601 and the bottom wall 611 of the mounting
bracket 610, and the bottom magnet 602 is a sheet-like
structure laid on the bottom wall 611 of the mounting
bracket 610. The extension portion 632 penetrates the
bottom magnet 602 so that the clamping jaws 633 snap
to the slot 613.

[0175] Preferably, an isolation layer 620 is provided
between the coil 601 and the bottom magnet 602, and
the middle part of the isolation layer 620 has through
holes 621 matching the hollowed out areas of the coil 601.
[0176] In the above-described scheme, the setting of
the bottom magnets 602 plays a shielding effect on the
magneticinductance lines radiating toward the underside
of the coil 601, so that the generated magnetic field con-
centrates on radiating toward the upper side, thereby fur-
ther reducing the leakage of the magnetic field and im-
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proving the heating efficiency. The sheet-like bottom
magnets 602 spread the space below the coil 601, which
strengthens the shielding effect on the magnetic field and
further reduces the magnetic field leaking to the under-
side of the electromagnetic heating module 600. An iso-
lation layer 620 made of an insulating composite material
is provided between the bottom magnets 602 and the
coils 601, and the coils 601 and the bottom magnets 602
are not in direct contact to avoid interference. Through
holes 621 are provided in the middle of the isolation layer
620 without affecting the installation of the isolation frame
630.

[0177] In this embodiment, the bottom magnet 602
comprises a plurality of magnetic steel sheets laid on the
bottom wall 611 of the mounting bracket 610, two adja-
cent magnetic steel sheets having a gap between them,
and the extension portion 632 passes through said gap
so that the clamping jaws 633 snap to the slot 613.
[0178] Preferably, the bottom wall 611 is provided with
adivider 615 inserted in said gap, the divider 615 having
an avoidance notch 616 in a region corresponding to the
position of the reinforcement 631.

[0179] In the above-described embodiment, the bot-
tom magnets 602 are provided as a plurality of independ-
ent magnetic steel sheets, and a gap for the extension
portion 632 to pass through is left between two adjacent
magnetic steel sheets during assembly, so as to elimi-
nate the need for additional holes to be made in the bot-
tom magnets 602 and simplify the manufacturing proc-
ess. The divider 615 on the bottom wall 611 may assist
in the positioning of the bottom magnets 602 during as-
sembly, making assembly easier. Part of the divider 615
is provided with an avoidance notch 616 for the extension
portion 632 to pass through.

[0180] In this embodiment, the bottom magnet 602 in-
cludes six magnetic steel sheets, specifically two mag-
netic steel sheets having a semicircular outline on one
side set at the left and right ends, and four approximate
rectangular magnetic steel sheets set in the middle. Di-
viders 615 are provided five at equal spacing on the bot-
tom wall 611, and the middle three dividers 615 corre-
spond in position to the reinforcements 631 on the iso-
lation frame 630 and are provided with avoidance notch-
es 616.

[0181] In a further embodiment of the present embod-
iment, the outer periphery of the coil 601 is provided with
an outer magnet 604 that shields the magnetic induct-
ance generated by the coil 601. Specifically, a mounting
groove 617 for mounting the outer magnet 604 is provid-
ed on the side wall 612 of the mounting bracket 610, and
the outer magnet 604 is placed in the mounting groove
617.

[0182] Preferably, the sidewall 612 has a certain thick-
ness, the mounting groove 617 is provided between the
inner and outer periphery of the sidewall 612, and the
opening of the mounting groove 617 is provided on the
upper surface of the sidewall 612.

[0183] In the above-described embodiment, the outer



29

magnet 604 provided at the periphery of the coil 601 may
play a shielding role for the magnetic inductance lines
radiating toward the peripheral side of the coil 601, further
reducing the leakage of the magnetic field, and allowing
the generated magnetic field to radiate toward the upper
side of the electromagnetic heating module 600 in a more
concentrated manner.

[0184] In this embodiment, the outer magnet 604 com-
prises a plurality of magnet steel blocks, specifically com-
prising a plurality of small magnet steel blocks encircling
the circular arc outer contours of the left and right ends
of the coil 601, and two bar-shaped magnet steel blocks
set at the front and rear sides of the coil 601. To further
facilitate processing, the two bar-shaped magnetic steel
blocks may also be provided to comprise a plurality of
magnetic steel blocks of shorter length. The mounting
bracket 610 is provided with mounting grooves 617 that
correspond one-to-one with the plurality of magnetic steel
blocks.

[0185] In this embodiment, the terminal (not shown in
the drawings) to which the coil 601 is connected is thread-
ed out of the electromagnetic heating module 600 from
the side wall 612 of the mounting bracket 610, and a wire
outlet hole (not shown in the drawings) is opened at a
corresponding position on the side wall 612, and accord-
ingly, the outer magnet 604 is not mounted at a position
corresponding to the wire outlet hole.

[0186] In a further embodiment of the present embod-
iment, the upper surface of the electromagnetic heating
module 600 is acircular arc surface, and whenitis applied
to the clothing treatment device to heat the clothing treat-
ment drum, it avoids the situation that the distance be-
tween the left and right ends of the electromagnetic heat-
ing module 600 and the middle partand the clothing treat-
mentdrum varies too much, which leads to different heat-
ing efficiencies, and is conducive to the realization of a
more uniform heating effect.

[0187] Boththe bottom magnet 602 and the inner mag-
net 603 are formed by combining a plurality of magnet
sheets so that each magnet sheet can be approximated
as aflat plate structure, and the plurality of flat plate struc-
tures are easier to process and shape compared to man-
ufacturing a whole magnet sheet with a curvature.
[0188] In this embodiment, the bottom wall 611 of the
mounting bracket 610 has a mounting portion 618 formed
by extending in a peripheral direction toward the sidewall
612 of the mounting bracket 610, and the mounting por-
tion 618 is provided with mounting holes 619. The mount-
ing portion 618 extends from the connection between the
arcuate section and the approximately straight section
on the sidewall 612 toward the left and right ends, so that
the whole of the bottom wall 611 is in the shape of an
approximately rectangular shape. The electromagnetic
heating module 600 may be mounted inside the clothing
treatment device, such as on the drum wall of the outer
drum of the washing machine, through the mounting
holes 619 on the mounting portion 618, and thereby re-
alizes the purpose of heating the washing water by stim-
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ulating the inner drum to generate an eddy current effect
through the passage of the high-frequency alternating
current.

[0189] Inthis embodiment, the parts of the electromag-
netic heating module 600 are machined by molds. Spe-
cifically, the mounting bracket 610, the isolation layer
620, and the isolation frame 630 are each integrally in-
jection molded in a different mold.

[0190] The bottom magnet 602 requires two sets of
processing molds for making the magnet steel sheets at
each end and the plurality of magnet steel sheets in the
middle. The inner magnet 603 requires two sets of
processing molds for making the magnet steel pieces at
each end and the two magnet steel pieces in the middle.
The outer magnet 604 also requires two sets of process-
ing molds for making a plurality of small magnetic steel
pieces that surround the leftand right ends, and two strips
of magnetic steel pieces on the front and back sides.
[0191] The coil 601 can also be placed into the corre-
sponding mold after the copper conductor winding is
completed, and then injected into the encapsulation ma-
terial for encapsulation, and after demolding, the annular
one-piece structure in which the coil 601 is completely
encapsulated by the encapsulation material is obtained,
which facilitates the assembly in the later stage on the
one hand, and on the other hand greatly improves the
waterproof performance of the coil 601.

[0192] When assembled, the bottom magnets 602 are
first laid on the bottom wall 611 of the mounting bracket
610, and the outer magnets 604 are placed one by one
into each of the mounting grooves 617. Then the isolation
layer 620 is placed on the bottom magnets 602 and the
isolation frame 630 is installed, after which the coils 601
and the inner magnets 603 are placed on the outer and
inner sides of the isolation frame 630, respectively, which
completes the assembly of the electromagnetic heating
module 600.

[0193] Further, the individual components of the elec-
tromagnetic heating module 600 in this embodiment are
fixed to each other by gluing. Specifically, a silicone ad-
hesive with an operating temperature range of about -50
to 200° C. is used to glue the various components, which
can withstand the high temperature environment during
the operation of the electromagnetic heating module 600,
so as to make the connection between the various com-
ponents in the electromagnetic heating module 600 more
solid.

[0194] The electromagnetic heating module 600 of this
embodiment is provided with magnets that can shield the
magnetic field underneath the coil 601, on the inner pe-
ripheral side, and on the outer peripheral side. The bot-
tom magnet 602, the inner magnet 603, and the outer
magnet 604 cooperate with each other, which can play
a role in effectively preventing leakage of the magnetic
field, so that the magnetic field generated by the coil 601
is centrally radiated to the upper part of the electromag-
netic heating module 600, in order to improve the heating
efficiency. Through the structural design of the electro-
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magnetic heating module 600, the overall structure of the
electromagnetic heating module 600 is made more sta-
ble, and the magnetic field generated is more uniform,
which is conducive to providing a uniform heating effect.
[0195] As shown in FIGS. 11 to 20, this embodiment
also provides a clothing treatment device including the
electromagnetic heating module 600 described above.
[0196] Clothing treatment devices described in this
embodiment include, but are not limited to, washing ma-
chines, washing and drying machines and the like. Spe-
cifically, said clothing treatment device comprises an in-
ner drum (not shown in the drawings), at least a portion
of said inner drum being made of a metallic material that
can generate eddy currents in an alternating magnetic
field.

[0197] In detail, the electromagnetic heating module
600 is provided below the inner drum, the drum wall of
the inner drum is at least partially made of metal material,
and the part of the drum wall made of the metal material
generates heat by eddy current effect under the excita-
tion of the electromagnetic heating module 600, thereby
heating the washing water in the inner drum. Preferably,
all of the drum walls of the inner drum are made of metal
material, so that during the rotation of the inner drum,
each part of the drum wall can be excited and heated by
the electromagnetic heating module 600 when the drum
wall is rotated to a position close to the electromagnetic
heating module 600, so as to realize a higher heating
efficiency.

[0198] In another embodiment of the present embod-
iment, the wall of the inner drum may be made of an
insulating material, while a lifting bar or other additional
module made of a metal material is provided on the wall
of the inner drum, and said lifting bar or other additional
module is heated by the excitation of the electromagnetic
heating module 600, and heats the washing water in the
inner drum.

[0199] The clothing treatment device of the present
embodiment further comprises an outer drum 500, said
inner drum being provided within the outer drum 500.
Preferably, the inner drum of the clothing treatment de-
vice of the present embodiment can independently hold
washing water during washing. Specifically, the inner
drum is not provided with a dehydration hole on the wall
of the drum, and is in a closed state during the washing
process, and can hold washing water independently. A
drainage hole is provided on the wall of the inner drum,
and the drainage hole is blocked by the sealing assembly
during the washing process, and when the inner drum
reaches a certain rotational speed, the sealing assembly
canopen the drainage hole under the action of centrifugal
force to realize the discharge of the washing water. The
outer drum 500 is connected to the drainage structure,
and the water discharged from the inner drum enters the
outer drum 500 and is then discharged from the clothing
treatment device via the drainage structure.

[0200] In this embodiment, the drum wall of the inner
drumis composed of ametal material, and the outer drum
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500 is made of a plastic material that does not excite
eddy current effects in the magnetic field. An electromag-
netic heating module 600 is mounted on the outside of
the outer drum 500, and a high-frequency alternating
magnetic field may be generated by passing a high-fre-
quency alternating current to a coil 601 inside thereof.
The electromagnetic induction line of the said high fre-
quency alternating magnetic field can penetrate the outer
drum 500 and act on the wall of the inner drum made of
metal, so that the wall of the inner drum generates eddy
currents under the effect of electromagnetic induction,
and the eddy currents overcome the internal resistance
of the wall of the inner drum to complete the conversion
of electric energy to thermal energy, so as to realize the
heat generation of the wall of the inner drum, thereby
heating the washing water therein.

[0201] In a further embodiment of the present embod-
iment, the electromagnetic heating module 600 is pro-
vided below the outer drum 500 and connected to the
drum wall 510 of the outer drum 500.

[0202] Preferably, convexribs 511 are provided on the
drum wall 510 of the outer drum 500, and the electro-
magnetic heating module 600 is installed in the area en-
closed by the convex ribs 511. Specifically, the convex
rib 511 encloses a rectangular region at the bottom of
the drum wall 510 of the outer drum 500 for mounting the
electromagnetic heating module 600.

[0203] In the above-described scheme, the electro-
magnetic heating module 600 is provided below the outer
drum 500, so that the clothing treatment device does not
come into direct contact with the washing water during
the working period, which reduces the safety hazard
broughtabout by the contact of the coil 601 with the water.
On the other hand, the electromagnetic heating module
600 can focus on heating the bottom region of the inner
drum, that is, the part where the washing water is con-
centrated, and the heating efficiency is higher.

[0204] The mounting bracket 610 of the electromag-
netic heating module 600 is provided with a mounting
portion 618, and the mounting portion 618 is provided
with mounting holes 619. The screw posts 512 corre-
sponding to the mounting holes 619 on the electromag-
netic heating module 600 are provided in the area sur-
rounded by the convex rib 511, and the screw posts 512
are specifically provided at four top corners of the inner
area of the convex rib 511, and are screwed into the
screw posts 512 through the mounting holes 619, and
the electromagnetic heating module 600 is fixed to the
drum wall 510 of the outer drum 500.

[0205] In a further embodiment of the present embod-
iment, an upper surface of the electromagnetic heating
module 600 is mounted towards the drum wall 510 of the
outer drum 500, said upper surface being a circular arc
surface co-axial with the drum wall of the inner drum.
This can make the distance between each place on the
upper surface of the electromagnetic heating module 600
and the drum wall of the inner drum equal, and thus make
the drum wall of the inner drum uniformly heated.
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[0206] In a preferred embodiment of this embodiment,
the electromagnetic heating module 600 extends along
the circumferential direction of the outer drum 500 for a
length greater than its extension length along the radial
direction of the outer drum 500. The electromagnetic
heating module 600 eliminates the need to occupy a larg-
er area in the radial direction of the outer drum 500 by
extending along the circumferential direction of the outer
drum 500 to increase the heating area.

[0207] In this embodiment, the electromagnetic heat-
ing module 600 is installed at the lowest point of the drum
wall 510 of the outer drum 500 to achieve an optimal
heating effect, and some other structures, such asadrain
port on the outer drum 500, also need to be set at the
lowest point of the drum wall 510. By reducing the exten-
sion length of the electromagnetic heating module 600
along the radial direction of the outer drum 500, it can be
avoided that it occupies too much space at the lowest
part of the drum wall 510 of the outer drum 500, which
affects the setting of the drain port and other structures.
And the electromagnetic heating module 600 extends
circumferentially upwardly of the outer drum 500 to pro-
vide a larger heating area, so that a higher heating effi-
ciency can be achieved.

[0208] The clothing treatment device of the present
embodiment realizes the heating function of the washing
water by setting the electromagnetic heating module 600,
which realizes the purpose of heating the washing water
of the clothing treatment device without water between
the inner drum and the outer drum 500. The electromag-
netic heating module 600 is provided below the outer
drum 500, so that the clothing treatment device does not
come into contact with the washing water during its op-
eration, reducing the safety hazard caused by the coill
601 coming into contact with the washing water, and at
the same time, it can heat the portion of the bottom of
the inner drum that comes into contact with the washing
water, with higher heating efficiency. The electromagnet-
ic heating module 600 has an upwardly facing arcuate
surface so that the upper surface is parallel to the surface
of the drum wall of the inner drum, which can provide a
uniform heating effect. The electromagnetic heating
module 600 extends in the circumferential direction of
the outer drum 500 to provide a larger heating area, and
does not have an excessively long extension length in
the radial direction of the outer drum 500 to avoid occu-
pying too much space at the lowest part of the drum wall
510 of the outer drum 500.

[0209] The above is only a preferred embodiment of
the presentinvention, and is not a formal limitation of the
present invention. Although the present invention has
been disclosed as a preferred embodiment, it is not in-
tended to limit the present invention, and any skilled per-
son familiar with the present patent may, without depart-
ing from the scope of the technical scheme of the present
invention, use the technical content of the above men-
tioned hints to make some changes or modifications for
equivalent changes of equivalent embodiments, but any
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simple modifications and modifications made to the
above embodiments based on the technical substance
of the present invention are still within the scope of the
technical scheme of the present invention. However, any
simple modifications, equivalent changes and modifica-
tions made to the above embodiments based on the tech-
nical substance of the present invention without depart-
ing from the content of the technical scheme of the
present invention are still within the scope of the present
invention.

Claims

1. An electromagnetic heating module, characterized
in that it comprises:

a first mounting disk, a coil is provided on an
upper surface of the first mounting disk;

a second mounting disk, provided below the first
mounting disk, a magnet is mounted on a sur-
face of the second mounting disk opposite to the
first mounting disk.

2. The electromagnetic heating module according to
claim 1, characterized in that the first mounting disk
and the second mounting disk both have a circular
outer contour, and the coil is spirally wound on the
upper surface of the first mounting disk to form a
number of concentric circles co-centered with the
first mounting disk;

the magnet is a bar magnet, and the bar magnet
is set along a radial direction of the second
mounting disk and mounted on a lower surface
of the second mounting disk;

preferably, a plurality of the bar magnets are
spaced apart on a circumference of the second
mounting disk.

3. The electromagnetic heating module according to
claim 1 or 2, characterized in that the first mounting
disk has a circular outer contour, the first mounting
disk comprising a first outer ring, and a plurality of
coil support parts extending radially from an inner
side of the first outer ring; and hollows are provided
between adjacent coil support parts;
preferably, a first fixing disk is provided in a central
portion of the first mounting disk and an extended
end of the coil support part is connected to the first
fixing disk.

4. The electromagnetic heating module according to
claim 3, characterized in that a number of fixing
grooves are provided at intervals along an extension
direction thereof on the coil support part, and the coil
is provided in the fixing grooves;
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preferably, the coil support part comprises a bot-
tom wall of the support part extending in a radial
direction, and a side wall of the support part
formed by extending upwardly from both sides
of the bottom wall of the support part, the fixing
grooves extending from upper edges of both
sides of the side wall of the support part to the
bottom wall of the support part;

more preferably, one end of the bottom wall,
near the first outer ring, of the support part ex-
tends upwardly to form an end wall of the support
part, the end wall of the support part being con-
nected to an inner surface of the first outer ring.

The electromagnetic heating module according to
claim 3 or 4, characterized in that the first mounting
disk further comprises a reinforcing portion connect-
ed to the plurality of coil support parts;

preferably, the reinforcing portion is a ring rein-
forcement that is co-circular with the first outer
ring, and central portions of the plurality of coil
support parts are connected as one by the ring
reinforcement;

more preferably, the ring reinforcement is
formed by extending downwardly from a lower
surface of the coil support part.

The electromagnetic heating module according to
any one of claims 3-5, characterized in that the
second mounting disk has a circular outer contour,
the second mounting disk comprising a second outer
ring, and a plurality of magnet mounting portions ex-
tending radially from an inner side of the second out-
er ring; and hollows are provided between the adja-
cent magnet mounting portions;

preferably, a second fixing disk is provided in a
central portion of the second mounting disk and
an extended end of the magnet mounting portion
is connected to the second fixing disk;
preferably, the magnet mounting portion com-
prises a bottom wall of the mounting portion ex-
tending in a radial direction, and side walls of
the mounting portion formed by extending down-
wardly from edges of the bottom wall of the
mounting portion on both sides, and the bar
magnet is mounted in a space enclosed by the
bottom wall of the mounting portion and the side
walls of the mounting portion on both sides.

The electromagnetic heating module according to
claim 6, characterized in that the plurality of magnet
mounting portions are provided at least partially
overlapping with the coil support parts in a circum-
ferential direction;

preferably, the plurality of magnet mounting portions
and the coil support parts overlap one-to-one in the

10

15

20

25

30

35

40

45

55

19

circumferential direction.

An electromagnetic heating module according to any
one of claims 1-7, characterized in that the first
mounting disk is provided with a connection hole and
the second mounting disk is provided with a connec-
tion portion; or, the second mounting disk is provided
with the connection hole and the first mounting disk
is provided with the connection portion;

the connecting portionisinserted in the connect-
ing hole, connecting the first mounting disk with
the second mounting disk;

alternatively, the first mounting disk and the sec-
ond mounting disk are integrally molded;
preferably, a certain distance is provided be-
tween opposite surfaces of the first mounting
disk and the second mounting disk;

more preferably, a lower surface of the first
mounting disk is provided with a ring reinforce-
ment formed by extending downwardly, the ring
reinforcement abuts against an upper surface
of the second mounting disk; or the first mount-
ing disk is integrally connected to the second
mounting disk by the ring reinforcement.

The electromagnetic heating module according to
any one of claims 1-8, characterized in that further
comprises a first shielding member provided above
the first mounting disk for preventing the coil from
detaching from the first mounting disk, and a second
shielding member provided below the second
mounting disk for preventing the magnet from de-
taching from the second mounting disk;

preferably, the first shielding member is an up-
per baffle covering an upper surface of the first
mounting disk and the second shielding member
is a lower baffle covering a lower surface of the
second mounting disk;

more preferably, the electromagnetic heating
module further comprises a side wall connecting
the upper baffle and the lower baffle, the upper
baffle, lower baffle and side wall forming an en-
capsulation housing encasing the first mounting
disk with the second mounting disk inside the
encapsulation housing.

10. A clothing treatment device, characterized in that

comprising the electromagnetic heating module as
claimed in any one of claims 1-9;

preferably, the clothing treatment device in-
cludes an outer drum and an inner drum, the
inner drum being provided within the outer drum,
a drum wall of the inner drum being made of a
metallic material that can generate eddy cur-
rents in an alternating magnetic field;



1.

12.

13.

14.

15.

16.

17.

37

preferably, the electromagnetic heating module
is provided below the outer drum and connected
to the drum wall of the outer drum;

more preferably, the electromagnetic heating
module is provided in a region of the drum wall
of the outer drum near a bottom of the outer
drum.

An electromagnetic heating module comprising an
encapsulation housing and a coil provided inside the
encapsulation housing, characterized in that the
encapsulation housing is provided with a heat dissi-
pation structure communicating an inner space and
an outer space of the encapsulation housing, and a
water retaining structure provided around the heat
dissipation structure.

The electromagnetic heating module according to
claim 11, characterized in that the encapsulation
housing has a lower surface, the heat dissipation
structure being a heat dissipation hole provided on
the lower surface; the lower surface being partially
raised to form the water retaining structure surround-
ing the heat dissipation hole.

The electromagnetic heating module according to
claim 12, characterized in that the lower surface
located at a periphery of the heat dissipation hole
bulges downwardly to form the water retaining struc-
ture.

The electromagnetic heating module for a clothing
treatment device according to claim 12, character-
ized in that the water retaining structure is a water
retaining flange formed by projecting downwardly
from a periphery of the lower surface.

The electromagnetic heating module according to
claim 14, characterized in that the water retaining
flange is provided at an angle from the periphery of
the lower surface to an inner side of the lower sur-
face.

The electromagnetic heating module according to
any one of claims 12-15, characterized in that the
encapsulation housing comprises a first housing and
a second housing, the second housing comprising
abottomwall, and a side wall surrounding the bottom
wall, the first housing being connected to the side
wall; and the heat dissipation hole being provided
through the bottom wall.

The electromagnetic heating module for a clothing
treatment device according to claim 16, character-
ized in that a fixing portion is provided on the first
housing and/or the second housing, the fixing portion
is provided with a fixing hole;

preferably, the fixing portion is provided projecting

10

15

20

25

30

35

40

45

50

55

20

EP 4 317 573 A1

18.

19.

38
from the side wall.

The electromagnetic heating module according to
any one of claims 12-17, characterized in that a
first mounting disk is provided in the encapsulation
housing, and the coil is provided on a surface of the
first mounting disk that is opposite to the heat dissi-
pation hole; and

a second mounting disk is provided below the
first mounting disk, and a magnet is mounted on
a surface of the second mounting disk facing the
heat dissipation hole;

preferably, the first mounting disk is spaced
apart from the second mounting disk.

The electromagnetic heating module according to
claim 18, characterized in that the first mounting
disk and the second mounting disk both have a cir-
cular outer contour;

the first mounting disk includes a plurality of coil
support parts radially extending for securing the
coil, and hollows are provided between the ad-
jacent coil support parts;

the second mounting disk comprises a plurality
of magnet mounting portions extending in a ra-
dial direction, the magnetis a bar magnetmount-
ed on the magnet mounting portions, and hol-
lows are provided between the adjacent magnet
mounting portions;

preferably, the plurality of magnet mounting por-
tions are provided at least partially overlapping
with the coil support parts in a circumferential
direction;

more preferably, the plurality of magnet mount-
ing portions and the coil support parts overlap
one-to-one in the circumferential direction.

20. A clothing treatment device characterized in that

comprising the electromagnetic heating module as
claimed in any one of claims 11-19;

preferably, the clothing treatment device in-
cludes an outer drum and an inner drum, the
inner drum being provided within the outer drum,
a drum wall of the inner drum is made of a me-
tallic material that can generate eddy currents
in an alternating magnetic field;

preferably, the electromagnetic heating module
is provided below the outer drum and connected
to the drum wall of the outer drum;

more preferably, the electromagnetic heating
module is provided on the drum wall of the outer
drum in a region near the bottom of the outer
drum.

21. An electromagnetic heating module comprising a
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mounting bracket, and a coil set on the mounting
bracket, characterized in that the coil is of a toroidal
structure, an inner periphery of the coil is provided
with an inner magnet shielding a magnetic induct-
ance generated by the coil, and the inner magnet
fills a hollowed area enclosed by the inner periphery
of the coil.

The electromagnetic heating module according to
claim 21, characterized in that the inner magnet is
a sheet structure having an outer contour matching
the hollowed area;

preferably, the inner magnet is mounted within the
hollowed area, an upper surface of the inner magnet
is flush with an upper surface of the coil.

The electromagnetic heating module according to
claim 22, characterized in that an isolation frame
is provided between an inner periphery of the coil
and an outer periphery of the inner magnet, the coil
is wound helically around an outer periphery of the
isolation frame, the inner periphery of the coil is af-
fixed to the outer periphery of the isolation frame;

preferably, the outer periphery of the inner mag-
net is provided in apposition with an inner pe-
riphery of the isolation frame;

preferably, the mounting bracket comprises a
bottom wall and a side wall, the coil is provided
in a holding groove surrounded by the bottom
wall and the side wall, and an outer periphery of
the coil is affixed to an inner side of the side wall
of the mounting bracket.

The electromagnetic heating module according to
claim 23, characterized in that the isolation frame
has a certain length, the isolation frame is provided
with areinforcementinside, the reinforcementis pro-
vided along a direction extending perpendicular to a
length of the isolation frame, and is connected to the
isolation frame at both ends;

preferably, the reinforcement separates aninner
side of the isolation frame into at least two sep-
arate regions, and the inner magnet comprise
at least two magnet sheets set respectively in
the separate regions;

preferably, the isolation frame is integrally mold-
ed with the reinforcement.

The electromagnetic heating module according to
claim 24, characterized in that the ends of the re-
inforcement have extension portions extending to-
wards a bottom wall of the mounting bracket, and
extended ends of the extension portions are provid-
ed with clamping jaws; and a slot is provided on the
bottom wall of the mounting bracket corresponding
to the clamping jaws;
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preferably, a strip through hole is provided in the bot-
tom wall of the mounting bracket corresponding to
the reinforcement, and the slot is provided at both
ends of the strip through hole.

The electromagnetic heating module according to
claim 25, characterized in that a bottom magnet is
provided between the coil and the bottom wall of the
mounting bracket, the bottom magnet is a sheet-like
structure laid on the bottom wall of the mounting
bracket; and the extension portion penetrates the
bottom magnet so that the clamping jaws snap into
the slot;

preferably, an isolation layer is provided be-
tween the coil and the bottom magnet, the iso-
lation layer is provided with a through hole in a
middle of the layer matching the hollowed area
of the coil;

preferably, the bottom magnet comprises a plu-
rality of magnetic steel sheets laid on the bottom
wall of the mounting bracket, two adjacent mag-
netic steel sheets having a gap between them,
and the extension portion passing through the
gap so that the clamping jaws snap into the slot;
more preferably, the bottom wallis provided with
a divider inserted in the gap, the divider is pro-
vided with an avoidance notch in a region cor-
responding to the reinforcement.

The electromagnetic heating module according to
any one of claims 21-26, characterized in that a
periphery of the coil is provided with an outer magnet
that shields the coil from generating magnetic induct-
ance;

preferably, the mounting bracket is provided
with a mounting groove on the side wall for
mounting the outer magnet;

more preferably, the side wall has a certain thick-
ness, the mounting groove is provided between
an inner and an outer periphery of the side wall,
and an opening of the mounting groove is pro-
vided on an upper surface of the side wall.

A clothing treatment device characterized in that
comprising an inner drum, at least a portion of the
inner drum being made of a metallic material capable
of generating eddy currents in an alternating mag-
netic field, and further comprising the electromag-
netic heating module as claimed in any one of claims
21-27.

The clothing treatment device according to claim 28,
characterized in that further comprises an outer
drum, the inner drum is set inside the outer drum,
and the electromagnetic heating module is set below
the outer drum and connected to a drum wall of the
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outer drum;

preferably, the outer drum is provided with a con-
vex rib on the drum wall of the drum, and the
electromagnetic heating module is installed in
an area surrounded by the convex rib;

more preferably, the bottom wall of the mounting
bracket is provided with a mounting portion
formed by extending in a peripheral direction to-
ward a side wall of the mounting bracket, the
mounting portion is provided with a mounting
hole; a screw post corresponding to the mount-
ing hole is provided in the area surrounded by
the convex rib.

30. The clothing treatment device according to claim 29,
characterized in that the electromagnetic heating
module has an upper surface facing the drum wall
of the outer drum, the upper surface is a circular
curved surface co-axial with the drum wall of the in-
ner drum;
preferably, an extension length of the electromag-
netic heating module along a circumferential direc-
tion of the outer drum is greater than its extension
length along a radial direction of the outer drum.
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