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(54) HEATING DEVICE FOR GARMENT CARE DEVICE

(57) The present invention relates to a device in-
stalled in a water storage tank in a garment care device
so as to heat water. The heating device comprises: a
heating plate forming a heating surface on the outer
surface in the form of a plate; a heat-generating electrode
layer formed on the inner surface of the heating plate
while providing a pair of first electrode pads; a pair of first
lead electrodes connected to the first electrode pads to
supply power to the heat-generating electrode layer; a

housing accommodating the heating plate so that the
heating surface is exposed; and a bracket coupled to the
side of the housing and fixing the other end of each of the
first lead electrodes while exposing the end to the out-
side. The heat-generating electrode layer comprises
electrode lines in a series or parallel structure and is
configured so that a gap (P) equal to at least one third
of a width (W) is provided between neighboring electrode
lines.
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Description

[Technical Field]

[0001] The present invention relates to a heating de-
vice for a garment care device, and more particularly, to a
heating device applied to a garment care device such as
a washing machine or a refresher so as to instantly heat
water.

[Background Art]

[0002] In general, a garment care device includes a
washing machine, a dryer, a refresher, and the like. The
washing machine may be largely divided into a pulsator
washing machine for performing washing by a water flow
generated as a pulsator having a plate shape rotates, and
a drum washing machine for performing washing by
using a height difference and a frictional force between
laundry and washing water supplied into a drum as the
drum that is laid down rotates.
[0003] Among these, when compared to the pulsator
washing machine, the drum washing machine has ad-
vantages that the laundry is less tangled and washing
water and detergent are less required during a washing
operation, so that a demand for the drum washing ma-
chine is rapidly increasing. The drum washing machine
may have a water storage tank (tub) installed in an inner
space of a cabinet that forms an exterior of the drum
washing machine, and a washing tank (drum) may be
rotatably installed in the tub.
[0004] Meanwhile, a drum washing machine in which a
heater for heating washing water to turn the washing
water into hot water is installed on a bottom surface of
a water storage tank so that the hot water may be gen-
erated in the washing machine itself is also being re-
leased. Therefore, even when cold water is introduced
into the water storage tank, the heater may operate to
heat the cold water to a temperature that is appropriate
for washing, so that there is no need to connect the drum
washing machine to a separate water faucet for supply-
ing hot water.
[0005] Referring to FIG. 1, a drum washing machine
may include: a cabinet 1 forming an accommodation
space therein; a water storage tank 2 (tub) installed in
the cabinet 1; a washing tank 3 (drum) rotatably arranged
in the water storage tank 2; a heating device 4 (heater)
installed between the water storage tank 2 and the wash-
ing tank 3; and a driving motor 5 for rotating the washing
tank 3. In addition, the drum washing machine may
include: a water supply port and a detergent supply port,
which are provided in an upper portion of the cabinet 1;
and a drain port provided in a lower portion of the cabinet
1.
[0006] The heating device 4 may be configured as a
sheath heater applied to a conventional drum washing
machine so as to boil water or generate steam for boiling
washing, steam washing, or sterilization.

[0007] Referring to FIG. 2, the heating device 4 may
include: a heat-generating unit 11 for generating heat; a
bracket 12 for fixing one end of the heat-generating unit
11, and installing the heating device 4 in the water storage
tank 2 of the drum washing machine; and an electrode
terminal 13 penetrating through the bracket 12 so as to be
connected to an end portion of the heat-generating unit
11 to supply electricity. A heating wire (not shown) having
a coil shape may be provided in the heat-generating unit
11, and the heating wire may be connected to the elec-
trode terminal 13 by a medium of a temperature fuse (not
shown) for preventing overheating.
[0008] The washing machine having the above config-
uration may be operated such that cold water is supplied
into the water storage tank 2 to fill the water storage tank
2, and the heating device 4 is driven to heat the cold water
after the water storage tank 2 is filled with the cold water
with an amount that allows washing. Then, after the cold
water is heated to a predetermined temperature, the
washing machine may be driven to perform the washing.
[0009] Meanwhile, tap water (water supply) supplied
into the water storage tank may include a lime component
(water with such a component is referred to as "hard
water"), and the lime component included in the tap water
may be attached to a high-temperature heater surface so
as to form a lime layer due to heat generated when a
heater boils the water. The lime layer generated from the
hard water may block direct contact between the heat-
generating unit and the water so as to overheat the heat-
generating unit, so that the heat-generating unit may be
damaged, or a lifespan of the heater may be shortened.
[0010] In addition, a conventional heater applied to the
drum washing machine may be driven after the water
storage tank is completely filled with the water, that is,
after supply of washing water is completed. Therefore, a
long time may be required from a time at which the supply
of the washing water starts to a time at which a washing
operation is performed after the water is heated.

[Disclosure]

[Technical Problem]

[0011] The present invention has been proposed to
solve the problems described above, and an object of
the present invention is to provide a heating device for a
garment care device, capable of solve problems of mal-
functioning and a shortened lifespan caused by a lime
layer formed under a hard water condition.
[0012] In addition, an object of the present invention is
to provide a heating device for a garment care device,
capable of shortening a time from a time at which supply
of washing water starts to a time at which washing is
performed after the washing water is heated.
[0013] In addition, an object of the present invention is
to provide a heating device for a garment care device,
capable of improving accuracy of detection of a water
level for water supplied into a water supply tank.
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[Technical Solution]

[0014] To achieve the objects described above, ac-
cording to the present embodiment, a heating device
for a garment care device, which is a device installed
in a water storage tank in the garment care device so as to
heat water, includes: a heating plate, which is a plate
having a predetermined thickness, and forms a heating
surface on an outer surface of the heating plate; a heat-
generating electrode layer formed on an inner surface of
the heating plate while providing a pair of first electrode
pads; a pair of first lead electrodes, each having one end
portion connected to the first electrode pad so as to
supply power to the heat-generating electrode layer; a
housing for accommodating and protecting the heating
plate so that the heating surface is exposed; and a
bracket coupled to a side portion of the housing so as
to fixedly expose an opposite end portion of the first lead
electrode to an outside, wherein the heat-generating
electrode layer includes electrode lines in a series or
parallel structure, in which a gap (P) that is greater than
or equal to 1/3 of a width (W) is ensured between the
electrode lines adjacent to each other.
[0015] In addition, the heating device may further in-
clude: a water level detection sensor installed in the
housing so as to detect a water level in the water storage
tank, and the water level detection sensor may be driven
when immersed in the water filling the water storage tank
so as to heat the water.
[0016] In addition, the housing may form a water chan-
nel having a concave shape along a top surface edge of
the housing, and the water level detection sensor may be
installed in the water channel so as to detect the water
level of the water introduced into the water channel.
[0017] In addition, the water channel may be config-
ured such that a blocking wall is formed at an outer end
portion of the water channel so as to isolate the water
channel from an outer region, and the water is introduced
into or discharged from the water channel through a
through-hole formed in the blocking wall.
[0018] In addition, the heating device may further in-
clude: a resistance electrode layer formed on the inner
surface of the heating plate in a region that does not
overlap the heat-generating electrode layer while provid-
ing a pair of second electrode pads; and a pair of second
lead electrodes, each having one end portion connected
to the second electrode pad so as to supply power to the
resistance electrode layer.
[0019] In addition, the heating surface may be formed
by bending a central region of the heating plate so that the
bent central region is concave inward.
[0020] In addition, the heating surface may have an
inclined structure with different bending depths.

[Advantageous Effects]

[0021] According to the present invention, a width and
a gap of a heat-generating electrode layer may be ad-

justed, so that problems of malfunctioning, damage, and
a shortened lifespan caused by a lime layer can be
reduced.
[0022] In addition, according to the present invention, a
water level of washing water may be detected so as to
heat the washing water from a time point at which filled of
the washing water is performed to a predetermined ex-
tent, so that a time required for an entire washing opera-
tion can be shortened.
[0023] In addition, according to the present invention,
influence of waves generated during a process of supply-
ing washing water into a water storage tank may be
blocked, so that accuracy of detection of a water level
can be greatly improved.

[Description of Drawings]

[0024]

FIG. 1 is a view showing a general configuration of a
drum washing machine.
FIG. 2 is a view showing a heating device for a drum
washing machine according to the related art.
FIG. 3 is a view showing a heating device for a drum
washing machine according to the present embodi-
ment when viewed from a top.
FIG. 4 is a view showing the heating device of FIG. 3
when viewed from a bottom.
FIG. 5 is a view showing an internal structure of the
heating device of FIG. 3.
FIG. 6 is a view showing a section of the heating
device of FIG. 3 taken in an A-A direction.
FIG. 7 is a view showing a section of the heating
device of FIG. 3 taken in a B-B direction.
FIG. 8 is a view showing a structure of a heat-gen-
erating electrode layer of the heating device of FIG.
3.
FIG. 9 is a view showing a state in which the heating
device of FIG. 3 is immersed in washing water.

[Mode for Invention]

[0025] The present invention and the technical objects
achieved by implementation of the present invention will
be clarified by exemplary embodiments that will be de-
scribed below. Hereinafter, the exemplary embodiments
of the present invention will be described in detail with
reference to the accompanying drawings.
[0026] It is to be understood that embodiments dis-
closed herein that will be described below may have a
difference, but are not mutually exclusive. In other words,
without departing from the technical idea and scope of the
present invention, it is to be understood that specific
shapes, structures, and characteristics described herein
may be implemented and changed from one embodiment
to another embodiment, and positions or arrangements
of individual elements in each embodiment disclosed
herein may be changed. In the drawings, like reference
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numerals refer to elements that perform the same or
similar functions across various aspects, and a length,
an area, a thickness, and the like as well as a shape
thereof may be exaggerated for convenience. In descrip-
tions of the embodiments disclosed herein, expressions
such as "upper", "lower", "front", "rear", "first", and "sec-
ond" indicate relative positions, directions, or orders, and
the technical meaning is not restricted by a dictionary
meaning.
[0027] FIGS. 3 and 4 are views showing a heating
device for a drum washing machine according to the
present embodiment when viewed from a top and a
bottom, FIG. 5 is a view showing an internal structure
of the heating device of FIG. 3, FIGS. 6 and 7 are views
showing sections of the heating device of FIG. 3 taken in
an A-A direction and a B-B direction, FIG. 8 is a view
showing a structure of a heat-generating electrode layer
of the heating device of FIG. 3, and FIG. 9 is a view
showing a state in which the heating device of FIG. 3 is
immersed in washing water.
[0028] First, referring to FIGS. 3 to 5, according to the
present embodiment, a heating device 100 may include:
a heating plate 110 for generating heat; a heat-generating
electrode layer 120 formed on one surface (top surface)
of the heating plate; a resistance electrode layer 130
formed on the top surface of the heating plate 110, which
does not overlap the heat-generating electrode layer
120; a housing 140 for accommodating and protecting
the heating plate 110; a bracket 150 for installing the
heating device 100 to a water storage tank 2 of a washing
machine; and a water level detection sensor 160 installed
in the housing. In addition, the heating device 100 may
further include: a first sealing member 170 interposed
between the heating plate 110 and the housing 140; and a
second sealing member 180 interposed between the
housing 140 and the bracket 150.
[0029] The heating device 100 may be configured such
that, when power is supplied through a pair of first lead
electrodes 122, a current may flow through the heat-
generating electrode layer 120 so as to generate high-
temperature heat in the heat-generating electrode layer
120, and the generated heat may be released through the
heating plate 110 so as to heat water making contact with
a surface of the heating plate 110.
[0030] To this end, the heating plate 110 may be formed
of a material having insulating properties and excellent
thermal conductivity. In addition, the heating plate 110
may be configured as a plate having a predetermined
thickness, and may have a central region that is conca-
vely bent, in which a concave surface (bottom surface)
may form a heating surface 111 for heating water making
contact with the heating surface 111. For example, as
shown in FIGS. 4 to 7, the heating plate 110 may be
configured as a rectangular plate formed of a SUS ma-
terial, and may have a central region that is concavely
bent in a rectangular shape, in which a concave groove
formed by the bending may provide the heating surface
111.

[0031] Meanwhile, when the high-temperature heat is
generated in the heat-generating electrode layer 120, the
heating plate 110 may have a temperature difference
between the central region in which the electrode layer
is formed and an edge region in which the electrode layer
is not formed, and the plate may be bent or twisted by the
temperature difference so as to be deformed in shape.
Since thermal deformation of the heating plate 110
caused by the temperature difference is more significant
as a thickness of the plate becomes thinner, there is a
limitation in making a thickness of the heating plate 110
having a simple plate shape thinner to prevent the ther-
mal deformation. Therefore, when the heating plate 110
has a sufficient thickness so that the thermal deformation
may not occur, the heating plate 110 may have a simple
plate shape. However, in this case, since the heating
plate 110 has to have a predetermined thickness or more,
a weight of the heating device may be increased, and a
manufacturing cost may be increased due to a material
cost.
[0032] However, when the bending is applied to form
the heating surface 111 having a concave shape in the
central region as in the present embodiment, both side
surfaces of the heating surface 111 may function as
reinforcing ribs, so that the thickness of the heating plate
110 may become thinner while preventing the thermal
deformation. For example, according to the present em-
bodiment, the heating plate 110 may have a thin thick-
ness of 0.6 mm or less.
[0033] In addition, as shown in FIGS. 4 and 6, accord-
ing to the present embodiment, the heating plate 110 may
be configured such that the heating surface 111 having
the concave shape has an inclined structure. In other
words, a heating space 111a formed in a lower portion of
the heating plate 110 by the concave groove may be
formed relatively deep on one side and formed shallower
toward an opposite side.
[0034] The heating device 100 may operate while be
immersed in the water in the washing machine, and
contaminated washing water may be discharged after
the washing is completed. In this case, since the washing
water has to be prevented from remaining on the heating
surface 111 of the concave groove, the concave heating
surface 111 may be preferably installed to face down-
ward. Therefore, a surface (bottom surface) of the heat-
ing plate 110 may form the heating surface 111 having a
shape of a groove that is concave upward, and the
heating space 111a may be formed under the heating
surface 111. In this case, when the water storage tank 2 of
the washing machine is filled with the water, an air pocket
may be formed in the concave heating space 111a.
[0035] Meanwhile, when the heating surface 111 is
horizontally formed so as to be parallel to a water surface,
the air pocket may be formed in an entire region of the
heating surface 111, so that the water may not make
contact with the heating surface 111 due to the air pocket
even when the water storage tank 2 is filled with the water,
and thus the heating plate 110 may be overheated so as
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to be damaged. However, when the heating surface 111
has an inclined structure as in the present embodiment,
the air pocket may be formed only in a partial space at an
uppermost portion of the heating space 111a, so that a
space in which the air pocket may be formed may be
minimized, and thus the heating plate 110 may be pre-
vented from being overheated and damaged by the air
pocket.
[0036] In addition, according to the present embodi-
ment, the heating plate 110 may be finished such that an
edge end portion may be bent or curled to one side so as
to form a reinforcing flange 112. The reinforcing flange
112 may prevent deformation of the heating plate 110.
The reinforcing flange 112 may preferably have a lower
height than the heating surface 111 so as not to interfere
with a process of forming the heat-generating electrode
layer 120 on the heating surface 111.
[0037] In addition, according to the present embodi-
ment, when the heating plate 110 is coupled to the
housing 140, a fastening device such as a screw may
be used, or the coupling may be performed by using a
structure of the heating plate 110 and the housing 140. To
this end, a plurality of fastening holes 113 may be further
formed in the reinforcing flange 112 of the heating plate
110, and a plurality of fastening protrusions 141 having a
hook structure may be formed in the housing 140 at
positions corresponding to the fastening holes 113.
[0038] The heat-generating electrode layer 120 may
be formed by printing conductive heat-generating paste
having a predetermined resistance on the surface of the
heating plate 110, and may be formed on the surface (top
surface) of the heating plate 110, which is opposite to the
heating surface 111 as shown in the drawings. The heat-
generating electrode layer 120 may have a band shape
having a predetermined width and a predetermined
length, and may have both end portions that provide a
pair of first electrode pads 121 with which the first lead
electrodes 122 make contact. The heat-generating elec-
trode layer 120 may be configured as electrode lines
having a series structure or a parallel structure between
the pair of first electrode pads 121.
[0039] Referring to FIG. 8, the electrode lines consti-
tuting the heat-generating electrode layer 120 may have
a predetermined width Wand apredetermined gap P.The
heat generated from the heat-generating electrode layer
120 may be transferred to the heating plate 110, and the
water making contact with the heating plate 110 may be
heated. In this case, a lime layer 120’ may be formed on
an opposite surface (i.e., the heating surface) of the
heating plate 110 in which the heat-generating electrode
layer 120 is formed so as to correspond to a position in
which the heat-generating electrode layer 120 is formed.
[0040] The lime layer 120’ formed on the heating sur-
face 111 may gradually grow based on the electrode lines
of the heat-generating electrode layer 120. As the lime
layer 120’ grows, the lime layer 120’ may be connected to
a lime layer 120’ adjacent thereto, and in this case, the
heating surface 111 may be covered by the lime layer

120’, and the heat transferred from the heat-generating
electrode layer 120 may be not be rapidly released, which
may eventually cause the heating device 100 to malfunc-
tion or to be damaged. Therefore, in order to prevent a
problem that the heating surface 111 is covered by the
growth of the lime layer 120’, the heat-generating elec-
trode layer 120 may have a predetermined width W and a
predetermined gap P, and according to the present em-
bodiment, the heat-generating electrode layer 120 may
have a gap P that is greater than or equal to at least 1/3 of
the width W (P≥1/3W). In other words, in order to transfer
the high-temperature heat to the heating plate 110, the
heat-generating electrode layer 120 may preferably have
a width W that is as wide as possible and a gap P that is as
narrow as possible. However, in order to prevent the
malfunctioning or the damage caused by the lime layer
120’, the gap P that is greater than or equal to at least 1/3
of the width W has to be ensured between the electrode
lines adjacent to each other and constituting the heat-
generating electrode layer 120.
[0041] The first lead electrode 122 may be configured
to supply power to the heat-generating electrode layer
120, and a pair of conductive metal wires may be used as
the first lead electrodes 122. One end portion of the first
lead electrode 122 may be connected to the first elec-
trode pad 121, and an opposite end portion of the first
lead electrode 122 may penetrate through the bracket
150 so as to be exposed to an outside so as to form a first
lead terminal 123.
[0042] The resistance electrode layer 130 may be
formed by printing conductive heat-generating paste
having a predetermined resistance on the surface of
the heating plate 110 in a region in which the heat-gen-
erating electrode layer 120 is not formed. The resistance
electrode layer 130 may have a band shape having a
predetermined width and a predetermined length, and
may have both end portions that provide a pair of second
electrode pads 131 with which the second lead electro-
des 132 make contact.
[0043] The resistance electrode layer 130 may mea-
sure a resistance of the heat-generating electrode layer
120 according to a temperature so that a temperature of
the heated water may be predicted. Since the resistance
generally varies according to the temperature, the resis-
tance of the heat-generating electrode layer 120, which
varies according to a temperature of the heating plate
110, may be measured through the resistance electrode
layer 130 so that the power supplied to the heat-generat-
ing electrode layer 120 may be controlled so as to allow
the heating plate 110 that heats the water to be heated to
a constant temperature. The resistance electrode layer
130 may be formed by printing the conductive paste,
which is the same material as the heat-generating elec-
trode layer 120. In addition, the resistance electrode layer
130 may be connected to an external resistance mea-
surement module through the second lead electrode 132.
[0044] Meanwhile, although the resistance electrode
layer 130 may be used to measure the resistance of the
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heat-generating electrode layer 120 so as to predict the
temperature of the water, the resistance electrode layer
130 may also function as another heat-generating elec-
trode layer that heats the heating plate 110. In other
words, the heating device 100 may also be used to apply
heat to the heating plate 110 in a localized region, as
needed. In this case, since the resistance electrode layer
130 is formed of the conductive paste, which is the same
material as the heat-generating electrode layer 120, and
has a relatively narrow area, power may be applied to the
resistance electrode layer 130 to heat the heating plate
110 in the localized region. Therefore, the resistance
electrode layer 130 may be selectively connected to an
external resistance measurement module or an external
power supply module through the second lead electrode
132.
[0045] The second lead electrode 132 may be config-
ured to supply power to the resistance electrode layer
130, and a pair of conductive metal wires may be used as
the second lead electrodes 132. One end portion of the
second lead electrode 132 may make contact with the
second electrode pad 131, and an opposite end portion of
the second lead electrode 132 may penetrate through the
bracket 150 so as to be exposed to the outside so as to
form a second lead terminal 133.
[0046] The housing 140 may be configured to accom-
modate the heating plate 110, the first lead electrode 122,
and the second lead electrode 132, and to insulate and
protect the heating plate 110, the first lead electrode 122,
and the second lead electrode 132 from the outside, and
may be formed of a nonconductive material with a high
heat resistance. The housing 140 may form a sufficient
space therein to accommodate the heating plate 110, and
the heating plate 110 may be coupled to a lower portion of
the housing 140. In this case, the heating surface 111 that
is concavely bent may be exposed to a lower space while
being hidden in an inner space of the housing 140.
[0047] As shown in FIGS. 3, 6, and 7, the housing 140
may form a water channel 142 having a concave groove
shape along a top surface edge of the housing 140. The
water channel 142 may be isolated from the outside
through a blocking wall 143 formed at an outer end
portion of the water channel 142, and may be connected
to the outside through a through-hole 144 formed on a
front side of the housing 140. Therefore, when the water
storage tank 2 is filled with the water while the heating
device 100 is installed in the washing machine, the water
may fill the water channel 142 through the through-hole
144, and upon drainage after the washing is finished, the
water filling the water channel 142 may be drained again
through the through-hole 144. The water level detection
sensor 160 may be installed in the water channel 142 so
as to detect a water level of the water filling the water
storage tank 2.
[0048] The housing 140 may have an avoidance
groove 145 having a top surface formed in a concave
curved surface shape and configured to avoid a washing
tank 3 of the washing machine. The avoidance groove

145 may have a curved surface shape corresponding to a
circumferential surface of the washing tank 3, and may
preferably have a curvature corresponding to the circum-
ferential surface of the washing tank 3.
[0049] A drum washing machine may include a driving
motor 5 having a rotation shaft on one side of a cabinet 1,
and the washing tank 3 may have one side coupled to the
rotation shaft so as to be horizontally arranged. As the
rotation shaft rotates, the washing tank 3 may also rotate,
in which one side (a driving motor side) of the washing
tank 3 may be fixed by the rotation shaft so as to rotate,
while an opposite side (a door side) of the washing tank 3
may slightly shake so as to rotate in a larger trajectory
than an actual radius of the washing tank 3. Therefore,
there is a risk that the washing tank 3 may collide with the
housing 140 of the heating device 100. According to the
present embodiment, the heating device 100 may have
the avoidance groove 145 formed on the top surface of
the housing 140 and having a concave curved surface
corresponding to the circumferential surface of the wash-
ing tank 3, so that collision or interference between the
housing 140 and the washing tank 3 may be prevented
when the washing machine is driven.
[0050] The bracket 150 may be coupled to the housing
140 to seal side opening portions of the housing 140
through which the first and second lead electrodes 122
and 132 are exposed while fixing the first and second lead
electrodes 122 and 132, and may allow the heating
device 100 to be installed in the water storage tank 2.
[0051] The water level detection sensor 160 may be
configured to detect the water level of the water filling the
water storage tank 2 so that the heating device 100 may
be driven. When the water is detected by the water level
detection sensor 160, the heating device 100 may be
driven, that is, the filling of the water has been performed
to a water level at which the heating device 100 is
immersed in the water, so that the heating device 100
may be driven during a process of filling the water storage
tank 2 with the water. Therefore, the heating device 100
may be driven in advance to heat the water before the
water storage tank is completely filled with the water in an
amount sufficient for washing, so that a time for heating
the water to a temperature sufficient for washing may be
shortened. To this end, the water level detection sensor
160 may be configured as a pair of electrode rods in which
one end extends into the water channel 142 and an
opposite end is exposed out of the bracket 150, and
may be configured as various types of sensors capable
of detecting a water level.
[0052] In addition, the water level detection sensor 160
may be installed in the water channel 142 protected from
the outside by the blocking wall 143. In general, while the
water storage tank 2 is filled with the water, waves (tides)
may occur severely, and accuracy of the detection of the
water level may be greatly reduced by the waves. There-
fore, as shown in FIG. 9, when the water channel 142 is
protected by the blocking wall 143, while waves w occur
in water filling an outside of the water channel 142,
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transmission of the waves is blocked by the blocking wall
143 in the water channel 142, so that the water level may
be increased in a constant state, and thus the accuracy of
the detection of the water level may be improved.
[0053] The first sealing member 170 may be inter-
posed between the heating plate 110 and the housing
140 to seal a space between the heating plate 110 and the
housing 140. The second sealing member 180 may be
interposed between the housing 140 and the bracket 150
to seal a space between the housing 140 and the bracket
150 while sealing a space between the housing 140 and
the water storage tank 2 when the bracket 150 is coupled
to the water storage tank 2 so as to prevent leakage of the
water filling the water storage tank 2. The first and second
sealing members 170 and 180 may be formed of a
silicone material having a high heat resistance and elas-
ticity.
[0054] As shown in FIG. 1, the heating device 100
having the above configuration may be fastened such
that the housing 140 is located in the water storage tank 2,
and the heating device 100 may be driven to heat the
water as the heating device 100 starts to be immersed in
the water in the water storage tank 2. The heating device
100 may generate the heat in a surface region through
the heating plate 110 so that the formation of the lime
layer caused by the hard water may be minimized, while
the heat-generating electrode layer may be formed to
have a predetermined gap so that the malfunctioning, the
damage, and a shortened lifespan caused by the lime
layer may be minimized.
[0055] Although an example in which the heating de-
vice according to the present embodiment is applied to
the washing machine has been described, the heating
device may be applied to various types of garment care
devices that heat water or generate steam to manage a
garment, such as a refresher.
[0056] Although the exemplary embodiments of the
present invention have been shown and described
above, various modifications and other embodiments
can be made by those skilled in the art. Such modifica-
tions and other embodiments are all considered and
included in the appended claims without departing from
the true intent and scope of the present invention.

Claims

1. A heating device for a garment care device, which is
a device installed in a water storage tank in the
garment care device so as to heat water, the heating
device comprising:

a heating plate, which is a plate having a pre-
determined thickness, and forms a heating sur-
face on an outer surface of the heating plate;
a heat-generating electrode layer formed on an
inner surface of the heating plate while providing
a pair of first electrode pads;

a pair of first lead electrodes, each having one
end portion connected to the first electrode pad
so as to supply power to the heat-generating
electrode layer;
a housing for accommodating and protecting the
heating plate so that the heating surface is ex-
posed; and
a bracket coupled to a side portion of the housing
so as to fixedly expose an opposite end portion
of the first lead electrode to an outside,
wherein the heat-generating electrode layer in-
cludes electrode lines in a series or parallel
structure, in which a gap (P) that is greater than
or equal to 1/3 of a width (W) is ensured between
the electrode lines adjacent to each other.

2. The heating device of claim 1, further comprising:

a water level detection sensor installed in the
housing so as to detect a water level in the water
storage tank,
wherein the water level detection sensor is dri-
ven when immersed in the water filling in the
water storage tank so as to heat the water.

3. The heating device of claim 2, wherein the housing
forms a water channel having a concave shape
along a top surface edge of the housing, and
the water level detection sensor is installed in the
water channel so as to detect the water level of the
water introduced into the water channel.

4. The heating device of claim 3, wherein the water
channel is configured such that a blocking wall is
formed at an outer end portion of the water channel
so as to isolate the water channel from an outer
region, and the water is introduced into or discharged
from the water channel through a through-hole
formed in the blocking wall.

5. The heating device of claim 1, further comprising:

a resistance electrode layer formed on the inner
surface of the heating plate in a region that does
not overlap the heat-generating electrode layer
while providing a pair of second electrode pads;
and
a pair of second lead electrodes, each having
one end portion connected to the second elec-
trode pad so as to supply power to the resistance
electrode layer.

6. The heating device of claim 1, wherein the heating
surface is formed by bending a central region of the
heating plate so that the bent central region is con-
cave inward.

7. The heating device of claim 6, wherein the heating
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surface has an inclined structure with different bend-
ing depths.
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