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(57) A steam generating device (50) and a washing
machine having the same are disclosed. The steam gen-
erating device (50) includes a case (80) for containing
water, the case (80) receiving a heater, a water level
sensor (60) for sensing a water level of the case, and a
receptacle extending downwardly from a top of the case
(80) while enclosing the water level sensor (60), to pre-
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vent the water level sensor from malfunctioning, the re-
ceptacle having an open bottom directly communicating
with an interior of the case (80), to prevent foreign matter
from being accumulated in the receptacle. The structure
of the receptacle covering the water level sensor (60) is
improved. Accordingly, it is possible to reduce the accu-
mulation of foreign matter in the receptacle, and thus to
prevent the water level sensor (60) from malfunctioning.
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Description

[0001] This application claims the benefit of Korean
Patent Application Nos. 10-2006-0058056 and
10-2006-0058058, filed on June 27, 2006, which are
hereby incorporated by reference as if fully set forth here-
in.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] The present invention relates to a steam gen-
erating device and a washing machine having the same,
and more particularly to a steam generating device, in
which a receptacle for covering a water level sensor has
an improved structure capable of reducing accumulation
of foreign matter in the receptacle, thereby preventing
the water level sensor from malfunctioning, and a wash-
ing machine having the steam generating device.

Discussion of the Related Art

[0003] Generally, washing machines are classified into
a pulsator type, in which a washing operation is carried
out using a flow of water generated in accordance with
the rotation of a pulsator, and a drum type, in which a
washing operation is carried out using the heads of wash
water and laundry falling down in a horizontally-installed
drum and frictional force generated between the drum
and the laundry during rotation of the drum.

[0004] Recently, a washing machine, in particular, a
drum washing machine, which has a function capable of
washing laundry using steam, has been proposed. When
steam is used in a washing operation, as in such a wash-
ing machine, it is possible to reduce the consumption of
water and electricity, to achieve an enhancement in
washing performance, to remove creases and odor, and
to prevent generation of static electricity.

[0005] A general drum washing machine using steam
will be described hereinafter with reference to FIG. 7.
[0006] The drum washing machine includes a cabinet
10 forming an appearance of the washing machine, a
cylindrical tub 20 horizontally supported by the cabinet
10 in the interior of the cabinet 10, to store wash water,
a drum 30 rotatably installed in the tub 20, and a drive
motor (not shown) for driving the drum 30.

[0007] Aninlet13isformed ata front side of the cabinet
10. The inlet 13 communicates with the interior of the
drum 30 so that laundry can be put into or taken out of
the drum 30 through the inlet 13. A door 11 is mounted
to the inlet 13, to open or close the inlet 13.

[0008] Watersupply valves 15 are provided at one side
of the drum washing machine. The water supply valves
15 are connected to external water pipes (not shown),
respectively, so as to supply water to the tub 20. The
water valves 15 are connected to a detergent box 27 via
a hot water pipe 25a and a cold water pipe 26, respec-
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tively.

[0009] The drum washing machine also includes a
steam generating device 50 for supplying steam to the
drum 30. A water supply hose 25 and a steam hose 53
are connected to the steam generating device 50. The
water supply hose 25 supplies water to the steam gen-
erating device 50, whereas the steam hose 53 supplies
steam generated from the steam generating device 50
to the drum 30.

[0010] The configuration of the steam generating de-
vice 50 will be described in more detail with reference to
FIGs. 8 and 9.

[0011] The steam generating device 50 includes a
case 80. The case 80 includes alower housing 81 forming
an appearance of the steam generating device 50 and
an upper housing 82 coupled to an upper end of the lower
housing 81. A space for storing water is defined in the
lower housing 81. The steam generating device 50 also
includes a heater 55 for heating water stored in the case
80.

[0012] A water supply port 52b is formed at one side
ofthe housing 82. The water supply port 52b is connected
to the water supply hose 25, to introduce water from the
water support hose 25 into the steam generating device
50. A steam discharge port 52a is formed at the other
side of the housing 82. The steam discharge port 52a is
connected to the steam hose 53, to supply steam from
the steam hose 53 to the drum 20.

[0013] A waterlevel sensor 60 and a temperature sen-
sor 57 are installed at one side of the upper housing 82.
The water level sensor 60 senses the level of water stored
in the steam generating device 50. The temperature sen-
sor 57 measures the temperature of water heated by the
heater 55 and the temperature of steam generated in
accordance with the heating of the water.

[0014] The waterlevel sensor 60 includes a receptacle
housing 61 forming an appearance of the water level sen-
sor 60. The receptacle housing 61 is fixedly mounted to
the steam generating device 50. The water level sensor
60 also includes electrodes arranged in the receptacle
housing 61 such that they extend downwardly, to sense
the level of water stored in the steam generating device
50.

[0015] The electrodes comprise at least a common
electrode 62 functioning as a reference electrode for
sensing a water level, a low-water-level electrode 63 for
sensing a low water level, and a high-water-level elec-
trode 64 for sensing a high water level.

[0016] When water boils, air bubbles may be abruptly
generated, and may be attached to the electrodes 62,
63, and 64. In this case, the electrodes 62, 63, and 64
may malfunction. Furthermore, it is difficult to completely
prevent generation of vibration during operation of the
washing machine. For this reason, the steam generating
device 50 may also vibrate during operation of the wash-
ing machine, so that the water stored in the steam gen-
erating device 50 may roll.

[0017] In order to prevent the water level sensor 60
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from malfunctioning due to the above-mentioned factors,
a receptacle 70 is provided. The receptacle 70 is config-
ured to enclose the electrodes 62, 63, and 64. The re-
ceptacle 70 also has an opening 70s.

[0018] As shown in FIG. 9, the receptacle 70 includes
an upper receptacle 71 extending downwardly from the
upper housing 82, to protect an upper portion of the water
level sensor 70, and a lower receptacle 73 extending
upwardly from the lower housing 81, to protect a lower
portion of the water level sensor 70. Each of the recep-
tacles 71 and 73 has a chamber structure.

[0019] Theabove-mentioned conventional steamgen-
erating device and the washing machine equipped with
the same have the following problems.

[0020] When the steam generating device 50 oper-
ates, water stored in the steam generating device 50 is
heated, thereby generating steam. During the heating
operation, foreign matter contained in the water, for ex-
ample, lime, is accumulated in the case 80.

[0021] In particular, foreign matter contained in the wa-
ter introduced into the receptacle 70 of the water level
sensor 60 may be accumulated in the receptacle 70, as
shown in FIG. 11.

[0022] Typically, the foreign matter is gradually up-
wardly accumulated in the receptacle 70, starting from
the bottom of the lower receptacle 73. For this reason,
moisture contained in the accumulated foreign matter
may electrically connect the low-water-level electrode 63
and common electrode 62. As a result, the water level
sensor 60 may malfunction, in a state in which there is
no water in the steam generating device 50.

[0023] In this case, since the water level sensor 60
erroneously detects that there is water in the steam gen-
erating device 50, in spite of the fact that there is no water
in the steam generating device 50, the heater 55 contin-
uously operates, so that it is overheated. As a result,
there is a problem in that the fuse of the heater 55 may
be damaged.

SUMMARY OF THE INVENTION

[0024] Accordingly, the present invention is directed
to a steam generating device and a washing machine
having the same that substantially obviate one or more
problems due to limitations and disadvantages of the re-
lated art.

[0025] An object of the present invention is to provide
a steam generating device, in which a receptacle for cov-
ering a water level sensor has an improved structure ca-
pable of reducing accumulation of foreign matter in the
receptacle, thereby preventing the water level sensor
from malfunctioning, and a washing machine having the
steam generating device.

[0026] Additional advantages, objects, and features of
the invention will be set forth in part in the description
which follows and in part will become apparent to those
having ordinary skill in the art upon examination of the
following or may be learned from practice ofthe invention.
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The objectives and other advantages of the invention
may be realized and attained by the structure particularly
pointed out in the written description and claims hereof
as well as the appended drawings.

[0027] To achieve these objects and other advantages
and in accordance with the purpose of the invention, as
embodied and broadly described herein, a steam gener-
ating device comprises: a case for containing water, the
case receiving a heater; a water level sensor for sensing
a water level of the case; and a receptacle extending
downwardly from a top of the case while enclosing the
water level sensor, to prevent the water level sensor from
malfunctioning, the receptacle having an open bottom
directly communicating with an interior of the case, to
prevent foreign matter from being accumulated in the re-
ceptacle.

[0028] The receptacle may communicate with the in-
terior of the case through the entire portion of the open
bottom.

[0029] The receptacle may extend to a position ap-
proximate to a bottom of the case.

[0030] The receptacle may include an opening for al-
lowing water to be introduced toward the water level sen-
SOr.

[0031] Preferably, the opening is formed at the bottom
of the receptacle.

[0032] More preferably, the opening is formed at a side
wall portion of the receptacle.

[0033] The steam generating device may further com-
prise a lower barrier wall extending downwardly from a
bottom of the case.

[0034] The receptacle may include a first barrier wall
arranged adjacent to the heater, and a second barrier
wall arranged to be spaced apart from the first barrier
wall.

[0035] The second barrier wall may be arranged be-
neath the first barrier wall.

[0036] The second barrier wall may be arranged such
that an upper end of the second barrier wall overlaps with
a lower end of the first barrier wall.

[0037] Preferably, the first barrier wall has a plate
shape.

[0038] Preferably, the water level sensor is arranged
to be misaligned from an intermediate portion of the sec-
ond barrier wall toward one side of the second barrier
wall.

[0039] More preferably, the receptacle includes open-
ings respectively formed at opposite side wall portions
of the receptacle, to allow water to be introduced toward
the water level sensor.

[0040] In another aspect of the present invention, a
washing machine comprises: a body; a tub installed in
the body; a drum rotatably installed in the tub; and a
steam generating device for supplying steam to the drum,
the steam generating device including a case for con-
taining water, the case receiving a heater, a water level
sensor for sensing a water level of the case, and a re-
ceptacle extending downwardly from a top of the case
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while enclosing the water level sensor, to prevent the
water level sensor from malfunctioning, the receptacle
having an open bottom directly communicating with an
interior of the case, to prevent foreign matter from being
accumulated in the receptacle.

[0041] Inthe washing machine, the receptacle may ex-
tend to a position approximate to a bottom of the case
while communicating with the interior of the case through
the entire portion of the open bottom.

[0042] The receptacle may include an opening for al-
lowing water to be introduced toward the water level sen-
SOr.

[0043] Preferably, the opening comprises openings re-
spectively formed at the bottom of the receptacle and
side wall portions of the receptacle.

[0044] The steam generating device may further in-
clude a lower barrier wall extending downwardly from a
bottom of the case.

[0045] The receptacle may include a first barrier wall
arranged adjacent to the heater, and a second barrier
wall arranged to be spaced apart from the first barrier
wall.

[0046] The second barrier wall may be arranged be-
neath the first barrier wall.

[0047] Preferably, the second barrier wall is arranged
such that an upper end of the second barrier wall overlaps
with a lower end of the first barrier wall.

[0048] Preferably, the water level sensor is arranged
to be misaligned from an intermediate portion of the sec-
ond barrier wall toward one side of the second barrier
wall.

[0049] More preferably, the receptacle includes open-
ings respectively formed at opposite side wall portions
of the receptacle, to allow water to be introduced toward
the water level sensor.

[0050] It is to be understood that both the foregoing
general description and the following detailed description
of the present invention are exemplary and explanatory
and are intended to provide further explanation of the
invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this applica-
tion, illustrate embodiment(s) of the invention and togeth-
er with the description serve to explain the principle of
the invention. In the drawings:

[0052] FIG. 1 is a vertical sectional view illustrating a
washing machine according to the present invention;
[0053] FIG. 2is a perspective view illustrating a steam
generating device according to the present invention;
[0054] FIG. 3 is a partially-broken perspective view
corresponding to FIG. 2;

[0055] FIG. 4 is aperspective view illustrating a recep-
tacle of the steam generating device according to the
present invention;
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[0056] FIG.5is a perspective view illustrating a recep-
tacle according to another embodiment of the present
invention;

[0057] FIG. 6 is a cross-sectional view illustrating a
receptacle according to another embodiment of the
present invention;

[0058] FIG. 7 is a perspective view illustrating a con-
ventional drum washing machine;

[0059] FIG. 8 is a perspective view illustrating a con-
ventional steam generating device;

[0060] FIG. 9 is a partially-broken perspective view il-
lustrating a steam generating device shown in FIG. 8;
[0061] FIG. 10is a perspective view illustrating a con-
ventional receptacle; and

[0062] FIG. 11 is a cross-sectional view illustrating ac-
cumulation of foreign matter in the receptacle of FIG. 10.

DETAILED DESCRIPTION OF THE INVENTION

[0063] The present invention now will be described
more fully hereinafter with reference to the accompany-
ing figures, in which embodiments of the invention are
shown. Wherever possible, the same reference numbers
will be used throughout the drawings to refer to the same
or like parts, and no repeated description thereof will be
given.

[0064] FIG. 1 is a vertical sectional view illustrating a
washing machine according to the present invention.
FIG. 2 is a perspective view illustrating a steam gener-
ating device according to the present invention. FIG. 3
is a partially-broken perspective view corresponding to
FIG. 2.

[0065] As shownin FIGs. 1 to 3, the washing machine
of the present invention mainly includes a body 110, a
tub 120, a drum 130, a steam supplier, a temperature
sensor 150, a circulation pump 160, a circulation passage
170, and a water level sensor 250 for sensing the level
of wash water in the tub 120. The following description
will be given in conjunction with an embodiment in which
the washing machine is of a drum type.

[0066] The body 110 forms an appearance of the drum
washing machine. An inlet 111 is formed at a front side
of the body 110.

[0067] A door 140 is mounted to a region where the
inlet 111 of the body 110 is formed, to open or close the
inlet 111. A gasket 112 is fitted around an inner peripheral
edge of the inlet 111, in order to provide a seal between
the door 140 and the inlet 111.

[0068] A wash water supply pipe 113 is provided at the
body 110, to supply wash water to the tub 120. A deter-
gent box 114 is arranged in a flow path of the wash water
supply pipe 113.

[0069] The tub 120 is arranged in the body 110 while
being supported by the body 110. A water draining pas-
sage 121 for draining wash water is connected to a bot-
tom of the tub 120. A wash water heater 122 is arranged
at the bottom of the tub 120, to heat wash water supplied
to the tub 120.
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[0070] The drum 130 is rotatably mounted in the tub
120. The drum 130 has an opening directed to the inlet
111 of the body 110.

[0071] A plurality of pores are formed through a pe-
ripheral wall of the drum 130, to allow wash water and
steam supplied to the tub 120 to be introduced into the
drum 130.

[0072] The steam supplier is configured to supply a
certain amount of steam into one or both of the tub 120
and the drum 130. One or more steam suppliers, which
have the above-described structure, may be provided.
[0073] The circulation pump 160 is arranged in the wa-
ter draining passage 121 connected to the tub 120. The
circulation pump 160 operates to pump wash water sup-
plied to the tub 120, and thus to circulate the wash water.
[0074] Thecirculation passage 170is connected to the
circulation pump 160, and functions as a flow path for
guiding circulation of the wash water pumped by the cir-
culation pump 160.

[0075] Preferably, the circulation passage 170 extends
through the gasket 112 such that an end of the circulation
passage 170, from which wash water is discharged, is
directed to the interior of the drum 130. The circulation
passage 170 may be connected to the steam supply line
220,asshownin FIG. 1. Alternatively, the circulation pas-
sage 170 may be connected to the interior of the drum
130, separately from the steam supply pipe 220.

[0076] Meanwhile, the temperature sensor 15 is ar-
ranged at a certain position in the tub 120, to sense the
internal temperature of the tub 120. The temperature
sensed by the temperature sensor 150 may be used to
control the operation of the steam supplier and the op-
eration of the wash water heater 122 which will be de-
scribed.

[0077] In the drawings, reference numeral "180" des-
ignates a water supply valve assembly for,selectively
supplying wash water received from the external of the
washing machine to the detergent box 114 or to the steam
supplier. The water supply valve assembly includes a
wash water supply valve 181 for controlling supply of
wash water to the tub 120 via the detergent box 114, and
a steam-associated water supply valve 182 for controlling
supply of water to the steam supplier.

[0078] The steam generating device includes a steam
generator 200 for supplying high-temperature heat, to
boil water, and thus to generate steam, and supplying
the generated steam to the tub 120 and/or the drum 130,
a steam supply pipe 220, through which the steam from
the steam generator 200 flows, and a spray nozzle 221
for spraying the steam flowing through the steam supply
pipe 220 into the tub 120 and/or the drum 130.

[0079] The spray nozzle 221 has a nozzle structure
capable of effectively spraying the steam. The tip of the
spray nozzle 221, from which the steam emerges, ex-
tends through the gasket 112 such that it is directed to
the interior of the drum 130.

[0080] As shownin FIGs. 2 and 3 associated with one
embodiment of the present invention, the steam gener-
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ator 200 includes a case 210 constituted by upper and
lower housings 211 and 213, a steam heater 230, a
steam-side temperature sensor 240, a water level sensor
250, and a receptacle 300.

[0081] Thecase 210 may have arectangular box struc-
ture forming an appearance of the steam generator 210
and defining a steam generating space.

[0082] A water supply port (not shown) is formed at
one side of the case 210. The water supply port is con-
nected to the water supply valve 182, to introduce water
from the water supply valve 182 into the case 210. A
steam discharge port 201 is formed at the other side of
the case 210. The steam discharge port 201 is connected
to the steam supply pipe 220, to supply steam from the
steam supply pipe 220 to the drum 130.

[0083] The steam heater 230 is arranged in the case
210. The steam heater 230 generates heat, to heat water
introduced into the case 210, and thus to generate steam.
[0084] Forthe steam heater 230, a sheath heater may
be used. Although not shown, a fuse is installed in the
steam heater 230, to cut off the supply of electricity when
the steam heater 230 is overheated, and thus to protect
the steam heater 230 and steam generator 200.

[0085] The steam-side temperature sensor 240 is ar-
ranged in the case 210, and is electrically connected to
a controller (not shown) included in the washing machine.
The steam-side temperature sensor 240 functions to
sense the internal temperature of the case 210 when the
steam heater 230 generates heat.

[0086] The water level sensor 250 is also arranged in
the case 210, to sense the level of water supplied to the
case 210. The water level sensor 250 includes a recep-
tacle housing 251 forming an appearance of the water
level sensor 250. The receptacle housing 251 is fixedly
mounted to the steam generator 200. The water level
sensor 250 also includes three electrodes, namely, a
common electrode 252, a low-water-level electrode 253,
and a high-water-level electrode 254.

[0087] The water level sensor 250 is electrically con-
nected to the controller (not shown) of the washing ma-
chine, which controls the overall operation of the constit-
uent elements of the washing machine including the wa-
ter supply valve assembly 180, steam heater 213, etc.
[0088] The common electrode 252 and low-water-level
electrode 253 is arranged such that the terminals thereof
are positioned at a level corresponding to a minimum
water level required for the generation of steam. The
high-water-level electrode 254 has a length relatively
shorter than those of the common electrode 282 and low-
water-level electrode 253 such that the terminal of the
high-water-level electrode 254 is positioned at a level
corresponding to a maximum water level required for the
generation of steam.

[0089] Preferably, the level, at which the terminals of
the low-water-level electrode 253 and common electrode
252 are positioned, is set to a water level causing the
steam heater 230 to be completely submerged under wa-
ter.
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[0090] In accordance with a preferred embodiment of
the presentinvention, the receptacle 300 functions to pro-
tectthe water level sensor 250 from air bubbles and water
supplied to the steam generator 200, and thus to prevent
the water level sensor 250 from malfunctioning.

[0091] Forexample, when water boils, air bubbles may
be abruptly generated, and may be attached to the elec-
trodes 252, 253, and 254. In this case, the water level
sensor 250 may malfunction. When water supplied
through the water supply port splashes, the water level
sensor 250 may malfunction.

[0092] Furthermore, it is difficult to completely prevent
generation of vibration during operation of the washing
machine. For this reason, the steam generator 200 may
also vibrate during operation of the washing machine, so
that the water stored in the steam generator 200 may
roll. In order to prevent the water level sensor 250 from
malfunctioning due to the above-described factors, a re-
ceptacle 300 is provided.

[0093] In accordance with the illustrated embodiment
of the present invention, as shown in FIGs. 2 to 4, the
receptacle 300 extends downwardly from the top of the
case 210 while enclosing the water level sensor 250. An
opening 350 is formed at a lower end of the receptacle
300, to allow water to be introduced into the receptacle
300.

[0094] In accordance with such a structure of the re-
ceptacle 300, itis possible to protect the water level sen-
sor 250 from air bubbles, etc., and to minimize accumu-
lation of foreign matter in the receptacle 300.

[0095] In detail, the receptacle 300 includes a first bar-
rier wall 310 arranged near the steam heater 230 while
extending in a longitudinal direction of the water level
sensor 250, and a second barrier wall 330 arranged op-
posite to the first barrier wall 310 while being spaced
apart from the first barrier wall 310 by a certain distance.
[0096] Preferably, the first and second barrier walls
310 and 330 extend downwardly from the top of the case
210 to a position approximate to the bottom of the case
210. Preferably, openings 350 are formed at lower ends
of the first and second barrier walls 310 and 330, respec-
tively, in order to allow water to be introduced into the
receptacle 300.

[0097] Another opening 350 may also be formed at a
side wall portion of each barrier wall 310 or 330.

[0098] Sincethereceptacle 300is configured to extend
from the top of the case 210 to the bottom of the case
210, the amount of foreign matter accumulated in the
receptacle 300 is very small. Accordingly, it is possible
to prevent the electrodes of the water level sensor 320
from being electrically connected by foreign matter, and
thus to prevent the water level sensor 320 from malfunc-
tioning.

[0099] The reason why the amount of foreign matter
accumulated in the receptacle 300 is very small is that
the bottom of the receptacle 300 (preferably, the entire
bottom portion of the receptacle 300) is open such that
it communicates directly with the interior of the case 210.
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[0100] Althoughforeign matteris typically upwardly ac-
cumulated in a receptacle, starting from the bottom of
the receptacle, as in conventional cases, it is difficult for
foreign matter to be accumulated in the receptacle 300
of the present invention because the receptacle 300,
which has an open bottom communicating directly with
the case 210, does not interfere with a water flow intro-
duced into or discharged out of the receptacle 300.
[0101] Accordingly, the amount of foreign matter ac-
cumulated in the receptacle 300 is very small, so that it
is possible to prevent the water level sensor 250 from
malfunctioning due to the foreign matter.

[0102] In accordance with another embodiment of the
present invention, as shownin FIG. 5, the receptacle 300
may include an upper receptacle 310’ for protecting an
upper portion of the water level sensor 250, and a lower
barrier wall 330’ arranged beneath the upper receptacle
310, to protect a lower portion of the water level sensor
250.

[0103] Similarly to the above-described embodiment,
the upper receptacle 310’ preferably includes a first bar-
rier wall 311 and a second barrier wall 313. In this case,
thefirstbarrier wall 211 is arranged near the steam heater
230.

[0104] Preferably, the lower barrier wall 330’ is ar-
ranged beneath a lower portion of the first barrier wall
311 (namely, at a position approximate to the steam heat-
er 230). In accordance with the present invention, the
lower barrier wall 330’ is arranged such that an upper
portion of the lower barrier wall 330’ overlaps with the
lower portion of the first barrier wall 311.

[0105] Meanwhile, the second barrier wall 313 sub-
stantially has a "[C"-shape. Also, the first barrier wall 311
has a shape corresponding to the second barrier wall
313. Thus, the first and second barrier walls 311 and 313
form the upper receptacle 310’, which has a chamber
shape. Preferably, the lower barrier wall 330" has a plate
shape.

[0106] Since the amount of foreign matter accumulat-
ed in the upper receptacle 310’, which is adapted to pro-
tect the upper portion of the water level sensor 250, is
small, the upper receptacle 310’ is formed to have a
chamber shape, in order to mainly protect the upper por-
tion of the water level sensor 250. On the other hand, if
the lower barrier wall 330’ has a chamber shape, the
amount of foreign matter accumulated in the lower barrier
wall 330’ may be large. For this reason, the lower barrier
wall 330’ is formed to have a plate shape, in order to
more surely prevent the accumulation of foreign matter
and to prevent air bubbles from moving to the lower por-
tion of the water level sensor 320.

[0107] Preferably, the upper receptacle 310’ has an
opening 350, in order to allow water to enter the water
level sensor 250. The opening 350 may be formed at the
bottom of the upper receptacle 310’ or at one of the op-
posite side wall portions of the upper receptacle 310’.
However, it is preferred that the upper receptacle 310’
have openings 350 formed at the bottom of the upper
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receptacle 310’ and at the opposite side wall portions of
the upper receptacle 310’, respectively, in order to
achieve easy introduction of water into the upper recep-
tacle 310'.

[0108] Meanwhile, although a small amount of foreign
matter is accumulated around the lower barrier wall 330°,
which does not have a chamber shape, but has a plate
shape, as compared to conventional cases, the accumu-
lated amount of foreign matter increases to a certain de-
gree as the steam generating device is used for a pro-
longed period of time.

[0109] Inthis case, the accumulated amount of foreign
matteris large around an intermediate portion of the lower
barrier wall 300’ arranged between opposite sides of the
lower barrier wall 300’, while being small around a region
where a large amount of water flows. For this reason,
when the water level sensor 250 is installed near the
intermediate portion of the lower barrier wall 330’, the
electrodes of the water level sensor 250 may be electri-
cally connected by the foreign matter accumulated in a
large amount around the intermediate portion of the lower
barrier wall 330’. In this case, the water level sensor 250
may malfunction.

[0110] Therefore, it is preferred that the water level
sensor 250 be installed such that it is misaligned from
the intermediate portion of the lower barrier wall 330’,
without being installed near an intermediate portion of
the lower barrier wall 330'.

[0111] Of course, as shown in FIG. 5, the lower barrier
wall 330’ may extend from one side of the water level
sensor 250 spaced apart from the intermediate portion
of the water level sensor 250.

[0112] When the lower portion of the receptacle 300
does not have a chamber structure, but has a barrier wall
structure, different from conventional cases, it is possible
to considerably reduce the accumulation of foreign mat-
ter.

[0113] Also, when the water level sensor 250 is in-
stalled such that it is misaligned from the intermediate
portion of the lower barrier wall 330’, or extends from one
side of the water level sensor 250 spaced apart from the
intermediate portion of the water level sensor 250, as
described above, it is possible to prevent the electrodes
from being electrically connected by the accumulated for-
eign matter.

[0114] Hereinafter, operation of the steam generating
device having the above-described configuration, oper-
ation of the drum washing machine having the same, and
effects according to the operations will be described.
[0115] When electric power is supplied to the drum
washing machine, the controller (not shown) included in
the drum washing machine controls the wash water sup-
ply valve 181 of the water supply valve assembly 180
such that wash water is supplied to the tub 120 such that
the level of the supplied wash water reaches a predeter-
mined water level. The controller then drives the circula-
tion pump 160, so as to circulate the wash water present
in the tub 120 to the top of the drum 130 via a water path
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defined outside the tub 120. The controller also controls
the drum 130 to rotate, in order to perform a laundry wet-
ting operation.

[0116] The controller also controls the steam-associ-
ated water supply valve 182 of the water supply valve
assembly 180 to supply a certain amount of water to the
case 210 of the steam generator 200.

[0117] When water is supplied to the case 210, the
supplied water is introduced into the receptacle 300
through the openings 350 formed at the bottom and op-
posite side wall portions of the receptacle 300. At this
time, the water level sensor 250 senses the level of water
introduced into the receptacle 300.

[0118] Meanwhile, the water introduced into the case
210 is heated by the steam heater 230, so that it is con-
verted to steam. During this procedure, the receptacle
300 prevents water splashed or air bubbles generated in
accordance with a water heating operation from coming
into direct contact with the electrodes of the water level
sensor 250.

[0119] The steam generated in the case 210 is dis-
charged into the drum 130, in which laundry is contained,
after being guided by the steam supply pipe 220 con-
nected to the case 210 and drum 130. Thus, the steam
is supplied to the laundry contained in the drum 130.
[0120] The steam generator 200 continuously supplies
steam to the drum 130 while repeating the above-de-
scribed procedure.

[0121] Meanwhile, foreign matter contained in the wa-
terintroduced into the receptacle 300 is accumulated dur-
ing the operation of the steam generator 200. In accord-
ance with the present invention, as described, it is pos-
sible to minimize the accumulation of foreign matter in
the receptacle 300, and thus to prevent the water level
sensor 250 from malfunctioning due to the foreign matter
because the receptacle 300 is downwardly elongated
from the upper case 210 while having an opening 350 at
the bottom such that it directly communicates with the
interior of the case 200.

[0122] Also, since high-temperature steam is rapidly
sprayed into the drum via the steam generator 210 ac-
cording to the present invention during the laundry wet-
ting operation carried out in accordance with the re-sup-
ply of water to the tub 120, the rotation of the drum, and
the operation of the circulation pump 160, it is possible
to maintain the atmosphere of the interior of the drum
130 at a temperature optimal for a desired washing per-
formance.

[0123] The laundry wetting procedure and the steam
supply procedure carried out through the steam gener-
ator 200 are carried out until the temperature sensed by
the temperature sensor 150 reaches a target tempera-
ture. When the temperature sensed by the temperature
sensor 150 reaches a target temperature, the supply of
steam through the steam generator 200 is stopped. Si-
multaneously, the wash water supply valve 181 is con-
trolled to supply water to the tub 120 until the level of
waterin the tub 120 reaches a predetermined water level.
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Thereafter, the drum 130 is rotated in clockwise and
counter-clockwise directions, and post-washing is car-
ried out in accordance with a set program.

[0124] The post-washing may be carried out under the
condition in which the wash water is heated to a prede-
termined temperature by the wash water heater 122. Al-
so, the post-washing may be carried out under the con-
dition in which the circulation pump 160 operates at in-
tervals of a predetermined time, to circulate the wash
water.

[0125] After completion of the post-washing, desired
or selected cycles, for example, rinsing and spin-drying
cycles, are sequentially carried out in accordance with
general procedures.

[0126] The steamgenerating device having the above-
described configuration according to the present inven-
tion and the washing machine having the same provide
the following effects.

[0127] First, since the receptacle extends downwardly
from the top of the case, and the opening formed through
the entire bottom portion of the receptacle directly com-
municates with the interior of the case, it is possible to
minimize the accumulation of foreign matter in the recep-
tacle.

[0128] When the receptacle has a chamber structure
at an upper portion thereof, and a plate-shaped barrier
wall structure at a lower portion thereof, the accumulation
of foreign matter in the receptacle can be remarkably
reduced.

[0129] Accordingly, it is possible to prevent the water
level sensor and steam heater from malfunctioning due
to the accumulated foreign matter, and thus to extend
the life span of the fuse of the heater.

[0130] Second, since the water level sensor is ar-
ranged to be misaligned from the intermediate portion of
the lower barrier wall, it is possible to prevent the elec-
trodes of the water level sensor from being electrically
connected, and thus to prevent the water level sensor
from malfunctioning.

[0131] Third, since the receptacle has an elongated
single receptacle structure or a receptacle structure add-
ed with a simple barrier wall, different from a double re-
ceptacle structure including upper and lower receptacles
asin conventional cases, itis possible to reduce the man-
ufacturing costs and manufacturing processes of the
steam generating device and washing machine.

[0132] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit or
scope of the inventions. Thus, it is intended that the
presentinvention covers the modifications and variations
of this invention provided they come within the scope of
the appended claims and their equivalents.

Claims

1. A steam generating device comprising:
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10.

11.

a case for containing water, the case receiving
a heater;

a water level sensor for sensing a water level of
the case; and

a receptacle extending downwardly from a top
of the case while enclosing the water level sen-
sor, to prevent the water level sensor from mal-
functioning, the receptacle having an open bot-
tom directly communicating with an interior of
the case, to prevent foreign matter from being
accumulated in the receptacle.

The steam generating device according to claim 1,
wherein the receptacle communicates with the inte-
rior of the case through the entire portion of the open
bottom.

The steam generating device according to claim 1,
wherein the receptacle extends to a position approx-
imate to a bottom of the case.

The steam generating device according to claim 1,
wherein the receptacle includes an opening for al-
lowing water to be introduced toward the water level
sensor.

The steam generating device according to claim 4,
wherein the opening is formed at the bottom of the
receptacle.

The steam generating device according to claim 4,
wherein the opening is formed at a side wall portion
of the receptacle.

The steam generating device according to claim 1,
further comprising:

a lower barrier wall extending downwardly from
a bottom of the case.

The steam generating device according to claim 7,
wherein the receptacle includes a first barrier wall
arranged adjacent to the heater, and a second bar-
rier wall arranged to be spaced apart from the first
barrier wall.

The steam generating device according to claim 8,
wherein the second barrier wall is arranged beneath
the first barrier wall.

The steam generating device according to claim 8,
wherein the second barrier wall is arranged such that
an upper end of the second barrier wall overlaps with
a lower end of the first barrier wall.

The steam generating device according to claim 8,
wherein the first barrier wall has a plate shape.
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13.

14.

15.

16.

17.

18.

19.

20.
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The steam generating device according to claim 8,
wherein the water level sensor is arranged to be mis-
aligned from an intermediate portion of the second
barrier wall toward one side of the second barrier
wall.

The steam generating device according to claim 8,
wherein the receptacle includes openings respec-
tively formed at opposite side wall portions of the
receptacle, to allow water to be introduced toward
the water level sensor.

A washing machine comprising:

a body;

a tub installed in the body;

a drum rotatably installed in the tub; and

a steam generating device for supplying steam
to the drum, the steam generating device includ-
ing a case for containing water, the case receiv-
ing a heater, a water level sensor for sensing a
water level of the case, and a receptacle extend-
ing downwardly from a top of the case while en-
closing the water level sensor, to prevent the
water level sensor from malfunctioning, the re-
ceptacle having an open bottom directly com-
municating with an interior of the case, to pre-
vent foreign matter from being accumulated in
the receptacle.

The washing machine according to claim 14, wherein
the receptacle extends to a position approximate to
a bottom of the case while communicating with the
interior of the case through the entire portion of the
open bottom.

The washing machine according to claim 14, wherein
the receptacle includes an opening for allowing water
to be introduced toward the water level sensor.

The washing machine according to claim 16, wherein
the opening comprises openings respectively
formed at the bottom of the receptacle and side wall
portions of the receptacle.

The washing machine according to claim 14, wherein
the steam generating device further includes a lower
barrier wall extending downwardly from a bottom of
the case.

The washing machine according to claim 18, wherein
the receptacle includes a first barrier wall arranged
adjacent to the heater, and a second barrier wall ar-
ranged to be spaced apart from the first barrier wall.

The washing machine according to claim 19, wherein
the second barrier wall is arranged beneath the first
barrier wall.
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21.

22,

23.
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The washing machine according to claim 19, wherein
the second barrier wall is arranged such that an up-
per end of the second barrier wall overlaps with a
lower end of the first barrier wall.

The washing machine according to claim 19, wherein
the water level sensor is arranged to be misaligned
from an intermediate portion of the second barrier
wall toward one side of the second barrier wall.

The washing machine according to claim 19, wherein
the receptacle includes openings respectively
formed at opposite side wall portions of the recepta-
cle, to allow water to be introduced toward the water
level sensor.
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