06/101312 A1 IR 0 OO0

—

=

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization __; d | [.

TInternational Burcau 2 |0 0 00 0 00 O O

(10) International Publication Number

WO 2006/101312 Al

(43) International Publication Date
28 September 2006 (28.09.2006)

(51) International Patent Classification: (74) Agents: BAHNG, Hae Cheol et al.; KBK & Associates,
GOG6T 17/40 (2006.01) GOG6T 15/70 (2006.01) 15th Floor YoSam Building, 648-23, Yeoksam-dong,
GOG6T 15/20 (2006.01) Kangnam-ku, Seoul 135-080 (KR).

(81) Designated States (unless otherwise indicated, for every

(21) International Application Number: kind of national protection available): AE, AG, AL, AM,

PCT/KR2006/000667 AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,

(22) International Filing Date: CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
27 February 2006 (27.02.2006) GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,

o KG, KM, KN, KP, KZ, LC, LK, LR, LS, LT, LU, LV, LY,

(25) Filing Language: Korean MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO,
NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK,

(26) Publication Language: English SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ,

VC, VN, YU, ZA, 7ZM, ZW.
(30) Priority Data:

(84) Designated States (unless otherwise indicated, for every
10-2005-0025102 25 March 2005 (25.03.2005) KR

kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
(72) Inventor; and RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,

(75) Inventor/Applicant (for US only): PARK, Seog Kyu GN, GQ, GW, ML, MR, NE, SN, TD, TG).
[KR/KR]; 107-1203 Daedong Apt., Daebang-dong, Published:
Changwon-si, Gyeongsangnam-do 641-757 (KR). —  with international search report

(71) Applicant (for all designated States except US): LG
ELECTRONICS INC. [KR/KR]; 20, Yoido-dong,
Youngdungpo-gu, Seoul 150-721 (KR).

[Continued on next page]

(54) Title: WASHING DEVICE AND METHOD CONTROLLING THE SAME

(57) Abstract: A washing machine having a steam generator, which generates steam so that the steam is used in a washing or drying
operation, and a method for controlling the same are disclosed. The steam generator includes a case having a space for storing water;
a heater provided in the space of the case for generating heat; and a water level sensor for sensing the minimum and maximum level
of the water stored in the space of the case. A controller controls the water supply valve and the heater according to a result sensed by
the water level sensor. The water supply valve is opened and closed, thereby controlling the supply of water to the steam generator.



WO 2006/101312 A1 I} 010 A08OH0 0 0000 O

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations” appearing at the begin-
ning of each regular issue of the PCT Gazette.



WO 2006/101312

PCT/KR2006/000667
1
Description
WASHING DEVICE AND METHOD CONTROLL]NG
THE SAME
Technical Field )
[1] The present invention relates to a washing machine, and highér particularly, to a

steam generator for a washing machine, which generates steam so that the steam is -
used in a washing or dfying operation. o
Background Art

2] Generally, Washing machines include a pulsator washing machine in which a drum
is vertically erected, a drum washing machine in which a drum is horizontally laid, a
drying and washing machine having drying and washing functions, and a drying
machine having only a drying function.

[3] Among the washing machines, the pulsator washing machine, the drum washing
machine, and the drying and washing machine performa washing operation using

~ washing water. .
[4] In the washmg operation, a large amount of washing water is required. Ac-
\ cordmgly, various attempts to mlmmlze the amount of the washing water used to wash

laundry are currently being 1nvcst1gated

[5] For this reason, a steam generator is provided. The steam generator assists the
washing operation so that the washing operation is performed using a small amount of
washing water.

[6] Hereinafter, with reference to FIGS. 1 and 2, a conventional steam generator for a

washing machine will be described in detail.

7] As shown in FIGS. 1 and 2, the conventional steam generator comprises a case 1,
and a heater 2.
[8] The case 1 defines the external appearance of the steam generator, forms a space for

storing water required to generate steam, and comprises an upper case 11 forming the
upper portion of the case 1 and a lower case 12 forming the lower portion of the case
1.

[9] A water supply pipe 1a connected to a water supply channel (not shown) of the
washing machine is formed at one side of the case 1, and a steam discharge pipe 1b
connected to a steam supply pipe (not shown) for supplying steam generated in the
case 1 by evaporation to the inside of a drum of the washing machine is formed at the

other side of the case 1.
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2
[10] The heater 2 is installed in the horizontal direction in the lower portion of the case
: . ;
{11} The heater 2 is a sheath heater, and two terminals of the heater 2 are exposed from
| one side of the case 1 to the outside. .
[12] The beater 2 serves to generate heat to evaporate water stored in the case 1.
(131 Accordingly, when the steam generator is operatéd, the heater 2 generates heat, and

thus evaporates water stored in the case 1. Steam obtained by the cwaporation of the
water is discharged to the outside through the steam discharge pipe 1b, and is supplied
to the inside of a drum (not shown) of the washing machine, thereby perforrmng
various operations using the steam. ' )

[14] The selective generation of heat from the heater 2 and the ‘supply of water into the
case 1 in the above conventional steam generator must be performed only at a point of
time when these operations are possible.

[15] Here, the point of time means a state in which a sufficient amount of water is
supplied to the inside of the case ].

[16] The conventional steam generator does not have a separate device for correctly
measurmg the supply anmunt of water in the steam generator accordmg to respectwe
states, but only has a water level sensor for detecting whether or not water exists in the
steam generator. \

(17 The washing machine having the conventional steam generator is operated when
water exists in the steam generator regardlower of the supply amount of the water in
the steam generator. Accordingly, during the operation of the steam generator, a lack
of water occurs and the heater 2 is exposed to external air.

[18] Thereby, the temperature in the case 1 rapidly increases, and the case 1 is deformed
and contacts the heater 2, thus causing danger of a fire.

Disclosure of Invention
Technical Problem

[19] An object of the present invention devised to solve the problem lies on a washing
machine having a steam generator, in which the correct amount of water supplied to
the inside of a case is sensed so that operations of various components for generating
steam can be controlled using the sensed value, and a method for controlling the same.
Technical Solution

[20] The object of the present invention can be achieved by providing a washing

machine comprising a steam generator comprising a case having a space for storing
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water; a heater provided in the space of the case for generating heat; and a water level
sensor for sensing the minimum and maximum level of the'water stored in the space of
the case.

[21] A controller controls the water supply valve and the heater acéording to a result
sensed by the water level sensor. The water supply valve is opened and closed, thereby
controlling the supply of water to the steam generator.

[22] Here, instead of sensing the maximum water level and the minimum water level,

| the water level sensor may sense whether or not the level of the water is lowef than the
minimum water level or higher than the maximum water level. Further, the vvatef level
sensor may be operated such that both methods are possible. ‘

[23] Preferably, the minimum water level may be a level of water, which exposes the
heater from the surface of the water. That is, preferably, the minimum water level may
be set to be equal to or lower than the level of water, which exposes the heater from
the surface of the water.

[24] Preferably, when it is sensed that the water level is equal to or lower than the
minimum water level, the operation of the heater is stopped.

[25] Preferably, the maximum water level is a level of water, which is maximally

‘ contaiped in the space of the case. Preferably, when it is sensea that the‘water level is

equal to or higher than the maximum water level, the water supply valve is closed.

[26] Preferably, the controller closes the water supply valve when a water supply time
counted after the start of the supply of water reaches a designated time. Thereby, it is
possible to prepare for a defect of the water level sensor.

[27] Higher preferably, the controller closes the water supply valve and operates a
warning device to notify a user of the defect of the water level sensor, when the result
sensed by the water level sensor is not higher than the maximum water level although
the counted water supply time exceeds the designated time.

[28] The warning device may have various shapes. For example, the warning device is a
buzzer for sounding an alarm, a lamp, or an LCD for displaying the defect.

[29] Preférably, the controller starts the operation of the heater only when the result
sensed by the water level sensor is equal to or higher than the maximum water level.
Then, the controller stops the operation of the heater when a heater operating time
counted after the start of the operation of the heater reaches a designated time.
Thereby, it is possible to prepare for a defect of the water level sensor.

[30] Higher preferably, the controller stops the operation of the heater and operates the

warning device to notify a user of the defect of the water level sensor, when the result
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sensed by the water level sensor is not lower than the minimum water level although
the heater operating time counted after the start of the operation of the heater exceeds
the designated time.

The water level sensor comprises a long electrode, e terminal of which is exposed
to a height corresponding to the minimum water level; a common electrode, a terminal
of which is exposed to a height corresponding to or below the minimum water level;
and a short electrode, a terminal of which is exposed to a height corresponding to the
maximum water level. o |

The water level sensor has various water level sensing methods. For example,
voltages values of the short and long electrodes based on the common electrode may
be used, or whether or not the common electrode is electrically connected to the long
or short electrode may be used.

In a further aspect of the present invention, provided herein is a washing machine

comprising a main body forming the external appearance of the washing machine; a

generator provided in the main body, and comprising a case having a space for

generatmg steam, a heater provided in the space of the case for generating heat, and a

water level sensor comprising a common electrode, a terrmnal of which is exposed to a
height at which the heater is completely submerged in water, a long electrode, a
terminal of which is exposed to the same height as that of the terminal of the common
electrode, and a short electrode, a terminal of which is exposed to a height cor-
responding to the maximum level of water required to generate the steam; and a
controller comprising a converter for converting a value sensed by the water level
sensor into a digital data value, comparing the digital data value converted by the
converter to a predetermined reference value, and controlling the operation of the
water supply valve and the generation of heat from the heater based on a compared
result.

In another aspect of the present invention, provided herein is a method for
controlling a washing machine comprising confirming whether or not an external
signal for controlling operations of a water supply valve and a heater is applied;
sensing a voltage value of a long electrode or a short electrode using a water level
sensor of a steam generator when it is confirmed that the external signal is applied;
converting the voltage value into a digital data value and comparing the converted
value to a predetermined reference value; and determining whether or not the water

supply valve and the heater are operated according to a compared result, and
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controlling the operations of the water supply valve and the heater based on a
determined result.

[35] In yet another aspect of the present invention, provided herein is a method for
controlling a washing machine having a steam generator comprising confirming
whether or not a common electrode is electrically connected to a long electrode or a
short electrode; and controlling a water supply valve or a heater according to a .
confirmed result. - .

Advantageous Effects

[36] In the washing machine and the method for controlling the same of the present
invention, it is possible to correctly measure tﬁe amount of water existing in the steam
generator. )

371 That is, since a current water level is correctly detected using voltage values of
respective electrodes sensed by the water level sensor, the water supply valve and the
heater are correctly controlled.

[38] . Particularly, aithough the water level sensor is out of order, the supply of water or
the generation of heat is automatically stopped according to the total water supply time
or the total heat generating time, theréby improvi\n‘g the stability of the steam
generator. ‘ \ ;.

Brief Description of the Drawings

[39] The accompanying drawings, which are included to provide a further understanding

of the invention, illustrate embodiments of the invention and together with the de-

scription serve to explain the principle of the invention.

[40] In the drawings:

[41} FIG. 1 is a perspective view of a conventional steam generator for a washing
machine; ‘

[42] FIG. 2 is an exploded perspective view illustrating the internal structure of the con-

ventional steam generator;

[43] FIG. 3 is a block diagram illustrating a washing machine in accordance with an

embodiment of the present invention;

[44] ~ FIG. 4 is an exploded perspective view illustrating the internal structure of a steam
generator for the washing machine in accordance with the embodiment of the present
invention;

[45] FIGS. 5 and 6 are flow charts illustrating a method for controlling the washing

machine in accordance with the embodiment of the present invention; and
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[46] FIGS. 7 to 11 are schematic views of a water level sensor for illustrating the
method for controlling the washing machine in accordance with the embodiment of the
present invention.

Best Mode for Carrying Out the Invention

[47] Reference will now be made in detail to the preferred embodiment of the present
invenfion, examples of which are illustrated in the accompanying drawings. |

[48] _ Hereinafter, with refetence to FIGS. 3 to 11, a washing machine and a method for
controllihg the same in accordance with a preferred embodiment of the present ‘
invention are descried in detail. '

[49] FIG. 3 is a block diagram illusﬁating a washing machine in accordance with the
embodiment of the present invention.

[501. As shown in FIG. 3, the washing machine in accordance with the embodiment of

the present invention comprises a main body 100, a water supply valve 200, a steam

generator 300, and a controller 400. ‘

[51] The main body 100 of the washing machine forms the external, appearance of the
washing machine.

[52] The water supply valve 200 of the washmg machme is provided in a water supply
channel 110 in the main body 100, and selectively opens and closes the water supply
channel 110. .

[53] Here, the water supply channel 110 serves to guide the supply of water, which is

used to generate steam, to the steam generator 300.

[54] The steam generator 300 of the washing machine is provided in one space in the
main body 100, and serves to generate steam by evaporating the water supplied
through the water supply channel 110.

[55] The steam generator 300, as shown in FIG. 4, comprises a case 310, a heater 320,
and a water level sensor 330.

[56] The case 310 is a rectangular box for forming the external appearance of the steam
generator 300 and forming a space in which steam is generated.

1571 The heater 320 is provided in the case 310, and éerves to evaporate water stored in
the case 310 by generating heat.

[58] The water level sensor 330 comprises three electrodes, such as a common electrode
331, a long electrode 332, and a short electrode 333, and serves to sense a water level
in the case 310.

[59] The common electrode 331 and the long electrode 332 are installed such that

terminals of the common electrode 331 and the long electrode 332 are exposed at a
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height corresponding to the minimum level of water necessary to generate steam, and
the short electrode 333 has a shorter length than those of the common electrode 331
and the long electrode 332 and is installed such that a terminal of the short electrode
333 is exposed at a.height corresponding to the maximum level of the water necessary
to generate steam.

[60j The height, at which the terminals of the long electrode 332 and the common

"~ electrode 331 are exposed, is a herght at which the heater 320 is completely
submerged in water.

[61] The controller 400 of the washing machine is provided in the main body 100, and
controls the qperatione of various driving units of the washing machine, the operation
of the water supply valve 200, and the generation of heat from the heater 320 of the
steam generator 300.

[62] Particularly, the controller 400 comprises an analog- d1g1ta1 converter (ADC) 410
for converting a value sensed by the water level sensor 330 of the steam generator 300
into a digital data value. The controller 400 compares the digital data value
(hereinafter, referred to as a "converted value", which is converted by the ADC 410, to
a predeterrmned reference value, and controls the operation of the water supply valve
200 and the generation of heat from the heater 320 based on the compared result.

[63] The above washing machine in accordance with the embodiment of the present
invention may be a drum washing machine exclusively having a washing function, a
drum washing machine having washing and drying functions, or a drying machine.

[64] The washing machine in accordance with the embodiment of the present invention
further comprises a control panel (C/P) 510 allowing a user to manipulate various
operations, and a display unit 520 displaying the manipulated operations and various

. states of the washing machine. .

[65] Hereinafter, with reference to FIGS. 4 and 5, a method for controlling the washing
machine having the steam generator 300 in accordance with the embodiment of the
present invention is descried in higher detail.

[66] First, the controller 400 of the washin‘g machine confirms whether or not an
external signal for selecting various operations is supplied from a user through the C/P
510 (S110).

[67] During the above process, when the user performs the selection for controlling the
operation of the steam generator 300 so as to operate steam washing, steam rinsing, or
steam sterilizing, the controller 400 receives a signal generated by the above selection.

[68] In this case, the controller 400 controls the water level sensor 330 of the steam
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generator 300 so that the water level sensor 330 senses a water level in the case 310,

and then receives sensed values from the water level sensor 330 (S120).

[69] Here, the sensed values are voltage values of the long electrode 332 and the short
electrode 333,
[70] The controller 400 converts the received voltage values of the long electrode 332

and the short electrode 333 into digital data values using the ADC 410 (S130), and

confirms the converted values.

- [71] Here, the controller 400 compares the converted values toa predetermined
reference value (S140).

[72] _ For exarnple, on the assumption that the reference value is 150, the controller 400
determines whether or not the converted values of the long electrode 332 and the short
electrode 333 are larger than, equal to, or smaller than 150.

[73] Thereafter, the controller 400 determines whether or not the water supply valve 200
is operated and the heater 320 is operated based on the compared result (S150), and
performs the control according to the determined result (S160).

[74] Hereinafter, with reference to FIGS. 7 to 11, the step S150 and the step S160 are
descnbed in hlgher detail. .
[75] Hrst, as the compared result when the converted value (S) of the short electrode

333 is larger than the reference value (N), the controller 400 determines that the
amount of water in the case 310 of the steam generator 300 is insufficient (S210). This
state is illustrated in FIGS. 7 to 10.

[76] Of course, as shown in FIGS. 7 and 8, when the converted value (L) of the long
electrode 332 and the converted value (S) of the short electrode 333 are larger than the
reference value (N), the controller 400 determines that the amount of water in the case
310 of the steam generator 300 is insufficient.

[77] Thereby, the controller 400 opens the water supply valve 200 so that water is

supplied to the steam generator 300. At this time, the controller 400 does not operate
the heater 320.
[78] Accordingly, water is supplied to the steam generator 300 through the water supply

channel 110 of the main body 100 of the washing machine, and the heater 320 is
maintained in an OFF state (S220).

[79] During the supply of water, the controller 400 contjnmusly compares the converted
values (L and S) of the long and short electrodes 332 and 333 to the reference value
(N), and, when the converted value (S) of the short electrode 333 is smaller than the
reference value (N), the controller 400 closes the water supply valve 200 so that the
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supply of water is stopped (S230). This state is illustrated in FIG. 11.

180] However, in the case that the water level sensor 330 malfunctione or is out of order,
it is confirmed that the converted value (S) of the short electrode 333 and/or the
converted value (L) of the long electrode 332 arefis larger than the referenee value (N).

[81] Accordingly, it is preferable that the controller 400 counts the time during the

A above water supply process. |

: [82] That is, most preferably, when the converted value of at least one of the electrodes
332 and 333 does not vary until a water supply tlme obtained by the above time count
exceeds a designated time, the water supply valve 200 is closed so that the supply of

water is stopped. ‘ i

[83] Here, the designated time is a time to supply water to a full water level in the case
310, i.e., a position at which the short electrode 333 is located, when the water is
supplied to the inside of the case 310 under the condition that the water supply valve
200 is opened, and was obtained from conventional experiments.

[84] Particularly,ﬂ it is possible to confirm whether or not the water level sensor 330 is
defective through the above series of the processes.

'[85] That is, when only the converted value of the short e]ectrode 333y vanes until the
water supply t1me exceeds the designated time, it is determined that the long electrode
3321is defectlve, and when only the converted value of the long electrode 332 varies.
until the water supply time exceeds the designated time, it is determined that the short
electrode 333 is defective.

[86] Preferably, when the defect of the water level sensor 330 is detected, an error
message indicating the defect of the water level sensor 330 is displayed on the display
unit 520, thus informing a user of the defect.

[871 ~  On the other hand, when the converted value (S) of the short electrode 333 is
smaller than the reference value (N), it is determined that the amount of water in the
case 310 of the steam generator 300 is sufficient and the steam generator 300 can be

operated without additional supply of water (S240). This state is illustrated in FIG. 11.

[88] Then, the controller 400 closes the water supply valve 200 and turns the heater 320
on (S250), thereby operating the steam generator 300 so that steam is supplied to a
drum of the washing machine.

[89] The sensing of the water level in the case 310 using the water Ievel sensor 330 is

continwusly performed during the operation of the steam generator 300, i.e., during
the generation of heat from the heater 320.

[90] The above operation of the steam generator 300 is continwusly performed until the
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operation of the washing machine using steam is terrmnated During the above
operation, when the converted value (L) of the long electrode 332 is larger than the
reference value (N), as shown in FIGS. 7 and 8, the operation of the heater 320 1is
forcibly stopped even if the operation of the washing machine ﬁsing steam is not
terminated (S260), and then water is additionally supplied to the steam generator 300.

[91] During the above operation of the steam generator 300, the water level sensor 330
may be out of order. In this case, the water level in the case 310 is lowered lower than
the height of the heater 320 and the heater 320 is superheated, thus causing many
problems.

[92] Accordingly, preferably, the controller 400 counts the time duﬁng the operation of
the steam generator 300.

[93] That is, most preferably, when the converted value (L) of the long electrode 332
does not vary although the heat generating time of the heater 320 exceeds a designated
time set from a point of time, when water is finally supplied to the steam generator
300, the. operation of the heater 320 is stopped so that the generation of heat from the .
heater 320 is stopped. A

[94] Here the designated time is a time to lower the water level in the case 310toa

‘ pos1t10n at which the terminal of the long electrode 332 is located when the heater 320
generates heat under the condition that the water level in the case 310 reaches the full

water level, and was obtained from conventional experiments.

[95] The heat generating time of the heater 320 is the total of time during the turning-on
of the heater 320.
[96] Particularly, it is possible to confirm whether or not the water level sensor 330 is

defective through the above series of the processes.

[97] That is, when the converted value (L) of the long electrode 332 does not vary until
the heat generating time exceeds the designated time, it is determined that the water
level sensor 330 is defective.

[98] Preferably, when the defect of the water level sensor 330 is detected, an error
messége indicating the defect of the water level sensor 330 is displayed on the displéy

unit 520, thus informing a user of the defect.

[99} During the supply of water to the steam generator 300 and during the operation of
the steam generator 300, the converted values (L and S) of the long electrode 332 and
the short electrode 333 vary.

[100] For example, during the supply of water to the steam generator 300, the converted

value (L) of the long electrode 332 may become smaller than the reference value (N)
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[102]

[103]

[104]

[105]

[106]
[107]

[108]
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before the converted value (S) of the short electrode 333 becomes smaller than the
reference value (N). '

Thereby, a point of time when the generation of heat from the heater 320 can be
controlled may be confused. This point of time is pfogrammed for controlling the
steam generator 300.

In the embodiment of the present invention, the process for supplying water to the
steam generator 300 and the process for generatmg heat from the heater 320 are dis-
tinguished from each other. Accordingly, when the water supplylng process is
performed, the supply of water is controlled using the converted value (S) of the short
electrode 333 regardlower of the variation of the converted value (L) of the long
electrode 332, and when the heat génerating process is performed, the generation of
heat is controlled using the converted value (L) of the long electrode 332 regardlower
of the variation of the converted value (S) of the short electrode 333.

That is, during the supply of water, although the converted value (L) of the long
electrode 332 becomes smaller than the reference value (N), the heater 302 does not .
generate heat, and, during the generation of heat, although the converted value (S) of
the short electrode 333 becomes larger than the reference va]ue (N), the supply of
water is not performed. ‘

Thereby, it is possible to prevent an error occurring during the supply of water or
the generation of heat in the operation of the washing machine.

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 invention. Thus, it is intended that the present invention cover the modi-
fications and variations of this invention provided they come within the scope of the
appended claims and their equivalents.

Industrial Applicability

The present invention provides a washing machine having a steam generator, which
generates steam so that the steam is used in a washing or drying operation, and a
method for controlling the same. '

In the washing machine and the method for controlling the same of the pfesent
invention, it is possible to correctly measure the amount of water existing in the steam
generator.

That is, since a current water level is correctly detected using voltage values of
respective electrodes sensed by a water level sensor, a water supply valve and a heater

are correctly controlled.
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[109] Particularly, although the water level sensor is out of order, the supply of water or
the generation of heat is automatically stopped according to the total water supply time
or the total heat generating time, thereby improving the stability of the steam

generator.
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Claims

A washing machine comprising a steam generator, the steam generator
comprising:
a case having a space for storing water;

a heater provided in the space of the case; and

a water level sensor for sensing a minimum and a maximum level of the water

stored in the space of the case.

The Washing machine as set forth in claim 1, further comprising:

a water supply valve for supplying water to the steam generator; and

a controller for controlling the water supply valve or the heater according to a
result sensed by the water level sensor.

A washing machine comprising a steam generator, the steam genérator
comprising:

a case having a space for storing water;

a heater provided in the space of the case; and :

a water level sensor for sensing whether or not the level of the water stored in the
space of the case is lower than the minimum water level and higher than the
maximum water level. . ‘

The washing machine as set forth in claim 3, wherein the minimum water level is
a water level, at which the heater is exposed from the surface of the water.

The washing machine as set forth in claim 4, wherein the water level sensor
comprises:

a long electrode, a terminal of which is exposed to a height corresponding to the
minimum water level;

a common electrode, a terminal of which is exposed to a height corresponding to
or below the minimum water level; and

a short electrode, a terminal of which is exposed to a height corresponding to the
maximum water level.

The washing machine as set forth in claim 4, further comprising:

a water supply valve for supplying water to the steam generator; and

a controller for controlling the water supply valve or the heater according to a
result sensed by the water level sensor.

The washing machine as set forth in claim 6, wherein the controller stops the

operation of the heater when the sensed level of the water stored in the space of
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the case is lower than the minimum water level.

[8] The washing machine as set forth in claim 7, wherein the controller closes the
water supply valve when the sensed level of the water stored in the space of the
case is hjgher than the maximum water level.

[9] The washing machine as set forth in claim 6, wherein the controller opens the

‘ water supply valve to start the supply of water to the steam generétor, counts a
water sﬁpply time, and closes the water supply valve when the counted water -
" supply time reaches a ‘designated time. '

[10] The washing machine as set forth in claim 8, wherein the controller closes the
water supply valve when a water supply time counted from the start of the
supply of water reaches a designated time although the result sensed by the water
level sensor is not higher than the maximum water level.

[11] The washing machine as set forth in claim 8, further comprising a warning
device,
wherein the controller closes the water supply valve and operates the warning
device when the result sensed by the water level sensor is not higher than the
maXImum water level although a water, supply time counted from the start of the
supply of water exceeds a deS1gnated time.

[12] The washing machine as set forth in claim 6, wherein the controller starts the
operation of the heater only when the result sensed by the water level sensor is
higher than the maximum water leve].

[13] The washing machine as set forth in claim 6, wherein the controller stops the
operation of the heater when a heater operating time counted after the start of the
operation of the heater reaches a designated time.

[14] . The washing machine as set forth in claim 7, wherein the controller stops the
operation of the heater when a heater operating time counted after the start of the
operation of the heater reaches a designated time although the result sensed by
the water level sensor is not lower than the minimum water level.

[15] The washing machine as set forth in claim 7, further comprising a warning
device,
wherein the controller stops the operation of the heater and operates the warning
device when the result sensed by the water level sensor is not lower than the
minimum water level although a heater operating time counted after the start of
the operation of the heater exceeds a designated time.

[16] A washing machine comprising:



[17]

(18]
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a main body forming the external appearance of the washing machine;

a water supply valve provided in a water supply channel in the main body;

a steam generator provided in the main body, and comprising a case having a

space for generating steam, a heater provided in the space of the case, and a
water level sensor comprising 2 common electrode, a terminal of which is
exposed to a height at which the heater is completely\submerged in water, a long
electrode, a terminal of which is exposed to the same height as that of the ‘
terminal of the common electrode, and a short elecﬁodé, a terminal of which is
exposed to a height corresponding to the maximum level of water required to
geﬁerate the steam; and ' ‘

a controller comprising a converter for converting a value sensed by the water
level sensor into a digital data value, comparing the digital data value converted
by the converter to a predetermined reference value, and controlling the
operation of the water supply valve and the generation of heat from the heater
based on a compared result.

A washing machine comprising:

a main body forming the external appearance of the washing machine; \

a wate:r supply valye pi‘dvided in a water supply channel in the main body;

a steam generator provided in the main body, and comprising a case having a
space for generating steam, a heater provided in the space of the case for
generating heat, and a water level sensor comprising a common electrode, a
terminal of which is exposed to a height at which the heater is completely
submerged in water, a long electrode, a terminal of which is exposed to the same
height as that of the terminal of the common electrode, and a short electrode, a
terminal of which is exposed to a height corresponding to the maximum level of -
water required to generate the steam; and

a controller comprising a converter for converting a value sensed by the water
level sensor into a digital data value, comparing the digital data value converted
by the converter to a predetermined reference value, and controlling the
operation of the water supply valve and the generation of heat from the heater
based on a compared result.

A method for controlling a washing machine comprising steps of:

confirming whether or not an external signal for controlling operations of a water
supply valve and a heater is applied;

sensing a voltage value of a long electrode or a short electrode using a water
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level sensor of a steam generator when it is confirmed that the external signal is
applied;

converting the voltage value into a digital data value and comparing the
converted value to a predetermined reference value; and .

determining whether or not the water supply valve and the heater are operated
according to a compared result, and contfolling the operations of the water
supply valve and the heater based on a determined result. ‘

[19] | The method as set forth in claim 18, whereiil, in'the control of the operations 6f
the water supply valve and the heater based on the determined result, the control
of the operation of the water supply valve is performed when the converted value
of the short electrode is larger than the reference value under the condition that

‘ the heat generation by the heater is not performed.

[20] The method as set forth in claim 19, wherein the operation of the water supply
valve is continwously performed until the converted value of the short electrode
is smaller than the reference value.

[21] The method as set forth in claim 20, further comprising steps of:
counting an operatmg time of the water supply Valve and conﬁrmmg Whether or
not the converted value of at least one electrode vanes and

_ stopping the operation of the water supply valve when the converted value of the
at least one electrode does not vary until the operating time of the water supply
valve exceeds a designated time.

[22] The method as set forth in claim 21, further comprising steps of:
determining that the long electrode is defective, when only the converted value
of the short electrode varies, and determining that the short electrode is
defective, when only the converted value of the long electrode varies, until the
operating time of the water supply valve exceeds the designated time; and
notifying a user of a determined result.

[23] The method as set forth in claim 21, wherein the designated time is a time to
supply water to the maximum water level. 4

[24] The method as set forth in claim 18, wherein, in the control of the operations of
the water supply valve and the heater based on the determined result, the control
of the operation of the heater is performed only when the converted value of the
short electrode is smaller than the reference value under the condition that the
operation of the water supply valve is not performed.

[25] The method as set forth in claim 24, further comprising steps of:



[26]

[27]

+ [28]
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counting a heat generating time of the heater during the control of the generation
of heat from the heater; and '

stopping the generation of heat from the heater when the counted heat generating
time reaches a designated time. |

The method as set forth in claim 25, further comprising steps of:

comparing the converted value of the long electrode to the predetermined
reference value during the count of the heat ‘generaﬁng time of the heater; and

forcibly stopping the generation of heat from the heater although the heat

* generating time does not reach the designated time when the converted value is

larger than the reference value.

A steam generator comprising:

a case having a space for storing water;

a heater provided in the space of the case; and

a water level sensor for sensing whether or not the level of the water stored in the

space of the case is lower than the minimum water level and higher than the

maximum water level.

compnsmg a water supply valve, a heater for heating water supphed through the
water supply valve, and a water level sensor for sensing the level of the water
supplied through the water supply valve, said water level sensor comprising a
long electrode, a terminal of which is exposed to a height corresponding to the
minimum water level, a common electrode, a terminal of which is exposed to a
height corresponding to or below the minimum water level, and a short
electrode, a terminal of which is exposed to a height correspondmg to the
maximum water level, comprising steps of:

confirming whether or not the common electrode is electrically connected to the
long electrode or the short electrode; and

controlling the water supply valve or the heater according to a confirmed result.
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