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(57) Abstract: A washing machine is disclosed. The washing
machine has an improved structure adapted to generate steam
in order to improve washing effect and enable sterilization of
laundry using the steam. The washing machine comprises a
tub (120) to contain water, a heater (150) installed in the tub
(120), and a controller to control the heater (150) to heat the
water contained in the tub (120) and to generate steam.
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Description |
A WASHING MACHINE GENERATING AND USING
THE STEAM
Technical Field
1] The present invention relates to a washing machine, and more particularly, to a

washing machine adapted to generate and supply steam in order to enhance washing
performance while énabling sterilization of laundry.
Background Art

(2] ‘ Generaliy, a washing machine can be classified into a pulsator type washing
machine having a drum standing in a vertical direction, and a drum type washing
machine having a drum lying in a horizontal direction.

[3] Since the drum type washing machine lies in the horizontal direction, it performs
washing operation in such a way of lifting and then dropping laundry within the drum.

[4] FIGs. 1 and 2 schematically show a conventional drum type washing machine

- operated as mentioned above.

[51 The drum type washing machma comprises a body 10, an outer tub 20 1nstalled
w1th1n the body 10, a drum 30 rotatably installed in the outer tub 20, a water supply
pipe 50 to guide flow of water, and a driving unit to drive the drum 30.

[6] Here, the body 10 is provided at a front side thereof with an input port 11 through
which laundry is input to the body 10, and a door 40 attached to the input port 11 to
open and close the input port 11. »

71 The outer tub 20 has a damper 21, which is provided at either lower side around an
outer periphery while being supported on an inner surface of the body 10.

i8] The outer tub 20 is provided therein with a heater 80 on a bottom surface thereof to
control the temperature of water used for washing the laundry.

[9] The drum 30 is rotatably installed within the outer tub 20, and has a plurality of
apertures 31 formed around an outer peripheral surface thereof such that water flows
into and from the drum 30 therethrough.

[10] - The water supply pipe 50 is a passage through which the water for washing the
laundry flows within the washing machine, and serves to guide the water supplied
from a water pipe through a water supplying valve 51 into the outer tub 20.

[11] Meanwhile, the washing machine further comprises a detergent storage part 52 at
the passage of the water supply pipe 50 to store detergent required for washing

operation such that the detergent is added to the water supplied into the outer tub 20.
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The detergent storage part 52 is provided in an upper space inside the body 10, and
is adapted to allow input of detergent. ‘

In addition, a distal end of the water supply pipe 50 is connected with an upper end
of the outer tub 20 at a front side thereof such that water gradually fills up.the outer tub
20 and the drum 30 from the bottom surface thereof after natural fall of the water.

The driving unit comprises a driving motor 71 to drive the drum 30, and a belt 72
connected between the driving motor 71 and the drum 30 to transmit dﬁving force of
the dﬂ§ing motor 71 to the drum 30. | ' |

However, the conventional drum type washing machine as described above

\ provides simple functions of washing and drying the laundry, and does not pfovide

other functions. .

Furthermore, even for a small amount of laundry or laundry with small amount of
contaminants, the conventional drum type washing machine requires not only a great
amount of water, but also substantially the same period of time as that for a general
washing operation, causing unnecessary consumption of electricity.

Furthermore, although a controller of the washing machine serves to control the
heater installed in the tub to warm the water, it does not serve to cont‘rol the heater to
génerate steam. Aé a result, the conventional drum type wasiling machine canno\t
provide effect of washing the lauﬁdry with the steam. When considering that one
method of enhancing washing effect is to increase the temperature of atmosphere
around the laundry, it is insufficient for the conventional washing machine to enhance
the washing effect only with warm water in the tub.

Disclosure of Invention

Technical Problem

An object of the present invention devised to solve the problem lies on a \;vashing
machine, which has an improved structure adapted to generate and supply steam using
a heater installed in a tub in order to improve washing effect, and on an installation
structure of a water water level detection part applied to the washing machine to enable
accurate detection for a level of water used for generating the steam.

Technical Solution

The object of the present invention can be achieved by providing a washing
machine, comprising: a tub to contain water; a heater installed in the tub; and a
controller to control the heater to heat the water contained in the tub to generate steam.

Unlike the prior art, the heater is controlled not to warm water, but to generate
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steam by heating water.

[21] Preferably, the washing machine further comprises a water level sensor to detect a
water level in the tub, and the controller controls the heater according to a detection
result of the water level sensor. |

[22] For example, when a very small amount of water is contained in the tub, it is
desirable to stop the heater in order to prevent problems, which can occur due to
overheating of the heater. In addition, it is possible-to control an amount of stearn by
controlling the heater through detection of the water level using the water.level Sensor.

[23] Preferably, the water level sensor detects the water level including a heater
exposing level which is a level allowing the heater to be exposed from a surface of
water. In addition, if it is determined that the detected water level is less than or equal
to the heater exposing level, the controller controls the heater to be turned off.

[24] Preferably, the water level sensor detects a higher water level above the heater
exposing level. In addition, if it is determined that the water level is the higher level,
the controller controls to stop water supply into the tub by turning off a water
supplying valve, which is provided to the water supply passage.

'[25] The water level sensor may be adapted to detect a plurahty of water levels higher

‘ than the heater exposmg Jevel. The controller can control the amount of steam with the

plurality of higher water levels and the heater exposing level. \

[26] The amount of steam may be controlled with reference to a specific time. For
example, the amount of steam can be controlled by controlling an operating time of the
heater.

[27] Preferably, the controller controls the heater to control the amount of steam with the
method as described above. Here, the amount of steam can be selected by a user or can
be preset to the controller according a kind of laundry.

[28] For example, the washing machine may further comprise a selection button to
control the amount of steam on a control panel to input a condition for washing the
laundry, thereby allowing the user to select the amount of steam. Alternatively, the
wasﬁing machine further comprises buttons to select the kind of laundry, such as ‘
general clothes, bedclothes, silks, etc., such that, when the kind of laundry is selected
by the user, the controller controls the heater to generate a preset amount of steam cor-
responding to the selected kind of laundry. Here, preferably, an amount of laundry may
be considered as a factor to control the heater.

[29] Preferably, the water supply passage has an outlet port disposed adjacent to the
heater. With this structure, it is possible to cool the heater by rapidly supplying the
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water to the heater through the outlet port if there can occur a problem of overheating.

[30] If the outlet port of the water supply paséage is apart from the heater, water
discharged from the outlet port is absorbed into the laundry while flowing towards the
heater, thereby preventing accurate detection of thé water level, so that the amount of
steam becomes inaccurate. Preferably, the heater is installed at a lower portion of the
tub, and the outlet port is also located at the lower portion of the tub.

[31] Here, the water supply passage may~compri§e a plurality of outlet ports through
which the water is supplied into the tub. One of the outlet poﬁs is located near the
heater, while the other is located at an upper portion of the tub. Accordingly, the outlet
port located at the upper portion of the tub is used for general water supply. In this
regard, the water supplying valve is adapted to determine one outlet port among the
plural outlet ports to discharge the water. |

[32] The water level sensor may comprise: a common electrode; a low level electrode to
detect a low water level; and a high level electrode to detect a high water level.

[33] When a water level reaches the low water-level and the water comes into contact
with the low water-level sensor, the low water-level sensor is electrically connected

. with the common electrode via the water. In thi§ manner, the water level can be
detected via confirmation whether o\r not the low water—]ével sensor i§ elécfn’cally
connecteci with the common electrode. At this time, the common electrode has its own
terminal located below the low water-level sensor. The high water-level is also
detected using the high water-level sensor in the similar manner to that described
above.

[34] Alternatively, instead of detecting the water level through confirmation of electrical
connection therebetween, the water level can be detected with voltage variation
occurring when the water leve] sensor comes into contact with the water.

[35] The tub may comprise a storage part depressed in a concave shape from an inner
surface of the tub to contain the water. Preferably, the heater is installed in the storage
part. In addition, it is desirable that the outlet port of the water supply passage be
located in the storage part in order to generate steam. ‘

[36] Although not being limited to this structure, the storage part may be located at the
lower portion of the tub. In this manner, when the steam is generated by heating the
water in the storage part as described above, it is possible to control an accurate
amount of steam to be generated. Additionally, it is possible to enhance accuracy of
detection for the water level.

[37] Preferably, the water level sensor is installed through a bottom surface of the
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storage part. More preferably, the water level sensor is inserted through the bottom
surface of the storage part while ensuring easy detachment therefrom. In addition,
preferably, the water level sensor has a connector to which a coupler of the controller
is detachably coupled. A

Meanwhile, the washing machine may further comprise a circulation pump to draw
the water from the tub and then to pump the water to an upper space of the tub. When
the steam is generated and completely filled in the tub, the atmosphere in the tubis
increased in temperature. At this time, a low surfaee temperature of the tub or the drum
impedes the increase in temperature of the atmosphere. In addition, since the low
surface temperature of the tub or the drum causes condensation of steam and results in
dispersion of the steam, it cause low energy efficiency of the washing machine.

Accordingly, it is necessary to increase the temperature of the tub or the drum,
through circulation of hot water with the circulation pump. In addition, it is possible to
increase swelling effect by circulating the water using the circulation pump while
supplying the steam in a process of swelling the laundry.

More preferably, the washing machine further comprises a temperature sensor to
detect an inner temperature of the tub. Thus, 1t is preferable to control supply of steam
through confirmation of the temperature of the tub. For example the steam may be
supplied until the temperature of the tub is increased to a preset temperature. Al-
ternatively, the steam may be supplied into the tub so as to maintain the temperature of
the tub for a predetermined period of time.

Another aspect of the present invention provides a method for controlling a
washing machine, the washing machine comprising a tub, a heater installed inside the
tub, and a water level sensor to detect a high level L1 and a low level L2 of water in
the tub, the method comprising the steps of: supplying water to the high level into the
tub until it is determined by the water level sensor that the water reaches the high level
in the tub; and generating steam by controlling the heater until it is determined by the
water level sensor that the water reaches the low level in the tub.

When multiple high levels are set in the tub, it is possible to control an amount of
steam.

The step of supplying the water to the high level may comprise supplying the water
into the tub at an initial stage; detecting a water level in the tub by using the water
level sensor; and additionally supplying the water into the tub if it is determined that
the detected water level is lower than the high level, discharging the water if it is

determined that the detected water level is higher than the high level, or stopping water



WO 2006/129912 PCT/KR2006/001180

supply if it is determined that the detected water level is the same as the high level.

[44] Since generation of steam with an excessive amount of water requires unnecessary
consumption of energy, it is desirable to reduce the amount of water through discharge
of water. |

[45] In addition, if water is discharged through the outlet port of the water supply
péssage located at the upper portion of the tub, a portion of water is absorbed into the
laundry so that steam is generated using a smaller amount of water than a supplied
Aamoimt of water. Accordingly, in this ‘case, it is necessary to adjust the amouni: of
water used to generate the steam to a preset amount by additional supplying the water.
In addition, since the amount of water contained in the laundry varies according to a
kind or an amount of laundry, it is necessary to perform additional water supplying
operation after confirming an initial amount of water supplied in the tub in order to
supply an accurate amount of steam.

[46] Preferably, a drum of the washing machine is controlled to rotate at the initial water
supplying step. If the laundry is completely soaked with the water during the initial
water supplying step, it is possible to enhance the swelling effect while allowing the
newly supphed water’ to be dlrectly used for generatlng the steam without being

" absorbed into the laundry. Accordingly, it is poss1ble to determine the amount of water
to be used for generating the steam by a single additional water supply.

[47] The steam generating step may comprise detecting the water level by using the
water level sensor; and controlling the heater to continue generation of steam if it is
determined that the detected level of water is higher than the low level.
Advantageous Effects

[48] As apparent from the above description, the present invention has an advantageous
effect in that, as the washing machine is structured to supply steam, it is possible to
enhance efficiency of washing laundry by using the steam. For example, the steam
increases the temperature of atmosphere in the drum or the tub, thereby enhancing the
washing effect. The increased temperature of the atmosphere prevents hot water from
being rapidly cooled, thereby enhancing energy efficiency of the washing machine.

[49] The washing machine has an additional advantageous effect in that, since the steam
having a high temperature is supplied to the laundry, the laundry is sterilized by the
steam.

[50] In particular, since the water level sensor is installed through the bottom surface of
the storage part to detect the level of water supplied into the storage part, it is possible

to increase accuracy in detection of the water level.
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[51] Additionally, the washing machine of the present invention can obtain enhanced
swelling effect and efficient use of energy through circulation of water with the
circulation pump.

Brief Descfiption of the Drawings

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

| of the invention, illustrate embodiments of the invention and togethef with the de-

scription serve to explain the principle of the invention.

[5‘3] ' In the drawings:

[54] FIG. 1 is a side elevation illustrating an inner structure of a conventional drum type
washing machine; ' ‘

[55] FIG. 2 is a front elevation illustrating the inner structure of the conventional drum

type washing machine;

[56] FIG. 3 is a side elevation illustrating an inner structure of a drum type washing
machine in accordance with a first embodiment of the present invention;

571 FIG. 4 is a front elevation illustrating the inner structure of the drum type washing
machine in accordance with the first embodiment of the present invention;

[58] FIG. 5is aflow diagram schematicglly illustrating a process of controlling the
vs;ashing machine in accordance with the; first embodiment of the present inventfon;

[59] FIG. 6 is a front elevation illustrating an inner stru‘cture of a drum type washing
machine in accordance with a second embodiment of the present invention; and

[60] FIG. 7 is a flow diagram schematically illustrating a process of controlling the
washing machine in accordance with the second embodiment of the present invention.
Best Mode for Carrying Out the Invention

[61] Reference will now be made in detail to the preferred embodiments of the present
invention, cxamplés of which are illustrated in the accompanying drawings.

[62] Referring to FIGs. 3 and 4, a washing machine according to an embodiment of the
present invention generally comprises a body 110, an outer tub 120, a drum 130, a
heater 150, a water supply pipe 170, a water water level detection part 180, and a
controller (not shown).

[63] The body 110 defines an appearance of the washing machine.

[64] The body 110 is formed at a front side thereof with an input port 111, and
comprises a door 140 mounted thereon to open and close the input port 111.

[65] The outer tub 120 is provided in the body 110 in a state of being supported in the
body.
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8
[66] The outer tub 120 has a storage part 121 defined in a bottom space thereof to store a
| predetermined amount of water. |
[67] The storage part 121 is protruded downwardly from the center of a peripheral
sufface of the outer tub 120. .
[68] The storage part 121 is connected with a drainage pipe 160 to drain water to an

outside of the washing machine. The drainage pipe 160 is provided with a drainage

valve 161 to open and close a passage through which the ‘water is discharged to the

outside.
[69] The drum 130 is rotatably installed in the outer tub 120. The drum 130 has an
) opemng facing the input port 111 of the body 110.

[70] Arim 112 is provided between the input port 111 and the drum 130 to block a
space to input laundry into the drum from a space within the body 110.

[71] The drum 130 has a plurality of apertures 131 formed around a peripheral surface
thereof. Water and steam is introduced into the drum 130 through the apertures.

[72] The heater 150 is installed along an inner surface of the storage part 121 within the
outer tub 120 to heat water supplied to the storage part.

[73] ‘ Preferably, the body 110 is further provided with a temperature detectlon part 200
to detect an inner temperature of the outer tub 120.

[74] Most preferably, the temperature detection part 200 is provided in the storage part
121 of the outer tub 120.

[75] The temperature detection part 200 is constituted by a typical thermistor or a typical
thermostat, and is operated to cut off power to the heater 150 if the heater 150 is
overheated.

[76] The water supply pipe 170 is a passage through which water flows within the

washing machine, and serves to guide water supplied from a water pipe through a
water supplying valve 171 into the outer tub 120.

[77] The washing machine further comprises a detergent storage part 172 at a passage of
the water supply pipe 170 to store detergent required for washing operation such that
the detergent is added to the water supplied into the outer tub 120.

{78] The detergent storage part 172 is provided in an upper space inside the body 110,
and is adapted to allow input of detergent.

[79] According to the embodiment of the present invention, the water supply pipe 170
has an outlet port connected with a portion adjacent to the heater 150 around the
bottom surface of the outer tub 120, that is, a portion of the outer tub 120 where the
storage part 121 is formed.
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[80] This structure is devised in order to solve the problem of the prior art in that, if
water is supplied into the washing machine via the structure of the prior art, the water
is absorbed into laundry before being stored in the storage part 121 of the outer tub
120, |

[81] That is, in the prior art, as the water is absorbed into the laundry, it is difficult to
supply an accurate amount of water to the sterage part 121, which in turn makes it
dlfﬁcult to detect a level of the water stored in the storage-part- 121 with accuracy. On
the contrary, according to the embodiment of the present invention, the water supply
pipe is adapted to allow the water to be directly supplied to the storage part 121
without passing the laundry. ‘

[82] The water level detection part 180 is coupled to the outer tub 120 through the
storage part 121, and detects a leyvel of the water within the storage part 121.

[83] Specifically, the water level detection part 180 is preferably coupled to the storage
part 121 through a center of the bottom surface of the storage part 121 so as not to
intervene a portion with which the drainage pipe 160 is connected. Of course, the

water level detection part 180 may be located within the drainage pipe 160.

[84] - The water level detection part 180 compnses a couphng part 181 an electrode part
182, and aJack 183.
[85] . The coupling part 181 is 2 part which penetrates the storage part 121, and is

mounted to the storage part 121.

[86] In this regard, the coupling part 181 is provided with a sealing member 184 around
a peripheral surface thereof in order to seal a gap formed between the coupling part
181 and the storage part 121.

[87] As shown in the drawing, the sealing member 184 may be a typical O-ring. Al-

' ternatively, although not shown in the drawings, the sealing member 184 may be a
rubber film stepped at a portion which will engage with the storage part.

[88] The electrode part 182 comprises at least three electrodes 182a, 182b and 182c such
that the water level can be confirmed by supplying a voltage, which is changed
according to variation in electrical connection between the respective electrodes 182a,
182b and 182c, to the controller (not shown).

[89] Here, the electrodes 182a, 182b and 182c of the electrode part 182 comprises a
single common electrode 182a, a single low level confirmation electrode 182b, and a
single high level confirmation electrode 182c. Distal ends of the respective electrodes
182a, 182b and 182c are provided with terminals 182d, 182e and 182f exposed to

surrounding (that is, an inner space of the storage part 121), respectively. Each of the
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electrodes 182a, 182b and 182c is surrounded by a dielectric and water-proof film
excluding the exposed terminals 182d, 182e and 1‘82f.

[90] At this time, the terminal 182d of the common electrode 182a is located higher than
the heater 150, and the terminal 182e of the low level coﬁﬁrmation electrode 182b is
located substantially the same height as that of the terminal 182d of the common
electrode 182a. ‘ ‘

913 Preferably, the terminal 182d of the commen electrode 182a and the terrinal 182¢
of the low level confirmation électfode~182b are located at a height, Which is ap-
proximately the same as a preset minimum water level required for generation of
steam while allowing the heater 150 to be immersed in the water.

[92] . Inaddition, the terminal 182f of the high level confirmation electrode 182¢ is
located at a height, which is approximately the same as a preset maxmum water level
required for generation of steam above the terminal 182d of the common electrode
182a and the terminal 182e of the low level confirmation electrode 182b.

[93] . Such structure of the respective electrodes 182a, 182b and 182¢ of the electrode
part 182 is devised to prevent the heater 150 from being exposed to atmosphere while
preventing the level of water supplied to the storage part 121 of\ the outer tub 120 from

exceeding a preset level.

[94] \ The jack 183is a part to which a coupling jack 185 is coupled to supply ‘a detection
value supplied from the respective electrodes 182a, 182b and 182c of the electrode part
182 to the controller.

[95] The controller (not shown) controls selective operation of the water supplying valve

171 based on the value detected by the water level detection part 180, heating of the
heater 150 based on the detected level of the water, and driving of the drum 130.

[96] At this time, the controller recognizes a current water level through continwus con-
firmation of electrical connection between the common electrode 182a and the other
electrodes 182b and 182c of the water level detection part 180, and controls operation
of the water supplying valve 171 and the heater 150 based on the current water level.

[97] " The water level can be recognized in various manners. '

[98] According to one embodiment of the present invention, the controller receives a
value (for example, voltage) detected by the water level detection part 180, and
compares the detection value with a predetermined reference value, thereby
recognizing the water level. At this time, the detection value is converted into digital
data for comparison with the reference value.

[99] If a digital value converted from the detection value is higher than the reference
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value, the terminals 182d, 182e and 182f of the electrodes 182a, 182b and 182c are in
a state of being exposed from the watef. On the contrary, if the value converted from
the detection value is lower than the reference value, the terminals 182d, 182e and
182f of the electrodes 182a, 182b and 182¢ afe in a state of being immersed in the
water.

A method of washing laundry using the washing machine according to the
embodiment will be described with reference to FIGs. 4 and 5.

According to the embodiment of the present inventioﬁ, the method of washing the
laundry generally comprises a water supplying step, a laundry soaking step, a water re-
supplying step, and a steam supplymg step, which will be sequentially described
hereinafter.

At first, the controller to control washing operation of the washing machine can
receive continwus request from a user to perform the washing operation.

If there is a request for washing operation, the water supplying step is performed in
such a way that a controller controls the water supplying valve 171 to. supply water to
the bottom of the outer tub 120 (S110).

Then, the water flows through the water supply plpe 170 opened by the water
supplymg valve 171, is supphed into the outer tub 120 through a bottom space of the
body 110, and fills up from the outer tub 120 the storage part 121. Since the outlet port
of the water supply pipe 170 is connected with the lower side of the outer tub 120
around the peripheral surface thereof, the water does not soak the laundry within the
drum 130 while being supplied to the outer tub.

In addition, the water is supplied into the tub to a such a degree that the bottom of
the drum 130 is immersed in the water, and has a level (denoted by reference mark "a"
in the drawing) which allows the laundry on the bottom of the drum 130 to be soaked
therewith when the drum 130 is rotated.

Although confirmation of the water level can be performed by the water level
detection part 180, when considering that the water level detection part 180 is used for
generation of steam, it is desirable to perform the confirmation of the water level by
using a separate sensor stitable to detect the water level or by measuring a period of
time for which water is supplied.

If the water is supplied to the level set by the process as described above, the
controller controls the water supplying valve 171 to stop supply of water.

After completing the water supplying step as described above, the controller

performs the laundry soaking step.
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The laundry soaking step is a process to soak the laundry with the water by con-
tinwusly rotating the drum 130 (by rotating in one direction or by alternating in right
and left directions) (S120).

In other words, the laundry within the drum 130 is moved by rotation of the drum
130, and soaked with the water present on the bottom surface of the drum 130.

The léundry soaking step continues for a preset period of time.

After completing the 1aundfy soaking step, the controller performs the water re-
supplﬁng step.: . |

The water re-supplying step is a process to supply water required for generation of
steam to a preset level. |

Since the water level is rapidly reduced in the laundry soaking step, the amount of

. water actually used to generate steam becomes insufficient, and thus it is necessary to

perform this step.

The water re-supplying step comprises confirming the water level through control

“of the water level detection part 180 (S130), and is performed by selectively -

controlling the water supplying valve 171 according to the confirmed water level.

Confirmation of the water level is performed in such a way of comparing a
detection value supi)lied from the high fevel conﬁrrn‘atio‘n electrode 182¢ of the water
level detection part 180 with a preset reference value, and confirming whether or not a
current water level is lower than a preset maxmum level L1.

If it is determined that the detection value is higher than the reference value due to
electrical disconnection between the common electrode 182a and the respective
terminals 182d and 182f of the high level confirmation electrode 182c, the controller
controls the water supplying valve 171 to perform the water re-supplying step.

If it is determined that the detection value of the high level confirmation electrode
182c supplied from the water level detection part 180 is higher than the reference
value, the controller controls the water supplying valve 171 to additionally supply
water into the outer tub 120 through the water supply pipe 170 (S140).

While the water is supplied to the outer tub 120, the controller receives the
detection value of the high level confirmation electrode 182c supplied from the water
level detection part 180, and determines a time for stopping water supply by
comparing the detection value with the reference value.

At this time, since the water is directly supplied to the bottom of the outer tub 120
without passing through the laundry, it is possible to determine the time for stopping

the water supply with accuracy.
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In other words, it is possible to prevent error in detection of water level due to
absorption of water into the laundry, which can occur when the water passes through
the laundry in the prior art.

Meanwhile, Wheﬁ confirming the level of the water used for generating the steam
after the laundry soaking step and before the water re-supplying step, there may occur
a case where the detection value supplied from the high level confirmation electrode
182c is lower than the preset reference value.

* This case can occur when the water supphed for the laundry soaklng step is
excessive.

Accordingly, if the water level exceeds the preset maximum level L1, it is desirable
to contro] the drainage valve 161 to drain a small amount of water from the storage
part 121 through the water drainage pipe 160.

In other words, since an excessive amount of water supplied into the storage part
121 inevitably increases power consumption to evaporate the water, it is most
desirable to provide a suitable level of water. into the storage part.

In addition, when the water is supplied in such an amount that a level of the water
contained in the storage part 121 of the outer tub 120 reaches a height (denoted by
reference mark "b" in the drawing), Wthh is set to the maximum level required to
generate the steam, the controller stops water supply (8160).

Then, the steam supplying step is performed to generate and supply steam into the
drum 130 (S170). At this time, a detection value of the high level confirmation
electrode 182c is lower than the reference value.

The steam is generated via heat generation of the heater 150.

That is, when the controller controls the heater 150 to generate heat, the water in the
storage part 121 evapofates, and generates steam having a high temperature.

Additionally, the steam of the high temperature rises from the bottom space within
the outer tub, and flows into the drum 130 through the apertures 131 of the drum 130.

As a result, laundry within the drum 130 is supplied with the steam of the high
temperature, which enables separation and sterilization of contaminants.

In particular, when considering that the steam is supplied to the laundry while rising
from the bottom surface of the drum 130, the laundry is washed and sterilized in, for
example, a smothering manner.

At this time, it is more preferable to control the drum 130 to rotate and cause the
steam to be uniformly supplied to all the laundry within the drum 130.

In addition, while performing the steam supplying step as described above, the
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controller continues to confirm the water level in the storage part 121, which is a level
of the water on the bottom of the outer tub 120, in such a way of receiving a detection
value supplied from the low level confirmation electrode 182b of the water level

detection part 180, and comparing the detection value with the reference value (8180)..

[135] This step is required for the purpose of preventing the water level in the storage part
121 from being lowered below a preset minimum level L2 (apﬁroximately the same as
a helght of the heater denoted by reference mark "c" in the draWing) '
- [136] At this time, if it is determined that the detection value supplied from the low level

confirmation electrode 182b is higher than the reference value, the controller controls
the heater 150 to stop heat generation, and controls the water supplying valve 17] to
additionally supply water inta the storage part 121 (S140).

[137] When additionally supplying the water, the time for stopping the water supply is
determined by comparison of a detection value supplied from the high level con-
firmation electrode 182c with the reference value.

[138] When the steam supplying step is finished, the stéam is not generated any more,
and post-processes, such as a washing process, a rinsing process, and a spin-drying
process are sequentlally performed (S5190).

[13\9] FIG. 6 shows a drum type washlng machme in accordance with a second
embodiment of the present invention.

[140] According to the second embodiment, the washing machine comprises a water
circulation part 190 in addition to the components of the first embodiment.

[141] The water circulation part 190 is adapted to inject water into a drum 130 while
circulating the water supplied into an outer tub 120, thereby allowing operation of
soaking laundry to be performed efficiently.

[142] The water circulation part 190 comprises an inlet pipe 191 to receive water supplied
from the outer tub 120, a circulation pump 912 provided on the inlet pipe 191 to pump
the water, a guide pipe 193 to guide the water pumped by the circulation pump 192
into an upper space within the body 110, and an injection nozzle 194 coupled to an
outlet of the guide pipe 193 and penetrating the rim 112 so as to be communicated with
an inner upper end of the drum 110 to inject the water into the drum.

[143] Preferably, the inlet pipe 191 is communicated with a drainage pipe 160. A valve
195 is provided to either the inlet pipe 191 or the drainage pipe 160 to selectively open
and close the inlet pipe 191 and the drainage pipe 160.

[144] A method of washing laundry using the washing machine according to the second

embodiment will be described with reference to FIG. 7.
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According to the second embodiment of the present invention, the method of
washing the laundry generally comprises a water supplying step, a laundry soaking
step, a water re-supplying step, and a steam supplying step, which will be sequentially
described hereinafter. A

The water supplying step of the second embodiment is the same as that of the first
embodiment as described above. That is, the water supplying step is performed in such
a way that a controller controls a water supplying valve 171 to supply water to the
bottom 6f the outer tub 120 (S210). | ‘

After completing the water supplying step as described above, the laundry soakmg
step is performed, in which laundry is soaked with water. i

According to the second embodiment, the laundry soaking step is performed
through control of the water circulation part 190 (S230) unlike the first embodiment.

Specifically, when the circulation pump 192 is driven by the controller, the water is
pumped from the outer tub 120 through the inlet pipe 191, flows along the guide pipe
193, and is injected into the drum 130 through the'injection nozzle 194.

As aresult, the laundry is soaked with the water injected through the injection
nozzle 194 within the drum 130.

Of course, it is more preferable that the drum 130 contmu:)usly rotates (rotates in
one direction or alternates in right and left directions) to soak the laundry with the
water injected through the injection nozzle 194 more efficiently.

After completing the laundry soaking step as described above, a water level of the
outer tub 120 is confirmed (S130), and then a series of steps such as the water re-
supplying step and the steam supplying step of the first embodiment are performed.

It will be apparent to those skilled in the art that various modifications and variation
s 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 modifications and
variations of this invention provided they come within the scope of the appended
claims and their equivalents.

Industrial Applicability

The present invention relates to a washing machine, and more particularly, to a
washing machine adapted to generate and use steam in order to enhance washing
performance while enabling sterilization of laundry.

As apparent from the above description, the washing machine according to the
present invention has an advantageous effect in that the washing machine is adapted to

supply steam, thereby enhancing performance of washing laundry using the steam.
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[156] The washing machine has an additional advantageous effect in that, since the steam
having a high temperature is supplied to the laundry, the laundry is sterilized by the
steam.

[157] In particular, since the water level sensor is installed through the bottom surface of
the storage part of the tub, and detects a level of water supplied into the storage part, it
is possible to increase accuracy in detection of the water level.

[158] Additionally, the washing machine of the present invention can obtain enhanced

' swelling effect and efficient use of énergy through circulation of water usiﬁg the

circulation pump.
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Claims
[1] A washing machine, comprising:
a tub for containing water;
a heater installed in the tub;
a water level sensor installed in the tub to detect a water level; and
a controller for controlling the heater according to a detection result by the water -
level sensor so-as to heat the water in the tub and generate steam.

[2] The washing machine accoi'ding to claim 1, wherein the heater is exposed in the
tub, the water level sensor detects a heater exposing level at which the heater is
exposed from a surface of the water, and the controller controls the heater to be
turned off if it is determined that the detected water level is less than or equal to
the heater exposing level.

{31 The washing machine according to claim 2, further comprising:

a water supplying valve to open and close a passage of water supplied into the
tub, wherein the water level sensor detects a high water level higher than at least
the heater exposing level, and the controller controls to close the water supplying
valve if it is determined that the water level is the high level or higher, *

4] The washing machine according to claim 3, wherein the passage of water has an
outlet through which the water is discharged into the tub, the outlet being located
near the heater.

5] The washing machine according to claim 1, wherein the water level sensor
comprises a common electrode, a low level electrode to detect a low water level,
and a high level electrode to detect a high water level.

[6] The washing machine according to claim 1, further comprising:

a circulation pump to draw the water from the tub and then to pump the water to
an upper space of the tub.

7] The washing machine according to claim 1, further comprising:

a temperature sensor to detect an inner temperature of the tub.

(8] The washing machine according to claim 1, wherein the tub comprises a storage
part depressed in a concave shape from an inner surface of the tub to contain the
water, the heater being installed in the storage part.

[9] The washing machine according to claim 8, wherein the water level sensor is
installed through a bottom surface of the storage part, and is provided at one side

with a connector to which a connector of the controller is detachably connected.
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[10] The washing machine according to claim 9, wherein the water level sensor
comprises a common electrode, a low level electrode to detect a low water level,
and a high level electrode to detect a high water level.

[11] The washing machine according to claim 8, wherein the passage of water has an
outlet through which the water is discharged into the tub, the outlet being located
in the storage part.

[12] The washing machine according to claim 1? wherein the controller controls the

heater to control an amount of steam according to a washing condition.
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