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(57) ABSTRACT 

Washing machine including a duct having opposite ends 
connected to a tub of the Washing machine such that air in 
the tub passes through the duct, and is supplied to the tub 
again, a fan in the duct for draWing air from an inside of the 
tub, and discharging to the inside of the tub, a Water supply 
device connected to the duct, for supplying cooling Water to 
the inside of the duct to condense moisture in the air passing 
through the inside of the duct, a heater in the duct, for 
heating the air passing through the duct, and a cooling Water 
circulating device for supplying cooling Water held at a 
bottom of the tub after passed through the duct to an inside 
of the duct, again. 
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FIG. 2 
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FIG. 3 
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FIG. 4 
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FIG. 5 
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WASHING MACHINE 

CROSS-REFERENCE TO RELATED 
APPLICATION 

[0001] This application claims the bene?t of Korean 
Application No. P2004-24492 ?led on Apr. 9, 2004, Which 
is hereby incorporated by reference as if fully set forth 
herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to Washing machines, 
and more particularly, to a Washing machine including a 
drying device for drying laundry in a Washing machine. 

[0004] 2. Discussion of the Related Art 

[0005] The Washing machine, an apparatus for removing 
dirt from laundry by using action of detergent and Water, is 
one of typical home appliances. The Washing machine 
performs, not only Washing, but also drying of Washed 
laundry. 
[0006] The Washing machine heats air and bloWs the air to 
a tub, and discharges air from the tub to an outside of the 
Washing machine, to dry the laundry. 

[0007] Because it is required that the Washing machine 
keeps supplying heated air to the tub, much energy is 
consumed for heating the air. Moreover, since the Washing 
machine discharges the heated air from the tub to the outside 
of the Washing machine, the Washing machine Wastes 
energy. 

SUMMARY OF THE INVENTION 

[0008] Accordingly, the present invention is directed to a 
Washing machine that substantially obviates one or more 
problems due to limitations and disadvantages of the related 
art. 

[0009] An object of the present invention is to provide a 
Washing machine for circulating heated air Within a cabinet, 
for drying laundry faster. 

[0010] Another object of the present invention is to pro 
vide a Washing machine, in Which cooling Water held on a 
bottom of a tub is circulated, for preventing Waste of the 
cooling Water. 

[0011] 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 of the invention. 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. 
[0012] To achieve these objects and other advantages and 
in accordance With the purpose of the invention, as embod 
ied and broadly described herein, a drying device for a 
Washing machine includes a duct having opposite ends 
connected to a tub of the Washing machine such that air in 
the tub passes through the duct, and is supplied to the tub 
again, a fan in the duct for draWing air from an inside of the 
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tub, and discharging to the inside of the tub, a Water supply 
device connected to the duct, for supplying cooling Water to 
the inside of the duct to condense moisture in the air passing 
through the inside of the duct, a heater in the duct, for 
heating the air passing through the duct, and a cooling Water 
circulating device for supplying cooling Water held at a 
bottom of the tub after passed through the duct to an inside 
of the duct, again. 
[0013] Preferably, the duct includes a condensing duct 
having one end connected to the tub for receiving the air 
from the inside of the tub, and one side connected to the 
Water supply device, and a drying duct connected to the 
condensing duct and the tub, for supplying dried air passed 
through the condensing duct to the tub, having the heater 
mounted therein. 

[0014] Preferably, the fan is provided to a portion the 
drying duct is connected to the condensing duct. 

[0015] The cooling Water circulating device preferably 
includes a drain pump connected to the bottom of the tub, the 
drain pump having one side connected to a drain hose for 
draining Water from the tub to an outside of the cabinet 
through the drain hose, a circulating hose having one side 
connected to the drain hose, and the other side connected to 
the Water supply device or the duct, and a valve at a 
connection portion of the drain hose and the circulating 
hose, for opening/closing the drain hose, or the circulating 
hose. 

[0016] Preferably, the circulating hose is eXtended to a 
position higher than a point Where the circulating hose is 
connected to the Water supply device, or the duct, and bent 
doWnWard therefrom before the circulating hose is con 
nected to the Water supply device, or the duct, for preventing 
reverse How of the cooling Water. 

[0017] The cooling Water circulating device preferably 
further includes a plurality of ?ns projected from an outside 
circumferential surface for dissipation of heat from the 
cooling Water. 

[0018] The cooling Water circulating device preferably 
further includes a cooling fan for bloWing air to an outside 
circumferential surface of the circulating hose for cooling 
the cooling Water. 

[0019] Preferably, the cooling Water circulating device 
includes a circulating pump connected to the bottom of the 
tub, for pumping the cooling Water from the tub, and a 
circulating hose having one side connected to the pump, and 
the other side connected to the Water supply device or the 
duct, for guiding the cooling Water from the circulating 
pump to the duct. 

[0020] Preferably, the circulating hose is eXtended to a 
position higher than a point Where the circulating hose is 
connected to the Water supply device, or the duct, and bent 
doWnWard therefrom before the circulating hose is con 
nected to the Water supply device, or the duct, for preventing 
reverse How of the cooling Water. 

[0021] The cooling Water circulating device preferably 
further includes a plurality of ?ns projected from an outside 
circumferential surface for dissipation of heat from the 
cooling Water. 

[0022] The cooling Water circulating device preferably 
further includes a cooling fan for bloWing air to an outside 
circumferential surface of the circulating hose for cooling 
the cooling Water. 
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[0023] Preferably, The drying device further includes a 
temperature sensor at the bottom of the tub, for measuring 
a temperature of the cooling Water. 

[0024] Preferably, the cooling Water is circulated, or 
drained according to a measurement result of the tempera 
ture sensor. 

[0025] In another aspect of the present invention, a Wash 
ing machine includes a cabinet, a tub in the cabinet, a duct 
having opposite ends connected to the tub of the Washing 
machine, for circulating air from the tub to an outside of the 
tub, and removing moisture from the air in the tub, a Water 
supplying device connected to the duct, for supplying cool 
ing Water to the duct, a drain device including a drain pump 
for draining Water from an inside of the tub to an outside of 
the cabinet, and a drain hose connected to the drain pump, 
for guiding the Water to the outside of the cabinet, and a 
cooling Water circulating device having one end connected 
to the Water supply device, or the duct, and the other end 
connected to the drain hose, for supplying the cooling Water 
from a bottom of the tub to the duct, again. 

[0026] The duct preferably includes a condensing duct 
having one end connected to the tub for receiving the air 
from the inside of the tub, and one side connected to the 
Water supply device, and a drying duct connected to the 
condensing duct and the tub, for supplying dried air passed 
through the condensing duct to the tub, having the heater 
mounted therein. 

[0027] Preferably, the fan is provided to a portion the 
drying duct is connected to the condensing duct. 

[0028] Preferably, the cooling Water circulating device 
includes a circulating hose having one side connected to the 
drain hose, and the other side connected to the Water supply 
device or the duct, and a valve at a connection portion of the 
drain hose and the circulating hose, for opening/closing the 
drain hose, or the circulating hose. 

[0029] Preferably, the circulating hose is extended to a 
position higher than a point Where the circulating hose is 
connected to the Water supply device, or the duct, and bent 
doWnWard therefrom before the circulating hose is con 
nected to the Water supply device, or the duct, for preventing 
reverse How of the cooling Water. 

[0030] The cooling Water circulating device preferably 
further includes a plurality of ?ns projected from an outside 
circumferential surface for dissipation of heat from the 
cooling Water. 

[0031] The cooling Water circulating device preferably 
further includes a cooling fan for bloWing air to an outside 
circumferential surface of the circulating hose for cooling 
the cooling Water. 

[0032] Preferably, the Washing machine further includes a 
temperature sensor at the bottom of the tub, for measuring 
a temperature of the cooling Water. 

[0033] The cooling Water is preferably circulated, or 
drained according to a measurement result of the tempera 
ture sensor. 

[0034] In another aspect of the present invention, a Wash 
ing machine includes a cabinet, a tub in the cabinet, a duct 
having opposite ends connected to the tub of the Washing 
machine, for circulating air from the tub to an outside of the 
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tub, and removing moisture from the air in the tub, a Water 
supplying device connected to the duct, for supplying cool 
ing Water to the duct, a drain device including a drain pump 
for draining Water from an inside of the tub to an outside of 
the cabinet, and a drain hose connected to the drain pump, 
for guiding the Water to the outside of the cabinet, and a 
cooling Water circulating device having a circulating pump 
connected to a bottom of the tub for pumping the cooling 
Water, and a circulating hose having one end connected to 
the Water supply device, or the duct, and the other end 
connected to the bottom of the tub, for supplying the cooling 
Water from the bottom of the tub to the duct, again. 

[0035] Preferably, the duct includes a condensing duct 
having one end connected to the tub for receiving the air 
from the inside of the tub, and one side connected to the 
Water supply device, and a drying duct connected to the 
condensing duct and the tub, for supplying dried air passed 
through the condensing duct to the tub, having the heater 
mounted therein. 

[0036] The fan is preferably provided to a portion the 
drying duct is connected to the condensing duct. 

[0037] Preferably, the circulating hose is extended to a 
position higher than a point Where the circulating hose is 
connected to the Water supply device, or the duct, and bent 
doWnWard therefrom before the circulating hose is con 
nected to the Water supply device, or the duct, for preventing 
reverse How of the cooling Water. 

[0038] The cooling Water circulating device preferably 
further includes a plurality of ?ns projected from an outside 
circumferential surface for dissipation of heat from the 
cooling Water. 

[0039] The cooling Water circulating device preferably 
further includes a cooling fan for bloWing air to an outside 
circumferential surface of the circulating hose for cooling 
the cooling Water. 

[0040] Preferably, the Washing machine further includes a 
temperature sensor at the bottom of the tub, for measuring 
a temperature of the cooling Water. 

[0041] The cooling Water is preferably circulated, or 
drained according to a measurement result of the tempera 
ture sensor. 

[0042] 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 

[0043] The accompanying draWings, Which are included 
to provide a further understanding of the invention and are 
incorporated in and constitute a part of this application, 
illustrate embodiment(s) of the invention and together With 
the description serve to explain the principle of the inven 
tion. In the draWings; 

[0044] FIG. 1 illustrates a front vieW of a Washing 
machine in accordance With a ?rst preferred embodiment of 
the present invention; 

[0045] FIG. 2 illustrates a side vieW of a Washing machine 
in accordance With a ?rst preferred embodiment of the 
present invention; 
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[0046] FIG. 3 illustrates a side vieW of a Washing machine 
in accordance With a second preferred embodiment of the 
present invention; 

[0047] FIG. 4 illustrates a side vieW of a Washing machine 
in accordance With a third preferred embodiment of the 
present invention; and 

[0048] FIG. 5 illustrates a side vieW of a Washing machine 
in accordance With a fourth preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0049] Reference Will noW be made in detail to the pre 
ferred embodiments of the present invention, examples of 
Which are illustrated in the accompanying draWings. Wher 
ever possible, the same reference numbers Will be used 
throughout the draWings to refer to the same or like parts. 

[0050] A ?rst embodiment of the present invention Will be 
described With reference to FIG. 1. 

[0051] Referring to FIG. 1, the Washing machine 1 
includes a cabinet 10 forming an exterior of the Washing 
machine 1 having a door mounted on a front thereof, a tub 
20 mounted in the cabinet 10, a drum 30 rotatably mounted 
in the tub 20, a motor 30 for rotating the drum 30, and a drain 
pump 50 for draining the Washing Water from the tub 20. 

[0052] In addition to this, for drying laundry in the tub 20, 
in the Washing machine, there is a duct 60 having opposite 
ends connected to the tub 20. The duct 60 includes a drying 
duct 62 connected to an upper portion of a front of the tub, 
and a condensing duct 62 connected to a loWer portion of a 
side of the tub. 

[0053] In the duct 60, there is a fan 70 for circulating air 
in the tub 20, and in the condensing duct 61, there is a Water 
supply device 80 for supplying cooling Water for condensing 
moisture in the air in the tub 20. 

[0054] The cooling Water supplied to the condensing duct 
through the Water supply device 80 is held on the bottom of 
the tub 20, and drained to an outside of the cabinet 10 by the 
drain pump 50. 

[0055] HoWever, the Washing machine 1 in accordance 
With the ?rst preferred embodiment of the present invention 
has the folloWing problems. Since the Washing machine 
discharges used cooling Water to the outside of the cabinet 
10, the Washing machine alWays has fresh cooling Water 
supplied thereto by the Water supply device 80. Therefore, in 
order to condense moisture in the air inside of the tub 20, the 
Washing machine Wastes a large amount of cooling Water 
inef?ciently, resulting to Waste energy and resources. 

[0056] In order to solve the problems of the ?rst preferred 
embodiment, the present invention suggests second, to ?fth 
embodiments, as folloWs. 

[0057] The second embodiment of the present invention 
Will be described With reference to FIG. 2. The Washing 
machine 100 of the present invention includes a cabinet 110 
Which forms an exterior of the Washing machine 100. There 
is a tub 120 suspended in the cabinet 110. For this, a top of 
the tub 120 is connected to a spring 140 secured to the 
cabinet 110, an underside of the tub 120 is connected to a 
damper 150 hinge coupled to a bottom of the cabinet 110. 
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The spring 140 and the damper 150 not only suspend the tub 
120 from the cabinet 110, but also attenuate vibration 
applied to the tub 120 during operation of the Washing 
machine 100. 

[0058] There is a drum 130 rotatably mounted in the tub 
120. The drum 130 Will be described in more detail. 

[0059] The drum 130 has a plurality of pass through holes 
131 in an outside circumferential surface, and a plurality of 
tumbling ribs 132 on an inside circumferential surface. 
Therefore, Water supplied to the tub 120 can move betWeen 
the drum 130 and the tub 120 through the pass through holes 
131. The Washing Water in the drum 130 is lifted by the 
tumbling ribs 132 and falls doWn during rotation of the drum 
130. According to this, a large amount of friction, and impact 
energy can be obtained at the time the laundry drops by the 
tumbling ribs 132. 

[0060] In a front of the cabinet 110, there is an opening 111 
for putting/taking the laundry into/out of the drum 130, and 
there is a door 112 for opening/closing the opening 111. 
BetWeen the opening 111 of the cabinet 110 and the tub 120, 
there is a gasket 113 for preventing Water and laundry held 
in the drum 130 and the tub 120 from leaking. 

[0061] In the meantime, for supplying Water to the tub 
120, a Water supply device 160 is provided in the cabinet 
110. The Water supply device 160 includes a Water supply 
valve 161, a Water supply hose 162, a detergent box 163, and 
a Water supply belloWs 164. The Water supply valve opens/ 
cuts off a How passage of Water supplied from an outside of 
the Washing machine, the Water supply hose 162 connects 
the Water supply valve 161 and the detergent box 163. The 
Water supply belloWs 164 connects the detergent box 163 
and the tub 120. If the Water supply valve 161 is opened, 
Water is supplied to the tub 120 via the Water supply hose 
162, the detergent box 163, and the Water supply belloWs 
164. In this instance, the detergent stored in the detergent 
box 163 is supplied to the Water as required. 

[0062] Moreover, in order to drain Water from the tub 120 
to an outside of the cabinet 110, there is a draining device 
provided in the cabinet 110. The draining device includes a 
drain belloWs 171, a drain pump 172, and a drain hose 173. 
The drain belloWs 171 connects the tub 120 and the drain 
pump 172. The drain hose 173 has one end connected to the 
drain pump 172, and the other end in communication With 
an outside of the cabinet 110. Therefore, upon putting the 
drain pump 172 into operation, the Water is discharged from 
the tub 120 to the outside of the cabinet 110 via the drain 
belloWs 171, the drain pump 172, and the drain hose 173. 

[0063] In the meantime, for rotating the drum 130, there is 
a motor 180 in the cabinet 110, in more detail, under the tub 
120. There is a pulley 200 and a poWer transmission member 
for transmission of rotating force from the motor 180 to the 
drum 130. For providing the rotating force from the motor 
180 to the drum 130, the pulley 200 is coupled to a shaft 133 
extended toWard a back side of the drum 130, and connected 
to the motor 180 With the poWer transmission member. The 
poWer transmission member is a belt 190. 

[0064] For drying the laundry in the tub 120, the Washing 
machine 100 has a drying device 300 provided thereto. The 
drying device 300 includes a duct 310, a fan 330, a Water 
supply device 340, a heater 320, and a cooling Water 
circulating device 400. 
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[0065] The duct 310 has opposite ends connected to the 
tub 120 for supplying the air from an inside of the tub 120 
to the tub 120 again after air is passed through the duct 310. 
In more detail, the duct 310 has one end connected to an 
upper portion of a front of the tub 120, and the other end 
connected to a loWer portion of a side of the tub 120. The 
duct 310 includes a condensing duct 311, and a drying duct 
312. 

[0066] The condensing duct 311 has one end connected to 
the tub 120, more speci?cally, to a loWer portion of a side of 
the tub 120, for receiving air from the tub 120. The con 
densing duct 311 condenses moisture in the tub 120, and 
removes the moisture from the air introduced into the 
condensing duct 311. 

[0067] The drying duct 312 has one end connected to the 
condensing duct 311, for receiving the air dried in the 
condensing duct 311. The drying duct 312 has the other end 
connected to the tub 120, more speci?cally, an upper portion 
of a front of the tub 120, to supply the dried air from the 
condensing duct 311 to the tub 120. 

[0068] In the meantime, for circulating the air from the tub 
120 through the duct 310, the duct 310 is provided With a fan 
330. The fan draWs air from the tub 120, and discharges to 
an inside of the tub 120. In more detail, the fan 330 draWs 
air from the tub 120 through the condensing duct 311, and 
discharges to the tub 120 through the drying duct 312, again. 
The fan 330 is provided to a portion at Which the drying duct 
312 and the condensing duct 311 are connected. 

[0069] The Water supply device 340 is provided to one 
side of the duct 310, and supplies cooling Water to the duct 
310 for condensing moisture in the air passing through an 
inside of the tub 310. In more detail, the Water supply device 
340 is provided to an upper portion of the condensing duct 
311. 

[0070] In the meantime, the heater 320 is provided in the 
duct 310, more speci?cally, in the drying duct 312. The 
heater 320 heats the air dried in the condensing duct 311. 

[0071] That is, the air in the tub 120 is draWn into the 
condensing duct 311 by the fan 330, and has the moisture 
removed therefrom in the condensing duct 311, and is 
introduced into the drying duct 312 via the fan 330. The air 
introduced into the duct 312 is heated by the heater 320, and 
discharged to the tub 120, again. 

[0072] In the meantime, the cooling Water from the Water 
supply device 340 condenses the moisture in the air draWn 
into the condensing duct 311, and is held at the bottom of the 
tub 120 through the condensing duct 311. 

[0073] In order to supply, and reuse the cooling Water held 
at the bottom of the tub 120, the cooling Water circulating 
device 400 is provided. The cooling Water circulating device 
400 supplies the cooling Water from the bottom of the tub 
120 to the duct 310 again, for circulating the cooling Water. 

[0074] The cooling Water circulating device 400 may be 
mounted on an inside of the cabinet 110, or on an inside of 
case mounted on an outside of the cabinet 110. 

[0075] The cooling Water circulating device 400 includes 
a pump, a circulating hose 410, and a valve 420. The pump 
supplies the cooling Water from the bottom of the tub 120 to 
the duct 310. The Washing machine 100 in accordance With 
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a ?rst preferred embodiment of the present invention is not 
provided With separate pump, but the drain pump 172 is used 
for supplying the cooling Water from the bottom of the tub 
120 to the Water supply device 340. 

[0076] The circulating hose 410 has one end connected to 
the drain hose 173, and the other end connected to the Water 
supply device 340, for guiding the cooling Water from the 
drain pump 172 to the Water supply device 340. 

[0077] The valve 420 is mounted to a portion the circu 
lating hose 410 is connected to the drain hose 173. The valve 
420 opens/closes the circulating hose 410, or the drain hose 
173, for supplying the cooling Water to the Water supply 
device 340, or the outside of the cabinet 110. 

[0078] Moreover, in order to prevent the cooling Water 
supplied from the Water supply device 340 from ?oWing in 
a reverse direction toWard the circulating hose 410, the 
circulating hose 410 is eXtended to a position higher than a 
point Where the circulating hose 410 is connected to the 
Water supply device 340, and bent doWnWard therefrom 
before the circulating hose 410 is connected to the Water 
supply device 340. 

[0079] A third embodiment of the present invention Will 
be described With reference to FIG. 3. The Washing machine 
100 in accordance With a third preferred embodiment of the 
present invention includes a cabinet 110, a tub 120, a drum 
130, and a drying device 300. The drying device 300 
includes a duct 310, a fan 330, a Water supply device 340, 
a heater 320, and a cooling Water circulating device 400. The 
cooling Water circulating device 400 includes a pump, a 
circulating hose 410, and a valve 420. 

[0080] In description of the third embodiment of the 
present invention, repetitive description of parts identical to 
the second embodiment of the present invention Will be 
omitted. 

[0081] That is, in the third embodiment of the present 
invention, the circulating hose 410 has one end connected to 
the drain hose 173, and the other side connected to the duct 
310. In more detail, the circulating hose 410 is connected to 
an upper portion of the condensing duct 311, for guiding the 
cooling Water from the drain pump 172 to the duct 310. 

[0082] The valve 420 is mounted to a portion the circu 
lating hose 410 is connected to the drain hose 173. The valve 
420 opens/closes the circulating hose 410, or the drain hose 
173, for supplying the cooling Water to the duct 310, or an 
outside of the cabinet 110. 

[0083] Moreover, in order to prevent the cooling Water 
supplied from the Water supply device 340 from ?oWing in 
a reverse direction to the duct 310 guided by the circulating 
hose 410, the circulating hose 410 is eXtended to a position 
higher than a point Where the circulating hose 410 is 
connected to the duct 310, and bent doWnWard therefrom 
before the circulating hose 410 is connected to the duct 310. 

[0084] In the meantime, used cooling Water in the second, 
or third embodiment having condensed the moisture in the 
air at the duct 310 has a temperature higher than a tempera 
ture of the cooling Water supplied to the duct 310 from the 
Water supply device 340. 

[0085] The used cooling Water can not condense moisture 
in the air at the duct 310 even if the used cooling Water is 
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supplied to the Water supply device 340 or the duct 310 by 
the cooling Water circulating device 400. 

[0086] Therefore, the Washing machine of the second, or 
third embodiment has a plurality of ?ns 440 projected from 
an outside circumferential surface of the cooling Water 
circulating device 400, more particularly, from an outside 
circumferential surface of the circulating hose 410, for 
increasing a heat dissipation area. In this case, the plurality 
of ?ns 440 enable ef?cient heat dissipation from the cooling 
Water ?oWing through the circulating hose 410. Accordingly, 
the cooling Water can be supplied to the Water supply device 
340 or the duct 310 at a loW temperature. 

[0087] For bloWing air toWard an outside circumferential 
surface of the circulating hose 410, to drop a temperature of 
the cooling Water ?oWing through the circulating hose 410, 
a cooling fan 450 is provided. 

[0088] In the meantime, there is a temperature sensor at 
the bottom of the tub 120, in more detail, at a predetermined 
position of a portion the cooling Water is to be held, for 
measuring a temperature of the cooling Water. The valve 420 
is selectively opened/closed according to a temperature of 
the cooling Water measured at the temperature sensor, for 
draining the cooling Water to an outside of the cabinet 110, 
or guiding to the circulating hose 410 for circulation. 

[0089] The operation of the Washing machine 100 in 
accordance With the second, or third preferred embodiment 
of the present invention Will be described. 

[0090] PoWer is applied to the heater 320 in the drying 
duct 312, and the fan 330 is put into operation, for producing 
heated air. Then, the heated air is guided to the tub 120 by 
the drying duct 312. 

[0091] The air introduced into the tub 120 heats the 
laundry, to vaporiZe moisture in the laundry, and carries the 
moisture into the condensing duct 311. 

[0092] In this instance, the Water supply device 340 sup 
plies cooling Water to the condensing duct 311, to condense 
the moisture in the air introduced into the condensing duct 
311. Then, the cooling Water is held at the bottom of the tub 
120 via the condensing duct 311, together With condensed 
Water. 

[0093] Then, the drain pump 172 pumps the cooling Water. 
In this instance, the temperature sensor at the bottom of the 
tub 120 or at the drain belloWs 171 measures a temperature 
of the cooling Water held at the bottom of the tub 120. If the 
temperature measured at the temperature sensor is higher 
than a predetermined temperature, the valve 420 opens the 
drain hose 173, and closes the circulating hose 410, for 
draining the cooling Water out of the cabinet 110. If the 
temperature measured at the temperature sensor is loWer 
than a predetermined temperature, the valve 420 opens the 
circulating hose 410, and closes drain hose 173, for circu 
lating the cooling Water to the Water supply device 340. In 
this instance, the cooling Water ?oWing through the circu 
lating hose 410 is involved in temperature drop by the 
plurality of ?ns 440 and the cooling fan 450, and, thereafter, 
supplied to the Water supply device 340 or the duct 310. 

[0094] In the meantime, circulation of the cooling Water 
Will be described in more detail. 

[0095] The cooling Water is supplied to the duct 310 
through the Water supply device 340, and condenses mois 
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ture in the air at the duct 310. Then, the cooling Water is 
introduced into the tub 120 from the duct 310, and held at 
the bottom of the tub 120. 

[0096] The drain pump 172 pumps the cooling Water from 
the bottom of the tub 120 to the drain hose 173. The 
circulating hose 410, having one end connected to the drain 
hose 173, and the other end connected to the Water supply 
device 340, guides the cooling Water to the Water supply 
device 340, or the duct 310. 

[0097] Because the circulating hose 410 is eXtended to a 
position higher than a point Where the circulating hose 410 
is connected to the Water supply device 340, or the duct 310, 
and bent doWnWard therefrom before the circulating hose 
410 is connected to the Water supply device 340, or the duct 
310, How of the cooling Water in a reverse direction is 
prevented. 
[0098] In the meantime, the valve 420 opens/closes the 
drain hose 173, or the circulating hose 410, to drain the 
cooling Water pumped by the drain pump 172, or guide the 
cooling Water to the duct 310. 

[0099] In this instance, the plurality of ?ns 440 on the 
outside circumferential surface of the circulating hose 410 
cools doWn a temperature of the cooling Water ?oWing 
through the circulating hose 410. Moreover, the cooling fan 
450 bloWs air toWard the outside circumferential surface of 
the circulating hose 410 to cool doWn a temperature of the 
cooling Water ?oWing through the circulating hose 410. 

[0100] The temperature sensor is provided to a portion the 
cooling Water is to be held, i.e., at the bottom of the tub 120 
or at the drain belloWs 171 for measuring a temperature of 
the cooling Water. According to a measurement result of a 
cooling Water temperature, the Washing machine controls 
the valve 420 for circulating the cooling Water to the duct 
310 or to the Water supply device 340, or drains the cooking 
Water out of the cabinet 110. 

[0101] A fourth preferred embodiment of the present 
invention Will be described With reference to FIG. 4. The 
Washing machine 100 in accordance With a fourth preferred 
embodiment of the present invention includes a cabinet 110, 
a tub 120, a drum 130, and a drying device 300. The drying 
device 300 includes a duct 310, a fan 330, a Water supply 
device 340, a heater 320, and a cooling Water circulating 
device 400. The cooling Water circulating device 400 
includes a pump, and a circulating hose 410. 

[0102] In description of the fourth embodiment of the 
present invention, repetitive description of parts identical to 
the second embodiment of the present invention Will be 
omitted. 

[0103] That is, in the fourth embodiment of the present 
invention, the pump supplies the cooling Water from the 
bottom of the tub 120 to the duct 310. Besides the drain 
pump 172, the Washing machine 100 in accordance With a 
fourth preferred embodiment of the present invention 
includes a circulating pump 430 separately for pumping the 
cooling Water from the bottom of the tub 120. 

[0104] The circulating pump 430 is connected to a portion 
Where the cooling Water is held i.e., the bottom of the tub 
120 or the drain belloWs 171, for pumping the cooling Water. 
The circulating hose 410 has one end connected to the 
circulating pump 430, and the other end connected to the 
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Water supply device 340, for guiding the cooling Water from 
the circulating pump 430 to the Water supply device 340. 

[0105] Moreover, in order to prevent the cooling Water 
supplied from the Water supply device 340 from ?oWing in 
a reverse direction to the circulating hose 410, the circulat 
ing hose 410 is extended to a position higher than a point 
Where the circulating hose 410 is connected to the Water 
supply device 340, and bent doWnWard therefrom before the 
circulating hose 410 is connected to the Water supply device 
340. 

[0106] In the meantime, for cooling doWn used cooling 
Water, there are a plurality of ?ns 440 projected from an 
outside circumferential surface of the cooling Water circu 
lating device 400, more particularly, from an outside cir 
cumferential surface of the circulating hose 410, for increas 
ing a heat dissipation area. In this case, the plurality of ?ns 
440 enable ef?cient heat dissipation from the cooling Water 
?oWing through the circulating hose 410. Accordingly, the 
cooling Water can be supplied to the Water supply device 340 
at a loW temperature. 

[0107] For bloWing air toWard an outside circumferential 
surface of the circulating hose 410, to drop a temperature of 
the cooling Water ?oWing through the circulating hose 410, 
a cooling fan 450 is provided. 

[0108] In the meantime, there is a temperature sensor at 
the bottom of the tub 120, in more detail, at a predetermined 
position of a portion at Which the cooling Water is to be held, 
for measuring a temperature of the cooling Water. The 
circulating pump 430 is operated according to a temperature 
of the cooling Water measured at the temperature sensor, for 
supplying the cooling Water to the Water supply device 340, 
or the drain pump 172 is operated for draining the cooling 
Water to an outside of the cabinet 110. 

[0109] A ?fth preferred embodiment of the present inven 
tion Will be described With reference to FIG. 5. The Washing 
machine 100 in accordance With a ?fth preferred embodi 
ment of the present invention includes a cabinet 110, a tub 
120, a drum 130, and a drying device 300. The drying device 
300 includes a duct 310, a fan 330, a Water supply device 
340, a heater 320, and a cooling Water circulating device 
400. The cooling Water circulating device 400 includes a 
pump, and a circulating hose 410. 

[0110] In description of the ?fth embodiment of the 
present invention, repetitive description of parts identical to 
the second embodiment of the present invention Will be 
omitted. 

[0111] That is, in the ?fth embodiment of the present 
invention, the pump supplies the cooling Water from the 
bottom of the tub 120 to the duct 310. Besides the drain 
pump 172, the Washing machine 100 in accordance With a 
?fth preferred embodiment of the present invention includes 
a circulating pump 430 separately for pumping the cooling 
Water from the bottom of the tub 120. 

[0112] The circulating pump 430 is connected to a portion 
Where the cooling Water is held, i.e., the bottom of the tub 
120 or the drain belloWs 171, for pumping the cooling Water. 
The circulating hose 410 has one end connected to the 
circulating pump 430, and the other end connected to the 
duct 310. In more detail, the circulating hose 410 is con 
nected to an upper portion of the condensing duct 311. 
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Therefore, the circulating hose 410 guides the cooling Water 
from the drain pump 172 to the duct 310. 

[0113] Moreover, in order to prevent the cooling Water 
supplied from the Water supply device 340 from ?oWing in 
a reverse direction to the circulating hose 410, the circulat 
ing hose 410 is eXtended to a position higher than a point 
Where the circulating hose 410 is connected to the duct 310, 
and bent doWnWard therefrom before the circulating hose 
410 is connected to the duct 310. 

[0114] In the meantime, for cooling doWn used cooling 
Water, there are a plurality of ?ns 440 projected from an 
outside circumferential surface of the cooling Water circu 
lating device 400, more particularly, from an outside cir 
cumferential surface of the circulating hose 410, for increas 
ing a heat dissipation area. In this case, the plurality of ?ns 
440 enable ef?cient heat dissipation from the cooling Water 
?oWing through the circulating hose 410. Accordingly, the 
cooling Water can be supplied to the Water supply device 340 
at a loW temperature. 

[0115] For bloWing air toWard an outside circumferential 
surface of the circulating hose 410, to drop a temperature of 
the cooling Water ?oWing through the circulating hose 410, 
a cooling fan 450 is provided. 

[0116] In the meantime, there is a temperature sensor at 
the bottom of the tub 120, in more detail, at a predetermined 
position of a portion at Which the cooling Water is to be held, 
for measuring a temperature of the cooling Water. The 
circulating pump 430 is operated according to a temperature 
of the cooling Water measured at the temperature sensor, for 
supplying the cooling Water to the Water supply device 340, 
or the drain pump 172 is operated for draining the cooling 
Water to an outside of the cabinet 110. 

[0117] The operation of the Washing machine 100 in 
accordance With the fourth, or ?fth preferred embodiment of 
the present invention Will be described. 

[0118] PoWer is applied to the heater 320 in the drying 
duct 312, and the fan 330 is put into operation, for producing 
heated air. Then, the heated air is guided to the tub 120 by 
the drying duct 312. 

[0119] The air introduced into the tub 120 heats the 
laundry, to vaporiZe moisture in the laundry, and carries the 
moisture into the condensing duct 311. 

[0120] In this instance, the Water supply device 340 sup 
plies cooling Water to the condensing duct 311, to condense 
the moisture in the air introduced into the condensing duct 
311. Then, the cooling Water is held at the bottom of the tub 
120 via the condensing duct 311, together With condensed 
Water. 

[0121] Then, the drain pump 172 pumps the cooling Water. 
In this instance, the temperature sensor at the bottom of the 
tub 120 or at the drain belloWs 171 measures a temperature 
of the cooling Water held at the bottom of the tub 120. If the 
temperature measured at the temperature sensor is higher 
than a predetermined temperature, the drain pump 172 is 
operated, for draining the cooling Water out of the cabinet 
110. If the temperature measured at the temperature sensor 
is loWer than a predetermined temperature, the circulating 
pump 430 is operated, circulating the cooling Water to the 
Water supply device 340. In this instance, the cooling Water 
?oWing through the circulating hose 410 is cooled doWn by 
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the plurality of ?ns 440 and the cooling fan 450, and, 
thereafter, supplied to the Water supply device 340 or the 
duct 310. 

[0122] In the meantime, circulation of the cooling Water 
Will be described in more detail. 

[0123] The cooling Water is supplied to the duct 310 
through the Water supply device 340, and condenses mois 
ture in the air at the duct 310. Then, the cooling Water is 
introduced into the tub 120 from the duct 310, and held at 
the bottom of the tub 120. 

[0124] The circulating pump 430 pumps the cooling Water 
from the bottom of the tub 120 to the circulating hose 410. 
Then, the circulating hose 410 guides the cooling Water to 
the Water supply device 340, or the duct 310. 

[0125] In this instance, because the circulating hose 410, 
is eXtended to a position higher than a point Where the 
circulating hose 410 is connected to the Water supply device 
340, or the duct 310, and bent doWnWard therefrom before 
the circulating hose 410 is connected to the Water supply 
device 340, or the duct 310, How of the cooling Water in a 
reverse direction is prevented. 

[0126] The plurality of ?ns 440 on the outside circumfer 
ential surface of the circulating hose 410 cool doWn a 
temperature of the cooling Water ?oWing through the circu 
lating hose 410. Moreover, the cooling fan 450 bloWs air 
toWard the outside circumferential surface of the circulating 
hose 410 to cool doWn a temperature of the cooling Water 
?oWing through the circulating hose 410. Moreover, the 
temperature sensor is provided to a portion the cooling Water 
is to be held, i.e., at the bottom of the tub 120 or at the drain 
belloWs 171 for measuring a temperature of the cooling 
Water. According to a measurement result of a cooling Water 
temperature, the circulating pump 430 is operated, to drain 
the cooking Water out of the cabinet 110. 

[0127] As has been described, the Washing machine of the 
present invention circulates the cooling Water selectively, for 
reusing the cooling Water, to reduce an amount of the 
cooling Water used for condensing. 

[0128] The plurality of cooling ?ns drops a temperature of 
the circulating cooling Water, thereby improving a condens 
ing ef?ciency in the duct. 

[0129] It Will be apparent to those skilled in the art that 
various modi?cations 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 present 
invention covers the modi?cations and variations of this 
invention provided they come Within the scope of the 
appended claims and their equivalents. 

What is claimed is: 

1. A drying device for a Washing machine comprising: 

a duct having opposite ends connected to a tub of the 
Washing machine such that air in the tub passes through 
the duct, and is supplied to the tub again; 

a fan in the duct for draWing air from an inside of the tub, 
and discharging to the inside of the tub; 
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a Water supply device connected to the duct, for supplying 
cooling Water to the inside of the duct to condense 
moisture in the air passing through the inside of the 
duct; 

a heater in the duct, for heating the air passing through the 
duct; and 

a cooling Water circulating device for supplying cooling 
Water held at a bottom of the tub after passed through 
the duct to an inside of the duct, again. 

2. The drying device as claimed in claim 1, Wherein the 
duct includes; 

a condensing duct having one end connected to the tub for 
receiving the air from the inside of the tub, and one side 
connected to the Water supply device; and 

a drying duct connected to the condensing duct and the 
tub, for supplying dried air passed through the con 
densing duct to the tub, having the heater mounted 
therein. 

3. The drying device as claimed in claim 2, Wherein the 
fan is provided to a portion the drying duct is connected to 
the condensing duct. 

4. The drying device as claimed in claim 1, Wherein the 
cooling Water circulating device includes; 

a drain pump connected to the bottom of the tub, the drain 
pump having one side connected to a drain hose for 
draining Water from the tub to an outside of the cabinet 
through the drain hose, 

a circulating hose having one side connected to the drain 
hose, and the other side connected to the Water supply 
device or the duct, and 

a valve at a connection portion of the drain hose and the 
circulating hose, for opening/closing the drain hose, or 
the circulating hose. 

5. The drying device as claimed in claim 4, Wherein the 
circulating hose is eXtended to a position higher than a point 
Where the circulating hose is connected to the Water supply 
device, or the duct, and bent doWnWard therefrom before the 
circulating hose is connected to the Water supply device, or 
the duct, for preventing reverse How of the cooling Water. 

6. The drying device as claimed in claim 4, Wherein the 
cooling Water circulating device further includes a plurality 
of ?ns projected from an outside circumferential surface for 
dissipation of heat from the cooling Water. 

7. The drying device as claimed in claim 4, Wherein the 
cooling Water circulating device further includes a cooling 
fan for bloWing air to an outside circumferential surface of 
the circulating hose for cooling the cooling Water. 

8. The drying device as claimed in claim 1, Wherein the 
cooling Water circulating device includes; 

a circulating pump connected to the bottom of the tub, for 
pumping the cooling Water from the tub, and 

a circulating hose having one side connected to the pump, 
and the other side connected to the Water supply device 
or the duct, for guiding the cooling Water from the 
circulating pump to the duct. 

9. The drying device as claimed in claim 8, Wherein the 
circulating hose is eXtended to a position higher than a point 
Where the circulating hose is connected to the Water supply 
device, or the duct, and bent doWnWard therefrom before the 
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circulating hose is connected to the Water supply device, or 
the duct, for preventing reverse flow of the cooling Water. 

10. The drying device as claimed in claim 8, Wherein the 
cooling Water circulating device further includes a plurality 
of ?ns projected from an outside circumferential surface for 
dissipation of heat from the cooling Water. 

11. The drying device as claimed in claim 8, Wherein the 
cooling Water circulating device further includes a cooling 
fan for bloWing air to an outside circumferential surface of 
the circulating hose for cooling the cooling Water. 

12. The drying device as claimed in claim 1, further 
comprising a temperature sensor at the bottom of the tub, for 
measuring a temperature of the cooling Water. 

13. The drying device as claimed in claim 12, Wherein the 
cooling Water is circulated, or drained according to a mea 
surement result of the temperature sensor. 

14. A Washing machine comprising: 

a cabinet; 

a tub in the cabinet; 

a duct having opposite ends connected to the tub of the 
Washing machine, for circulating air from the tub to an 
outside of the tub, and removing moisture from the air 
in the tub; 

a Water supplying device connected to the duct, for 
supplying cooling Water to the duct; 

a drain device including a drain pump for draining Water 
from an inside of the tub to an outside of the cabinet, 
and a drain hose connected to the drain pump, for 
guiding the Water to the outside of the cabinet; and 

a cooling Water circulating device having one end con 
nected to the Water supply device, or the duct, and the 
other end connected to the drain hose, for supplying the 
cooling Water from a bottom of the tub to the duct, 
again. 

15. The Washing machine as claimed in claim 14, Wherein 
the duct includes; 

a condensing duct having one end connected to the tub for 
receiving the air from the inside of the tub, and one side 
connected to the Water supply device; and 

a drying duct connected to the condensing duct and the 
tub, for supplying dried air passed through the con 
densing duct to the tub, having the heater mounted 
therein. 

16. The Washing machine as claimed in claim 15, Wherein 
the fan is provided to a portion the drying duct is connected 
to the condensing duct. 

17. The Washing machine as claimed in claim 14, Wherein 
the cooling Water circulating device includes; 

a circulating hose having one side connected to the drain 
hose, and the other side connected to the Water supply 
device or the duct, and 

a valve at a connection portion of the drain hose and the 
circulating hose, for opening/closing the drain hose, or 
the circulating hose. 

18. The Washing machine as claimed in claim 17, Wherein 
the circulating hose is extended to a position higher than a 
point Where the circulating hose is connected to the Water 
supply device, or the duct, and bent doWnWard therefrom 
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before the circulating hose is connected to the Water supply 
device, or the duct, for preventing reverse flow of the 
cooling Water. 

19. The Washing machine as claimed in claim 17, Wherein 
the cooling Water circulating device further includes a 
plurality of ?ns projected from an outside circumferential 
surface for dissipation of heat from the cooling Water. 

20. The Washing machine as claimed in claim 17, Wherein 
the cooling Water circulating device further includes a 
cooling fan for bloWing air to an outside circumferential 
surface of the circulating hose for cooling the cooling Water. 

21. The Washing machine as claimed in claim 17, further 
comprising a temperature sensor at the bottom of the tub, for 
measuring a temperature of the cooling Water. 

22. The Washing machine as claimed in claim 21, Wherein 
the cooling Water is circulated, or drained according to a 
measurement result of the temperature sensor. 

23. A Washing machine comprising: 

a cabinet; 

a tub in the cabinet; 

a duct having opposite ends connected to the tub of the 
Washing machine, for circulating air from the tub to an 
outside of the tub, and removing moisture from the air 
in the tub; 

a Water supplying device connected to the duct, for 
supplying cooling Water to the duct; 

a drain device including a drain pump for draining Water 
from an inside of the tub to an outside of the cabinet, 
and a drain hose connected to the drain pump, for 
guiding the Water to the outside of the cabinet; and 

a cooling Water circulating device having a circulating 
pump connected to a bottom of the tub for pumping the 
cooling Water, and a circulating hose having one end 
connected to the Water supply device, or the duct, and 
the other end connected to the bottom of the tub, for 
supplying the cooling Water from the bottom of the tub 
to the duct, again. 

24. The Washing machine as claimed in claim 23, Wherein 
the duct includes; 

a condensing duct having one end connected to the tub for 
receiving the air from the inside of the tub, and one side 
connected to the Water supply device; and 

a drying duct connected to the condensing duct and the 
tub, for supplying dried air passed through the con 
densing duct to the tub, having the heater mounted 
therein. 

25. The Washing machine as claimed in claim 24, Wherein 
the fan is provided to a portion the drying duct is connected 
to the condensing duct. 

26. The Washing machine as claimed in claim 23, Wherein 
the circulating hose is extended to a position higher than a 
point Where the circulating hose is connected to the Water 
supply device, or the duct, and bent doWnWard therefrom 
before the circulating hose is connected to the Water supply 
device, or the duct, for preventing reverse flow of the 
cooling Water. 
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27. The Washing machine as claimed in claim 23, wherein 
the cooling Water circulating device further includes a 
plurality of ?ns projected from an outside circumferential 
surface for dissipation of heat from the cooling Water. 

28. The Washing machine as claimed in claim 23, Wherein 
the cooling Water circulating device further includes a 
cooling fan for bloWing air to an outside circumferential 
surface of the circulating hose for cooling the cooling Water. 
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29. The Washing machine as claimed in claim 23, further 
comprising a temperature sensor at the bottom of the tub, for 
measuring a temperature of the cooling Water. 

30. The Washing machine as claimed in claim 29, Wherein 
the cooling Water is circulated, or drained according to a 
measurement result of the temperature sensor. 

* * * * * 


