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Description

BACKGROUND OF THE INVENTION

1. Field of the Invention

[0001] The present invention relates to a washing-dry-
ing machine, and more particularly, to a washing-drying
machine capable of enhancing a drying efficiency without
increasing a size of a cabinet.

2. Description of the Background Art

[0002] Generally, a washing-drying machine serves to
perform both a washing function and a drying function.
[0003] As shown in FIG. 1, the washing-drying ma-
chine comprises a cabinet 11 having a receiving space
therein, a tub 21 received in the cabinet 11, a washing
tub 31 rotatably installed in the tub 21, a condensing duct
41 formed outside the tub 21 for condensing moisture
exhausted from the tub 21, a heating duct 51 connected
to a lower side of the condensing duct 41 in an air flow
direction for heating air thereby providing the heated air
into the tub 21, and a blower 53 for circulating the air
inside the tub 21 along the condensing duct 41 and the
heating duct 51.
[0004] An inlet 12 for inputting laundry is formed at one
side of the cabinet 11, and a door 14 for opening and
closing the inlet 12 is provided at one side of the inlet 12.
[0005] The tub 21 having a cylindrical shape of which
one side is open for receiving water is arranged in the
cabinet 11. Also, a spring 23 and a damper 24 for sup-
porting the tub 21 are respectively provided at upper and
lower portions of the tub 21.
[0006] A drain passage 25 where a drain pump 26 is
installed is provided at a lower portion of the tub 21, and
a washing tub motor 27 is provided at a rear end of the
tub 21. The washing tub 31 having a cylindrical shape of
which one side is open is received in the tub 21 so as to
be rotatable by the washing tub motor 27. A plurality of
through holes 32 are penetratingly-formed at a circum-
ference of the washing tub 31. A plurality of lifts 33 for
lifting laundry are spaced from each other at an inner
surface of the washing tub 31 in a circumferential direc-
tion.
[0007] The condensing duct 41 for exhausting air in-
side the tub 21 and condensing is coupled to a rear sur-
face of the tub 21, and a water supplying pipe 43 for
supplying water into the condensing duct 41 is installed
at an upper portion of the condensing duct 41. A water
supplying valve 44 for opening and closing the water sup-
plying pipe 43 is provided at the water supplying pipe 43.
One end of the heating duct 51 is connected to an upper
end of the condensing duct 41, and another end of the
heating duct 51 is connected to a front portion of the tub
21. A blower 53 for circulating air inside the tub 21 is
installed in the heating duct 51, and a heater 55 for heat-
ing air inside the heating duct 51 is provided at a lower

side of the blower 53.
[0008] However, the related art washing-drying ma-
chine has the following problems. Since the condensing
duct 41 is arranged at a rear surface of the tub 21, collision
between the condensing duct 41 and the cabinet 11 is
caused by vibration of the tub 21 in back and forth direc-
tions when the washing-drying machine is driven. To
solve the problem, a space is obtained between the cab-
inet 11 and the condensing duct 41, which causes a lim-
itation in a length of the tub 21 and a thickness (sectional
area for air flow) of the condensing duct 41 in back and
forth directions. Furthermore, since the sectional area for
air flow of the condensing duct 41 can not be increased,
a flow loss of circulation air is increased. As the result, a
drying efficiency is lowered thus to prolong a drying time
and to increase water consumption.
[0009] US-A-2004.045,327 discloses a washing-dry-
ing machine of the drum type. This known device com-
prises a tub installed in a cabinet and a washing tub ro-
tatably arranged in the tub. At the rear side of the fixed
tub there is provided a condensing duct outside of the
fixed tub. A water supply pipe is connected to the con-
densing duct. In the drying operation the heat exchange
between the circulated wet air and injected cold water
takes places in the condensing duct at the rear side of
the fixed tub, outside of the fixed tub.

SUMMARY OF THE INVENTION

[0010] Therefore, an object of the present invention is
to provide a washing-drying machine capable of enhanc-
ing a drying efficiency by decreasing a flow resistance of
air inside a condensing area.
[0011] Another object of the present invention is to pro-
vide a washing-drying machine capable of enhancing a
drying efficiency by increasing a heat exchange area be-
tween water and air.
[0012] To achieve these and other advantages and in
accordance with the purpose of the present invention, as
embodiment and broadly described herein, there is pro-
vided a washing-drying machine, comprising: a cabinet;
a tub installed in the cabinet; a washing tub rotatably
arranged in the tub; a water supplying pipe connected to
the tub for supplying water in order that wet air can be
condensed inside the tub; and a circulation duct arranged
outside the tub and having both ends connected to the
tub, for circulating air inside the tub therethrough.
[0013] According to another aspect of the present in-
vention, there is provided a washing-drying machine,
comprising: a cabinet; a tub installed in the cabinet; a
washing tub rotatably arranged in the tub; a water sup-
plying pipe connected to the tub so that water flow on an
inner surface of the tub; and a circulation duct arranged
outside the tub and having both ends connected to the
tub, for circulating air inside the tub therethrough.
[0014] According to still another aspect of the present
invention, there is provided a washing-drying machine,
comprising: a cabinet; a tub installed in the cabinet; a
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washing tub rotatably arranged in the tub; a water sup-
plying pipe arranged at the tub so that water be dropped
by contacting the washing tub; and a circulation duct ar-
ranged outside the tub and having both ends connected
to the tub, for circulating air inside the tub.
[0015] The foregoing and other objects, features, as-
pects and advantages of the present invention will be-
come more apparent from the following detailed descrip-
tion of the present invention when taken in conjunction
with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The accompanying drawings, which are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation, illustrate embodiments of the invention and to-
gether with the description serve to explain the principles
of the invention.
[0017] In the drawings:

FIG. 1 is a sectional view showing a washing-drying
machine in accordance with the related art;
FIG. 2 is a longitudinal section view showing a wash-
ing-drying machine according to a first embodiment
of the present invention;
FIG. 3 is a sectional view taken along line III-III of
FIG. 2;
FIG. 4 is a sectional view showing a water dropping
delaying portion, which is taken along line IV-IV of
FIG. 3;
FIGS. 5A to 5C are sectional views showing a mod-
ification of the water dropping delaying portion of
FIG. 4 according to a first embodiment of the present
invention;
FIG. 6 is a sectional view showing a washing-drying
machine according to a second embodiment of the
present invention;
FIG. 7 is a sectional view taken along line VII-VII of
FIG. 6;
FIG. 8 is a side view of a washing tub of FIG. 6;
FIGS. 9 and 10 are side views showing a modification
of a washing tub of the washing-drying machine ac-
cording to a second embodiment of the present in-
vention;
FIG. 11 is a sectional view showing a washing-drying
machine according to a third embodiment of the
present invention;
FIG. 12 is a sectional view showing a washing-drying
machine according to a fourth embodiment of the
present invention;
FIG. 13 is a sectional view showing a tub and a wash-
ing tub taken along line XIII-XIII of FIG. 12; and
FIG. 14 is a sectional view showing a washing-drying
machine according to a fifth embodiment of the
present invention.

DETAILED DESCRIPTION OF THE INVENTION

[0018] 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.
[0019] Hereinafter, a washing-drying machine accord-
ing to the present invention will be explained in more
detail.
[0020] Referring to FIGS. 2 and 3, a washing-drying
machine comprises: a cabinet 110; a tub 120 installed in
the cabinet 110; a washing tub 151 rotatably arranged in
the tub 120; a water supplying pipe 141 arranged be-
tween the tub 120 and the washing tub 151 and having
a condensing area 140a to condense flowing wet air, for
supplying water therebetween; and a circulation duct 161
arranged outside the tub 120 and having both ends con-
nected to the tub 120, for circulating air inside the tub
120 therethrough.
[0021] An inlet 111 for inputting laundry is formed at a
front surface of the cabinet 110, and a door 112 is pro-
vided so as to open and close the inlet 111. The tub 120
is arranged in the cabinet 110 so as to be supported by
a spring 131 and a damper 133. A drain passage 135
where a drain pump 136 is installed is provided at a lower
portion of the tub 120. The washing tub 151 is arranged
in the tub 120 so as to be rotatable centering around a
horizontally-arranged rotation shaft. A washing tub motor
137 for driving the washing tub 151 is integrally coupled
to a rear end of the tub 120. A plurality of through holes
153 are penetratingly-formed at a circumference of the
washing tub 151. Also, a plurality of lifts 154 for upwardly
moving laundry are provided at an inner surface of the
washing tub 151.
[0022] A duct connecting portion 122 upwardly pro-
truding so as to be connected to an inlet of the circulation
duct 161 is formed at a rear upper portion of the tub 120.
In order to prevent collision with the cabinet 110, the duct
connecting portion 122 is protruding from a portion
spaced from a center line (Lvc) of the tub 120 in upper
and lower directions. Also, a rear end of the duct con-
necting portion 122 is not more protruding than a rear
end of the tub 120 towards a rear side of the cabinet 110.
A blower 163 for circulating air is rotatably installed in the
circulation duct 161, and a heater 165 for heating air is
provided at a lower side of the blower 163.
[0023] The water supplying pipe 141 for supplying wa-
ter to the tub 120 is arranged at an upper side of a rear
end of the tub 120. A condensing area 140a for condens-
ing moisture exhausted from the washing tub 151 is
formed between an inner rear region of the tub 120 and
the washing tub 151. A water supply valve 143 for open-
ing and closing the water supplying pipe 141 is provided
at the water supplying pipe 141. A water dropping delay-
ing portion 125 for delaying dropping of water supplied
from the water supplying pipe 141 is formed at an inner
surface of a rear end of the tub 120.
[0024] The water dropping delaying portion 125 com-
prises a first rib 126a protruding from an inner surface of
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a rear end of the tub 120 and extending along a radial
direction of the tub 120, and a plurality of second ribs
126b protruding from an inner surface of the tub 120 and
extending as a circular shape. As shown in FIG. 4, the
first rib 126a and the second rib 126b are protruding so
as to have a section of a semi-circular shape. However,
a rib 127a having a section of a circular shape can be
constructed as shown in FIG. 5A, and a rib 127b having
a section of a square shape can be constructed as shown
in FIG. 5B. Also, a rib 127c having a section of a square
shape and upwardly protruding with an inclination angle
can be constructed as shown in FIG. 5C.
[0025] When laundry having undergone a washing op-
eration is to be dried, the blower 163 is rotated so as to
circulate air inside the tub 120 and the heater 165 is driven
so as to heat the air. The air heated by the heater 165 is
introduced into the washing tub 151 thereby to contain
moisture evaporated from the laundry. Then, the wet air
is exhausted outside the washing tub 151 via the through
holes 153 of the washing tub 151.
[0026] When the water supplying valve 143 is opened,
water is supplied to the inner surface of the rear end of
the tub 120 through the water supplying pipe 141. The
water downwardly flows along the inner surface of the
rear end of the tub 120. Herein, the water dropping de-
laying portion 125 delays dropping of the water thereby
to prolong a heat exchange time between the wet air
exhausted outside the washing tub 151 and the water.
The wet air exhausted outside the washing tub 151 flows
along the condensing area 140a, and contacts the inner
surface of the tub 120 having a relatively low temperature
or contacts the water thus to be condensed. The con-
densed air has a lowered humidity thereby to become a
dry air and thus to upwardly flow.
[0027] The upwardly flowing dry air is heated by the
heater 165 via the blower 163 thus to become high-tem-
perature dry air. Then, the air flows along the circulation
duct 161 thus to be introduced into the tub 120, which is
repeated. Herein, the washing tub 151 is intermittently
rotated in forward and backward directions so that the
heated air can uniformly contact the laundry for acceler-
ation of a drying of the laundry. Also, the water supplying
valve 143 is intermittently opened and closed thereby to
supply the water to the inner surface of the rear end of
the tub 120.
[0028] FIG. 6 is a sectional view showing a washing-
drying machine according to a second embodiment of
the present invention, FIG. 7 is a sectional view taken
along line VII-VII of FIG. 6, FIG. 8 is a side view of a
washing tub of FIG. 6, and FIGS. 9 and 10 are side views
showing a modification of a washing tub of the washing-
drying machine according to a second embodiment of
the present invention.
[0029] The same reference numerals are applied to
the same parts as those of the aforementioned embod-
iments, and its detail explanation will be omitted
[0030] Referring to FIGS. 6 and 7, the washing-drying
machine comprises: a cabinet 110 having a receiving

space therein; a tub 120 installed in the cabinet 110; a
washing tub 171 rotatably arranged in the tub 120; a wa-
ter supplying pipe 141 arranged at the tub 120 for drop-
ping water to the washing tub 171; and a circulation duct
161 arranged outside the tub 120 for circulating air inside
the tub 120 therethrough.
[0031] The tub 120 is arranged in the cabinet 110 so
as to be supported by a spring 131 and a damper 133.
The washing tub 171 is rotatably arranged in the tub 120,
and a washing tub motor 137 for driving the washing tub
171 is integrally coupled to a rear end of the tub 120.
[0032] A duct connecting portion 122 upwardly pro-
truding so as to be connected to an inlet of the circulation
duct 161 is formed at a rear upper portion of the tub 120.
In order to prevent collision with the cabinet 110, the duct
connecting portion 122 is protruding from a portion
spaced from a center line (Lvc) of the tub 120 in upper
and lower directions. Also, a rear end of the duct con-
necting portion 122 is not more protruding than a rear
end of the tub 120 towards a rear side of the cabinet 110
[0033] The washing tub 171 has a cylindrical shape of
which one side is opened. The washing tub 171 includes
a perforated portion 172a having a plurality of through
holes 153 penetratingly formed at a circumference of the
washing tub 171, and a non-perforated portion 172b
formed at one side of the perforated portion 172a with a
certain width in an axial line direction of the washing tub
171. A water supplying pipe 141 is installed at the tub
120 so that a condensing area 140b can be formed near
the non-perforated portion 172b. The water supplying
pipe 141 is arranged at an upper side of the non-perfo-
rated portion 172b so that water can be dropped by con-
tacting the non-perforated portion 172b. A water supply-
ing valve 143 for opening and closing the water supplying
pipe 141 is provided at the water supplying pipe 141.
[0034] As shown in FIG. 9, it is possible to construct a
washing tub 181 having a rib 183 protruding along a radial
direction and extending along a circumferential direction
of the washing tub 181 for preventing water dropped to
the non-perforated portion 172b from the water supplying
pipe 141 from flowing to the perforated portion 172a. As
shown in FIG. 10, it is also possible to construct a washing
tub 191 having a guide portion 193 inwardly concaved
along a radial direction and extending along a circumfer-
ential direction at the non-perforated portion 172b.
[0035] A water dropping delaying portion 129 for de-
laying dropping of water dropped to the non-perforated
portion 172b thus to be dispersed to an inner wall of the
tub 120 is formed at the inner wall of the tub 120. The
water dropping delaying portion 129 is implemented as
a plurality of ribs protruding from the inner wall of the tub
120 and extending in a longitudinal direction.
[0036] When a drying operation for laundry starts, the
blower 163 and the heater 165 are operated. Then, air
heated by the heater 165 flows along the circulation duct
161 thus to be introduced into the washing tub 171. Then,
the high temperature air introduced into the washing tub
171 contains wet air evaporated from the laundry thus to
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become wet air, and is exhausted outside the washing
tub 171 via the through holes 153 of the perforated portion
172a.
[0037] While the drying operation is performed, the wa-
ter supplying valve 143 intermittently opens and closes
the water supplying pipe 141 thereby to supply water to
the non-perforated portion 172b. Also, the washing tub
171 is intermittently driven in forward and backward di-
rections so that the laundry can smoothly contact the high
temperature air. Some of the water dropped to the non-
perforated portion 172b is heat-exchanged with the
washing tub 171 with flowing along the non-perforated
portion 172b, and other is dispersed to be spaced from
the washing tub 171. The water dropping delaying portion
129 formed at the inner wall of the tub 120 increases a
heat exchange area between water and air, and delays
a dropping speed of water dispersed from the washing
tub 171, thereby increasing an entire heat exchange
amount.
[0038] The wet air exhausted outside the washing tub
171 through the perforated portion 172a flows along the
condensing area 140b, and contacts the surface of the
washing tub 171, the inner surface of the tub 120, and
water thus to be condensed. Then, the condensed air
becomes dry air thus to upwardly flow. The upwardly flow-
ing dry air passes through the blower 163, is heated by
the heater 165, and then is introduced into the washing
tub 171, which is repeated thus to perform a drying op-
eration.
[0039] FIG. 11 is a sectional view showing a washing-
drying machine according to a third embodiment of the
present invention.
[0040] Referring to FIG. 11, a washing-drying machine
according to a fifth embodiment of the present invention
comprises a cabinet 110; a tub 120 installed in the cabinet
110; a washing tub 151 rotatably arranged in the tub 120;
a water supplying pipe 141 for supplying water to the tub
120 so that water can be dropped via the washing tub
151; and a circulation duct 161 arranged outside the tub
120 for circulating air inside the tub 120 therethrough;
and a channel member 201 coupled to a rear end of the
washing tub 151 for passing water supplied from the wa-
ter supplying pipe 141.
[0041] The tub 120 is supported by a spring 131 and
a damper 133 in the cabinet 110, and the washing tub
151 is rotatably installed in the tub 120.
[0042] A duct connecting portion 122 upwardly pro-
truding so as to be connected to an inlet of the circulation
duct 161 is formed at a rear upper portion of the tub 120.
Also, a blower 163 and a heater 165 respectively for blow-
ing air inside the tub 120 and heating the air are provided
in the circulation duct 161.
[0043] A water supplying pipe 141 for dropping water
to the channel member 201 so as to form a condensing
area 140c near the channel member 201 is provided at
an upper portion of a rear end of the washing tub 151. A
water supplying valve 143 for opening and closing the
water supplying pipe 141 is provided at the water sup-

plying pipe 141.
[0044] The channel member 201 having a circular ring
shape for passing water dropped from the water supply-
ing pipe 141 is rotatably coupled to a rear end of the
washing tub 151. The channel member 201 has a center
portion inwardly concaved in a radial direction of the
washing tub 151, and is extending in a circumferential
direction. Preferably, the channel member 201 has an
outer diameter smaller than that of the washing tub 151
so as to prevent water from flowing or being dispersed
to the through holes 153 of the washing tub 151.
[0045] When the water supplying valve 143 opens the
water supplying pipe 141 as a drying operation starts,
water drops through the water supplying pipe 141. Some
of the dropped water contacts the channel member 201
thus to be heat-exchanged and be dropped to a lower
portion of the tub 120, and other is dispersed to a periph-
eral portion of the channel member 201. The wet air con-
taining moisture of the laundry in the washing tub 151 is
exhausted outside the washing tub 151 via the through
holes 153 of the washing tub 151, and moves along the
condensing area 140c. Then, the air contacts the channel
member 201, the inner surface of the tub 120, and water
thus to be condensed. Then, the condensed air becomes
dry thus to upwardly flow. The upwardly flowing dry air
is heated by the heater 165 thus to become high-tem-
perature dry air, and then is introduced into the washing
tub 151 thus to contact the laundry. The above processes
are repeated to perform a drying operation.
[0046] FIG. 12 is a sectional view showing a washing-
drying machine according to a fourth embodiment of the
present invention, and FIG. 13 is a sectional view show-
ing a tub and a washing tub taken along line XIII-XIII of
FIG. 12.
[0047] Referring to FIGS. 12 and 13, a washing-drying
machine according to a sixth embodiment of the present
invention comprises a cabinet 110; a tub 120 installed in
the cabinet 110; a washing tub 151 rotatably arranged in
the tub 120; a water supplying pipe 141 arranged at the
tub 120 so that water can be dropped via the washing
tub 151; a circulation duct 161 arranged outside the tub
120 for circulating air inside the tub 120 therethrough;
and a condensing disc 211 coupled to a rear end of the
washing tub 151 so as to contact water.
[0048] The tub 120 is supported by a spring 131 and
a damper 133 in the cabinet 110, and the washing tub
151 is rotatably installed in the tub 120.
[0049] A duct connecting portion 122 upwardly pro-
truding so as to be connected to an inlet of the circulation
duct 161 is formed at a rear upper portion of the tub 120.
Also, a blower 163 and a heater 165 respectively for blow-
ing air inside the tub 120 and heating the air are provided
in the circulation duct 161.
[0050] The water supplying pipe 141 for dropping wa-
ter towards the condensing disc 211 so that the condens-
ing area 140c can be formed at a peripheral portion of
the condensing disc 211 is formed at an upper side of a
rear end of the washing tub 151. A water supplying valve
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143 for opening and closing the water supplying pipe 141
is provided at the water supplying pipe 141.
[0051] The condensing disc 211 is coupled to a rear
end of the washing tub 151 so as to contact water dropped
from the water supplying pipe 141. The condensing disc
211 is formed of a metal having an excellent conductivity,
and has a disc shape. The condensing disc 211 has a
plurality of first water dropping delaying ribs 212a pro-
truding from a surface of the condensing disc 211 and
extending in a radial direction, and a plurality of second
water dropping delaying ribs 212b protruding from a sur-
face of the condensing disc 211 and extending in a cir-
cumferential direction.
[0052] A plurality of water dropping delaying portions
129 for delaying dropping of water dispersed from the
condensing disc 211 is provided at an inner wall of the
tub 120 where the condensing disc 211 is installed. The
water dropping delaying portions 129 are implemented
as ribs protruding from the inner wall of the tub 120 and
extending in a direction crossing a water dropping direc-
tion.
[0053] When the water supplying valve 143 opens a
channel as a drying operation starts, water is supplied to
the condensing disc 211 through the water supplying pipe
141. Some of the water dropped to the condensing disc
211 is heat-exchanged with the condensing disc 211;
and other is dispersed from the condensing disc 211.
The water dropping delaying portion 129 delays a drop-
ping speed of water dispersed from the condensing disc
211 thereby to accelerate a heat exchange rate. The air
heated by the heater 165 and introduced into the washing
tub 151 contacts the laundry thus to contain moisture.
The wet air is exhausted outside the washing tub 151 via
the through holes 153. Then, the wet air flows along the
condensing area 140c, and contacts the condensing disc
211, the tub 120, and water thus to be condensed. The
condensed air becomes dry air thus to upwardly flow,
flows along the circulation duct 161, is heated thus to
become high-temperature dry air, and is introduced into
the washing tub 151. The above processes are repeated
thus to perform a drying function.
[0054] FIG. 14 is a sectional view showing a washing-
drying machine according to a fifth embodiment of the
present invention. As shown, a washing-drying machine
according to a seventh embodiment of the present inven-
tion comprises a cabinet 310; a tub 320 installed in the
cabinet 310; a washing tub 340 rotatably arranged in the
tub 320; a water supplying pipe 357 arranged between
the tub 320 and the washing tub 340 for supplying water
to the tub 320 so that wet air can be condensed; and a
circulation duct 351 arranged outside the tub 320 for cir-
culating air inside the tub 320 therethrough.
[0055] A door 312 through which laundry is introduced
into the washing tub is rotatably provided at an upper
portion of the cabinet 310 in upper and lower directions.
The tub 320 having an upwardly opened cylindrical shape
for receiving water is supported by a plurality of rods 322
having springs (not shown) in the cabinet 310. A water

supplying pipe 313 for supplying water into the tub 320
is installed at an upper rear portion of the cabinet 310. A
valve for supplying water or shielding water supply is pro-
vided at the water supplying pipe 313.
[0056] The washing tub 340 having an upwardly
opened cylindrical shape is arranged in the tub 320 so
as to be rotatable centering around a rotation shaft ar-
ranged in upper and lower directions. A plurality of
through holes 343 for passing water or air are penetrat-
ingly formed at a circumference of the washing tub 340.
An agitator or a pulsator 345 for forming a water vortex
is provided at an inner lower portion of the washing tub
340. A motor 347 for rotating the washing tub 340 and
the pulsator 345 is installed at a lower portion of the tub
320. A drain pipe 325 having a drain valve 326 for ex-
hausting water is connected to one side of the tub 320.
[0057] The water supplying pipe 357 for supplying wa-
ter between the washing tub 340 and the tub 320 so as
to form a condensing area 331 for condensing wet air is
installed at one side of the tub 320. A plurality of water
dropping delaying portions 327 protruding from an inner
surface of the tub 340 for increasing a heat exchange
area so as to increase a heat exchange amount between
wet air and water and reducing a water dropping speed
is provided at a lower side of the water supplying pipe
357. Preferably, the water dropping delaying portions 327
are spaced from one another in a circumferential direc-
tion of the tub 340 so as to be alternately arranged in
upper and lower directions of the tub 340. One end of
the circulation duct 351 is connected to an upper side of
the tub 340 so as to be positioned above the water sup-
plying pipe 357 so that condensed dry air can be exhaust-
ed outwardly, and another end of the circulation duct 351
is inserted into the washing tub 340 through a cover 324.
[0058] A blower 353 for accelerating air flow is installed
at the circulation duct 351, and a heater 355 for heating
air is provided at a lower side of the blower 353 in the
circulation duct 351.
[0059] When the laundry having undergone a washing
operation and a dehydrating operation are to be dried,
power is applied to the blower 353 and the heater 355.
When the blower 353 starts to be rotated, air between
the washing tub 340 and the tub 320 is exhausted thus
to flow along the circulation duct 351. The air inside the
circulation duct 351 is heated by the heater 355 thus to
be introduced into the washing tub 340, and contains
moisture from the laundry thus to become high-temper-
ature wet air. The high-temperature wet air flows between
the washing tub 340 and the tub 320 via the through holes
343, and passes through the condensing area 331 having
a relatively low temperature by heat-exchanging with wa-
ter supplied from the water supplying pipe 357 thereby
to be condensed. Then, the condensed dry air flows along
the circulation duct 351, and is heated by the heater 355
thus to become high-temperature dry air. Then, the high-
temperature dry air is introduced into the washing tub
340 thus to contain moisture of the laundry. The above
processes are repeated thus to perform a drying opera-
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tion.
[0060] As aforementioned, in the washing-drying ma-
chine according to the present invention, the condensing
area for condensing high-temperature wet air is provided
between the tub and the washing tub, thereby reducing
a flow resistance of air and increasing a condensing area.
Accordingly, a drying efficiency is enhanced, a drying
time is shortened, and a water usage amount for a drying
operation is reduced.
[0061] Furthermore, in the washing-drying machine
according to the present invention, a condensing duct is
not provided between the tub and the cabinet, thereby
increasing each capacity of the tub and the washing tub
without increasing a size of the cabinet.
[0062] Also, in the washing-drying machine according
to the present invention, the washing tub comes in con-
tact with water for a condensing operation, thereby in-
creasing a heat exchange area between water and air
and thus enhancing a drying efficiency.
[0063] Besides, in the washing-drying machine ac-
cording to the present invention, when the washing tub
is formed so as to be rotated centering around a horizon-
tal rotation shaft, the duct connecting portion is formed
at an upper side of the tub. Herein, the duct connecting
portion is arranged so that a rear end thereof can be on
the same line as a rear end of the tub or can be at a front
side of the rear end of the tub, thereby facilitating an
assembly and preventing collision with the cabinet.

Claims

1. A washing-drying machine, comprising:

- a cabinet (110; 310);
- a tub (120; 320) installed in the cabinet (110;
310);
- a washing tub (151; 171; 340) rotatably ar-
ranged in the tub (120; 320); and a circulation
duct (161; 351) arranged outside the tub (120;
320) and having both ends connected to the tub
(120; 320), for circulating air inside the tub (120;
320) therethrough,

characterized in that
a water supplying pipe (141; 313) is connected to
the tub (120; 320) for supplying water in order that
wet air can be condensed inside the tub (120; 320).

2. The washing-drying machine of claim 1, wherein the
water supplying pipe (141; 313) is coupled to the tub
(120; 320) so that water be dropped along an inner
surface of the tub (120; 320).

3. The washing-drying machine of claim 1, wherein a
water dropping delaying portion (125; 129; 327) for
delaying a water dropping speed is formed at an in-
ner surface of the tub (120; 320).

4. The washing-drying machine of claim 1, wherein a
duct connecting portion (122) is integrally provided
at an upper portion of the tub (120), to which an inlet
of the circulation duct (161) is connected.

5. The washing-drying machine of claim 4, wherein the
duct connecting portion (122) is arranged so that a
rear end thereof may be on the same line as a rear
end of the tub (120) or may be at a front side of the
rear end of the tub (120) in back and forth directions
of the cabinet (110).

6. The washing-drying machine of claim 1, wherein the
washing tub (171) is rotated centering around a hor-
izontally-arranged rotation shaft, and the water sup-
plying pipe (141) is arranged at the tub (120) so that
water be dropped by contacting the washing tub
(171).

7. The washing-drying machine of claim 6, wherein the
washing tub (171) includes a perforated portion
(172a) having a plurality of through holes (153) pen-
etratingly formed at a circumferential surface, and a
non perforated portion (172b) formed at one side of
the perforated portion (172a) along an axial line di-
rection of the washing tub (171).

8. The washing-drying machine of claim 7, wherein the
washing tub (171) is provided with a rib (183) pro-
truding along a radial direction and extending along
a circumferential direction for preventing water from
flowing to the perforated portion (172a).

9. The washing-drying machine of claim 6, wherein a
guide portion (193) inwardly concaved along a radial
direction and extending along a circumferential di-
rection for guiding flow of water is formed at the
washing tub (171).

10. The washing-drying machine of claim 6, further com-
prising a channel member (201) having a circular
ring shape, having a sectional surface of which cent-
er portion is inwardly concaved, rotatably coupled to
a rear end of the washing tub (171), for passing water
supplied from the waster supplying pipe (141).

11. The washing-drying machine of claim 6, further com-
prising a condensing disc (211) having a disc shape
and coupled to a rear end of the washing tub (171),
for heat-exchanging with water supplied from the wa-
ter supplying pipe (141).

12. The washing-drying machine of claim 6, wherein a
water dropping delaying portion (129) for delaying
dropping of water is formed at an inner surface of
the tub (171).

13. The washing-drying machine of claims 1 to 12, fur-
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ther comprising a blower (163; 353) for accelerating
flow of air inside the circulation duct (161; 351).

Patentansprüche

1. Wasch- und Trocknungsmaschine, die umfasst:

- ein Gehäuse (110; 310);
- einen Bottich (120; 320), der in dem Gehäuse
(110; 310) installiert ist;
- einen Waschbottich (151; 171; 340), der in dem
Bottich (120; 320) drehbar angeordnet ist; und
einen Zirkulationsrohrstutzen (161; 351), der
außerhalb des Bottichs (120; 320) angeordnet
ist und mit seinen beiden Enden mit dem Bottich
(120; 320) verbunden ist, um Luft, die in dem
Bottich (120; 320) vorhanden ist, hindurch zir-
kulieren zu lassen,

dadurch gekennzeichnet, dass
ein Wasserzufuhrrohr (141; 313) mit dem Bottich
(120; 320) verbunden ist, um Wasser zuzuführen,
damit feuchte Luft in dem Bottich (120; 320) zur Kon-
densation gebracht werden kann.

2. Wasch- und Trocknungsmaschine nach Anspruch
1, wobei das Wasserzufuhrrohr (141; 313) mit dem
Bottich (120; 320) gekoppelt ist, damit Wasser längs
einer inneren Oberfläche des Bottichs (120; 320)
tropfen kann.

3. Wasch- und Trocknungsmaschine nach Anspruch
1, wobei an einer inneren Oberfläche des Bottichs
(120; 320) ein Wassertropf-Verzögerungsabschnitt
(125; 129; 327) zum Verzögern einer Wassertropf-
geschwindigkeit ausgebildet ist.

4. Wasch- und Trocknungsmaschine nach Anspruch
1, wobei an einem oberen Abschnitt des Bottichs
(120) ein Rohrstutzen-Verbindungsabschnitt (122),
mit dem ein Einlass des Zirkulationsrohrstutzens
(161) verbunden ist, einteilig vorgesehen ist.

5. Wasch- und Trocknungsmaschine nach Anspruch
4, wobei der Rohrstutzen-Verbindungsabschnitt
(122) so angeordnet ist, dass sich ein hinteres Ende
hiervon auf derselben Linie wie ein hinteres Ende
des Bottichs (120) befinden kann oder in einer Rück-
wärts/Vorwärts-Richtung des Gehäuses (110) an ei-
ner Vorderseite des hinteren Endes des Bottichs
(120) vorgesehen sein kann.

6. Wasch- und Trocknungsmaschine nach Anspruch
1, wobei der Waschbottich (171) zentriert um eine
horizontal angeordnete Drehwelle gedreht wird und
das Wasserzufuhrrohr (141) an dem Bottich (120)
so angeordnet ist, dass Wasser durch Kontakt mit

dem Waschbottich (171) tropfen kann.

7. Wasch- und Trocknungsmaschine nach Anspruch
6, wobei der Waschbottich (171) einen durchlochten
Abschnitt (172a), der mehrere Durchgangslöcher
(153) besitzt, die an einer Umfangsoberfläche hin-
durchgehend ausgebildet sind, und einen nicht
durchlochten Abschnitt (172b), der auf einer Seite
des durchlochten Abschnitts (172a) längs einer axia-
len Richtung des Waschbottichs (171) ausgebildet
ist, aufweist.

8. Wasch- und Trocknungsmaschine nach Anspruch
7, wobei der Waschbottisch (171) mit einer Rippe
(183) versehen ist, die in einer radialen Richtung vor-
steht und sich längs einer Umfangsrichtung er-
streckt, um zu verhindern, dass Wasser zu dem
durchlochten Abschnitt (172a) fließt.

9. Wasch- und Trocknungsmaschine nach Anspruch
6, wobei ein Führungsabschnitt (193), der in einer
radialen Richtung einwärts konkav geformt ist und
sich in einer Umfangsrichtung erstreckt, um den
Wasserfluss zu führen, an dem Waschbottich (171)
ausgebildet ist.

10. Wasch- und Trocknungsmaschine nach Anspruch
6, die ferner ein Kanalelement (201) umfasst, das
eine Kreisringform besitzt und eine Querschnittsflä-
che aufweist, wovon der Mittelabschnitt nach innen
konkav geformt ist und mit einem hinteren Ende des
Waschbottichs (171) drehbar gekoppelt ist, um Was-
ser, das von dem Wasserzufuhrrohr (141) zugeführt
wird, zu leiten.

11. Wasch- und Trocknungsmaschine nach Anspruch
6, die ferner eine Kondensationsscheibe (211) auf-
weist, die eine Scheibenform besitzt und mit einem
hinteren Ende des Waschbottichs (171) gekoppelt
ist, um mit dem von dem Wasserzufuhrrohr (141)
zugeführten Wasser einen Wärmeaustausch zu be-
werkstelligen.

12. Wasch- und Trocknungsmaschine nach Anspruch
6, wobei ein Wassertropf-Verzögerungsabschnitt
(129) zum Verzögern des Tropfens von Wasser an
einer inneren Oberfläche des Bottichs (171) ausge-
bildet ist.

13. Wasch- und Trocknungsmaschine nach den An-
sprüchen 1 bis 12, die ferner ein Gebläse (163; 353)
umfasst, um einen Luftstrom in den Zirkulationsrohr-
stutzen (161; 351) zu beschleunigen.

Revendications

1. Machine à laver et à sécher, comprenant :
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- une carrosserie (110 ; 310) ;
- une cuve (120 ; 320) installée dans la carros-
serie (110 ; 310);
- un tambour de lavage (151; 171 ; 340) agencé
en rotation dans la cuve (120 ; 320) ; et un con-
duit de circulation (161 ; 351) agencé à l’exté-
rieur de la cuve (120; 320) et ayant les deux
extrémités reliées à la cuve (120 ; 320), pour
faire circuler l’air à l’intérieur de la cuve (120;
320) à travers ce conduit,

caractérisée en ce que
un tube d’alimentation d’eau (141 ; 313) est connec-
té à la cuve (120; 320) pour alimenter de l’eau de
manière que l’air humide peut être amené à conden-
ser à l’intérieur de la cuve (120 ; 320).

2. Machine à laver et à sécher selon la revendication
1, dans laquelle le tube d’alimentation d’eau (141 ;
313) est couplé à la cuve (120 ; 322) de telle façon
que l’eau peut s’égoutter le long d’une surface inté-
rieure de la cuve (120; 320).

3. Machine à laver et à sécher selon la revendication
1, dans laquelle une portion de retardement d’égout-
tement d’eau (125 ; 129 ; 327) pour retarder la vites-
se d’égouttement de l’eau est formée à une surface
intérieure de la cuve (120 ; 320).

4. Machine à laver et à sécher selon la revendication
1, dans laquelle une portion de connexion de conduit
(122) est prévue de manière intégrale au niveau
d’une portion supérieure de la cuve (120), à laquelle
est connectée une entrée du conduit de circulation
(161).

5. Machine à laver et à sécher selon la revendication
4, dans laquelle la portion de connexion de conduit
(122) est agencée de telle façon que son extrémité
arrière peut se trouver sur la même ligne qu’une ex-
trémité arrière de la cuve (120), ou peut se trouver
sur un côté avant de l’extrémité arrière de la cuve
(120), dans les directions avant/arrière de la carros-
serie (110).

6. Machine à laver et à sécher selon la revendication
1, dans laquelle le tambour de lavage (171) est mis
en rotation en étant centré autour d’un arbre de ro-
tation agencé horizontalement, et le tube d’alimen-
tation d’eau (141) est agencé au niveau de la cuve
(120), de sorte que l’eau peut être amenée à s’égout-
ter en venant en contact avec le tambour de lavage
(171).

7. Machine à laver et à sécher selon la revendication
6, dans laquelle le tambour de lavage (171) inclut
une portion perforée (172a) ayant une pluralité de
trous traversants (153) formés en pénétration au ni-

veau d’une surface circonférentielle, et une portion
non perforée (172b) formée sur un côté de la portion
perforée (172a) le long d’une direction axiale du tam-
bour de lavage (171).

8. Machine à laver et à sécher selon la revendication
7, dans laquelle le tambour de lavage (171) est doté
d’une nervure (183) en projection le long d’une di-
rection radiale et s’étendant le long d’une direction
circonférentielle pour empêcher à l’eau de s’écouler
vers la portion perforée (172a).

9. Machine à laver et à sécher selon la revendication
6, dans laquelle une portion de guidage (193) avec
concavité dirigée vers l’intérieur le long d’une direc-
tion radiale et s’étendant le long d’une direction cir-
conférentielle pour guider l’écoulement d’eau est for-
mée au niveau du tambour de lavage (171).

10. Machine à laver et à sécher selon la revendication
6, comprenant en outre un élément en forme de ca-
nal (201) ayant une forme de bague circulaire, avec
une surface en section dont la portion centrale pré-
sente une concavité dirigée vers l’intérieur, couplée
en rotation à une extrémité arrière du tambour de
lavage (171), pour faire passer l’eau fournie depuis
le tube d’alimentation d’eau (141).

11. Machine à laver et à sécher selon la revendication
6, comprenant en outre un disque de condensation
(211) ayant une forme en disque et couplé à une
extrémité arrière du tambour de lavage (171), pour
assurer un échange de chaleur avec l’eau alimentée
depuis le tube d’alimentation d’eau (141).

12. Machine à laver et à sécher selon la revendication
6, dans laquelle une portion de retardement d’égout-
tement d’eau (129), pour retarder l’égouttement
d’eau, est formée au niveau d’une surface intérieure
de la cuve (171).

13. Machine à laver et à sécher selon les revendications
1 à 12, comprenant en outre un ventilateur (163 ;
353) pour accélérer l’écoulement d’air à l’intérieur
du conduit de circulation (161; 351).
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