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(54) Washing machine with drying function

(57) Disclosed herein is a washing machine with
drying function. The washing machine with drying func-
tion comprises a drying duct (86). The drying duct (86)
communicates with a condensing duct (80). The drying
duct (86) also communicates with a tub (60). Conse-
quently, hot wind, heated while passing through the dry-
ing duct (86), is directly supplied into the tub (60). Ac-
cording to the present invention, flow and heat loss of
the hot wind is minimized, and thus, the drying perform-
ance of the washing machine with drying function is im-
proved.
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Description

BACKGROUND OF THE INVENTION

Field of the Invention

[0001] The present invention relates to a washing ma-
chine with drying function, and, more particularly, to a
washing machine with drying function that is capable of
directly supplying air, heated while passing through a
heater duct, into a tub not through a gasket.

Description of the Related Art

[0002] Generally, a laundry machine is a machine that
removes contaminants from clothes or bedclothes
(hereinafter, referred to as "the laundry") with a deter-
gent and water (hereinafter, referred to as "wash wa-
ter"). The laundry machine may be generally classified
into a washing machine that only washes the laundry, a
drying machine that only dries the laundry, and a wash-
ing machine with drying function that washes and dries
the laundry.
[0003] FIG. 1 is a side sectional view, cutaway in part,
illustrating the inner structure of a conventional washing
machine with drying function.
[0004] As shown in FIG. 1, the conventional washing
machine with drying function comprises: a cabinet 2; a
tub 10 mounted in the cabinet 2 for receiving wash wa-
ter; a drum 20 rotatably disposed in the tub for receiving
the laundry m; a motor 30 for rotating the drum while
supporting the drum 20; and a drying unit 40 for drawing
air out of the drum 20, condensing and heating the
drawn air, and supplying the condensed and heated air
into the drum 20 to dry the laundry m.
[0005] The cabinet 2 is provided at one side thereof
with an inlet/outlet hole 3 for allowing the laundry m to
be put into or taken out of the cabinet 2 therethrough.
To the cabinet 2 is hingedly attached a door 4 for open-
ing and closing the inlet/outlet hole 3.
[0006] The door 4 comprises: a doorframe 4a hinged-
ly connected to the cabinet 2; and a door glass 4b at-
tached to the doorframe 4a. The door glass 4b is formed
such that the door glass 4b is convex toward the rear of
the door glass 4b.
[0007] The tub 10 is connected to a spring 5, which is
connected to the top part of the cabinet 2, while the tub
10 is suspended by the spring 5. Also, the tub 10 is laid
on a damper mounted to the bottom part of the cabinet
2, while the tub 10 is supported by the damper 6, such
that shock applied to the tub 10 is absorbed by the
damper 6.
[0008] To the tub 10 is connected a water-supply unit
12 for supplying wash water, which is supplied from the
outside of the washing machine, into the tub 10. To the
tub 10 is also connected a drainage unit 14 for draining
wash water in the tub 10 out of the washing machine.
[0009] To the tub 10 is attached a gasket 16, which is

closely coupled to the door 4, when the door 4 is closed,
for preventing the laundry m, wash water, and air from
flowing out of the space between the door 4 and the tub
10.
[0010] At the gasket 16 is formed a tub-shaped drying
unit connection member 18, to which the drying unit 40
is connected, while the drying unit connection member
18 is protruded from one side of the gasket 16.
[0011] Specifically, the drying unit connection mem-
ber 18 is formed at the outer circumferential part of the
gasket 16 while being protruded in the radial direction
of the gasket 16.
[0012] The drum 20 is provided with an inlet/outlet
hole 21 for allowing the laundry m, wash water, and air
to be introduced into and taken out of the drum 20 there-
through, and through-holes 22 for allowing wash water
and air to be introduced into and discharged out of the
drum 20 therethrough.
[0013] The motor 30 is supported by the tub 10
through a bearing disposed between the motor 30 and
the tub 10 while a rotary shaft of the motor 30 penetrates
the tub 10. The end of the motor is connected to the
drum 20.
[0014] The drying unit 40 comprises: a condensing
duct 42 connected to one side of the tub 10; a cooling
water valve 43 for allowing cooling water to flow there-
through or stopping the cooling water from flowing there-
through; a cooling water injection member 44 connected
to the cooling water valve 43 for injecting cooling water
into the condensing duct 42; and a heater duct 48 com-
municating with the condensing duct 42 and having a
circulating fan 45 and a heater 46 mounted therein for
supplying high-temperature and low-humidity air into
the drum 20.
[0015] The heater duct 48 has an outlet fixedly con-
nected to the drying unit connection member 18 of the
gasket 16 in such a manner that the outlet of the heater
duct 48 is inserted in or fitted on the drying unit connec-
tion member 18.
[0016] The operation of the conventional washing ma-
chine with drying function will be described below.
[0017] When a user puts the laundry m into the drum
20, closes the door 4, and operates the washing ma-
chine, wash water is supplied to the washing machine
through the water-supply unit 12.
[0018] The supplied wash water is introduced into the
tub 10 such that the wash water is filled in the tub 10,
and is also introduced into the drum 20 through the inlet/
outlet hole 21 or the through-holes 22 of the drum 20
such that the laundry m is wetted by the wash water.
[0019] When the motor 30 is driven after the wash wa-
ter is supplied as described above, the drum 20 is rotat-
ed. As a result, the laundry m is shaken in the drum 20
so that stains are removed by the wash water.
[0020] When the washing operation of the washing
machine is finished as described above, the contami-
nated wash water in the tub 10 is drained out of the
washing machine through the drainage unit 14.
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[0021] Thereafter, several rinsing operations of the
washing machine are carried out for rinsing out bubbles
left in the laundry m. The water-supply unit 12 and the
motor 30 are controlled to rinse out the bubbles left in
the laundry as in the washing operation, and the con-
taminated water, including the bubbles, is drained out of
the washing machine through the drainage unit 14.
[0022] After the rinsing operations of the washing ma-
chine are carried out several times as described above,
the dewatering operation is carried out for centrifugally
separating moisture from the laundry m.
[0023] As the dewatering operation of the washing
machine has been finished as described above, the dry-
ing unit 40 is operated to dry the laundry m.
[0024] The motor 30 is driven to rotate the drum 20,
and the cooling water valve 43, the circulating fan 45,
and the heater 46 are turned on. In this way, the drying
operation of the washing machine is carried out.
[0025] As the cooling water valve 43 is opened, the
cooling water is injected into the condensing duct 42. As
the circulating fan 45 is rotated, low-temperature and
high-humidity air in the drum 20 is introduced into the
condensing duct 42 through the tub 10. The air is con-
densed by the cooling water while passing through the
condensing duct 42.
[0026] The air having passed through the condensing
duct 42 is guided through the heater duct 48. At this time,
the air is heated by the heater 46, and therefore the air
is changed into hot wind. The hot wind passes through
the drying unit connection member 18 of the gasket 16,
is guided to the inside of the gasket 16, strikes the door
glass 4b of the door 4, and is then blown toward the drum
20 such that the laundry is dried by the blown hot wind.
As a result, the hot wind is changed into low-tempera-
ture and high-humidity air.
[0027] In the conventional washing machine with dry-
ing function as described above, however, the drying
unit 40 is connected to the gasket 16. Consequently, the
structure of the gasket 16 is complicated. Also, the hot
wind passes through the gasket 16, strikes the door
glass 4b of the door 4, and is then blown toward the laun-
dry m. Consequently, the hot wind introduction channel
is complicated, and therefore, flow and heat loss of the
hot wind is large.
[0028] Furthermore, the gasket 16 may be deformed
due to vibration of the tub 10 or the drum 20. When the
hot wind introduction channel is deformed or blocked
due to the deformation of the gasket 16, it is difficult to
introduce the hot wind having passed through the heater
duct 48 into the drum 20. Also, the gasket 16 may be
damaged due to the hot wind.

SUMMARY OF THE INVENTION

[0029] It is an object of the present invention to pro-
vide a washing machine with drying function that is ca-
pable of minimizing flow and heat loss of hot wind,
whereby the drying performance of the washing ma-

chine with drying function is improved.
[0030] It is another object of the present invention to
prevent a gasket of the washing machine with drying
function from being damaged, whereby the service life
of the gasket is prevented from being shortened.
[0031] It is yet another object of the present invention
to reduce the manufacturing costs and the weight of a
drying duct of the washing machine with drying function,
whereby the productivity of the drying duct of the wash-
ing machine with drying function is improved.
[0032] In accordance with the present invention, the
above and other objects can be accomplished by the
provision of a washing machine with drying function,
comprising: a tub disposed in a cabinet while being sup-
ported; a drum rotatably disposed inside the tub, the
drum being provided with through-holes; a condensing
duct communicating with one side of the tub; and a dry-
ing duct communicating with the condensing duct, the
drying duct having a heater and a blowing fan mounted
therein, the drying duct communicating with the other
side of the tub.
[0033] Preferably, the tub is provided at one side
thereof with a first communication hole communicating
with the condensing duct, and at the other side thereof
with a second communication hole communicating with
the drying duct.
[0034] Preferably, the first communication hole is
formed at a rear part of the tub.
[0035] Preferably, the second communication hole is
formed at a front part of the tub.
[0036] More preferably, the second communication
hole is formed at an upper position of the front part of
the tub.
[0037] Preferably, the second communication hole is
formed at a circumferential part of the tub.
[0038] Preferably, the drying duct comprises: a heater
duct having one end communicating with the condens-
ing duct, the heater duct having the heater and the blow-
ing fan mounted therein; and a connection duct having
one end communicating with the heater duct and the
other end communicating with the second communica-
tion hole of the tub.
[0039] Preferably, the washing machine with drying
function further comprises: a heater duct gasket dis-
posed between the heater duct and the connection duct
for sealing a space between the heater duct and the con-
nection duct.
[0040] Preferably, the washing machine with drying
function further comprises: a tub gasket disposed be-
tween the connection duct and the tub for sealing a
space between the connection duct and the tub.
[0041] Preferably, the washing machine with drying
function further comprises: a fan motor, to which the
blowing fan is connected via a shaft, and the heater duct
comprises: a duct body attached to the tub, the duct
body having an open upper part, the duct body having
the heater and the blowing fan disposed therein, the
duct body being manufactured through die casting of an
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aluminum material; and an upper cover disposed to cov-
er the open upper part of the duct body, the upper cover
being provided with a fan motor location part corre-
sponding to the blowing fan, the upper cover being man-
ufactured by pressing a stainless material.
[0042] Preferably, the washing machine with drying
function further comprises: a motor mounted to the heat-
er duct; a driving pulley connected to the motor via a
shaft; a driven pulley connected to the blowing fan via
a shaft; and a belt wound on the driving pulley and the
driven pulley, and the heater duct comprises: a duct
body attached to the tub, the duct body having an open
upper part, the duct body having the heater and the
blowing fan disposed therein, the duct body being man-
ufactured through die casting of an aluminum material;
and an upper cover disposed to cover the open upper
part of the duct body, the upper cover being provided
with a driven pulley location part corresponding to the
blowing fan, the upper cover being manufactured by
pressing a stainless material.
[0043] Preferably, the connection duct is fixed to the
tub by means of fixing bolts.
[0044] Preferably, the tub is provided with bosses,
and the connection duct is fixed to the bosses by means
of the fixing bolts.
[0045] Preferably, the connection duct is provided
with a stepped end, the stepped end being inserted in
the second communication hole of the tub.
[0046] Preferably, the connection duct is fixed to the
heater duct by means of fixing bolts.
[0047] Preferably, the drum is provided at a front part
thereof with a plurality of hot wind through-holes for in-
troducing hot wind having passed through the second
communication hole of the tub into the drum.
[0048] The washing machine with drying function of
the present invention has an effect in that hot wind heat-
ed while passing through the drying duct is directly sup-
plied into the tub, whereby flow and heat loss of the hot
wind is minimized, and thus, the drying performance of
the washing machine with drying function is improved.
[0049] The washing machine with drying function of
the present invention has an effect in that the heater
duct, which has the heater and the blowing fan mounted
therein, communicates with the condensing duct, and
the connection duct, which guides air having passed
through the heater duct into the tub, communicates with
the heater duct and the tub, whereby flow and heat loss
of the hot wind is minimized, and thus, the drying per-
formance of the washing machine with drying function
is improved.
[0050] The washing machine with drying function of
the present invention has an effect in that air having
passed through the heater duct is guided along the con-
nection duct, not through the gasket, whereby damage
to the gasket, which may be caused when the air having
passed the heater duct is guided through the gasket, is
prevented, and thus, the service life of the gasket is pre-
vented from being shortened.

[0051] The washing machine with drying function of
the present invention has an effect in that the heater duct
gasket is disposed between the heater duct and the con-
nection duct, and the tub gasket is disposed between
the connection duct and the tub, whereby outflow of hot
wind is minimized.
[0052] The washing machine with drying function of
the present invention has an effect in that the connection
duct is fixed to the upper position of the front part of the
tub by means of the fixing bolts, and the connection duct
is also fixed to the lower end of the heater duct by means
of the fixing bolts, whereby easy and convenient fixing
of the connection duct is accomplished.
[0053] The washing machine with drying function of
the present invention has an effect in that a plurality of
hot wind through-holes are formed at the drum such that
hot wind having passed through the connection duct can
be directly guided into the drum, whereby the smooth
flow of air is accomplished, and thus, the drying perform-
ance of the washing machine with drying function is im-
proved.
[0054] The washing machine with drying function of
the present invention has an effect in that the heater duct
comprises the duct body having the open upper part and
manufactured through die casting of an aluminum ma-
terial, and the upper cover disposed to cover the open
upper part of the duct body and manufactured by press-
ing a stainless material such that the upper cover can
be flexibly adapted to the duct body although the shape
and the length of the duct body are changed, whereby
the manufacturing costs and the weight of the heater
duct are reduced, and thus, the productivity of the heater
duct is improved.

BRIEF DESCRIPTION OF THE DRAWINGS

[0055] The above and other objects, features and oth-
er advantages of the present invention will be more
clearly understood from the following detailed descrip-
tion taken in conjunction with the accompanying draw-
ings, in which:

FIG. 1 is a side view, in section, illustrating a con-
ventional washing machine with drying function;
FIG. 2 is a side view, in section, illustrating a wash-
ing machine with drying function according to a first
preferred embodiment of the present invention;
FIG. 3 is a perspective view, cutaway in part, illus-
trating the washing machine with drying function ac-
cording to the first preferred embodiment of the
present invention;
FIG. 4 is a perspective view, in part, illustrating the
washing machine with drying function according to
the first preferred embodiment of the present inven-
tion, before a connecting duct shown in FIG. 3 is
attached to a tub and a heater duct;
FIG. 5 is an exploded perspective view illustrating
the heater duct shown in FIGS. 2 to 4;
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FIG. 6 is an exploded perspective view illustrating
principal components of a washing machine with
drying function according to a second preferred em-
bodiment of the present invention; and
FIG. 7 is an exploded perspective view illustrating
principal components of a washing machine with
drying function according to a third preferred em-
bodiment of the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0056] Now, preferred embodiments of the present in-
vention will be described in detail with reference to the
accompanying drawings.
[0057] FIG. 2 is a side view, in section, illustrating a
washing machine with drying function according to a first
preferred embodiment of the present invention, and
FIG. 3 is a perspective view, cutaway in part, illustrating
the washing machine with drying function according to
the first preferred embodiment of the present invention.
[0058] As shown in FIGS. 2 and 3, the washing ma-
chine with drying function according to the first preferred
embodiment of the present invention comprises: a cab-
inet 50 forming the external appearance of the washing
machine; a tub 60 disposed in the cabinet 50 while being
supported in a shock-absorbing fashion; a drum 70 ro-
tatably disposed inside the tub 60 for receiving the laun-
dry; a condensing duct 80 communicating with one side
of the tub 60; and a drying duct 86 communicating with
the condensing duct 80, the drying duct 86 having a
heater 85 and a blowing fan 87 mounted therein, the
drying duct 86 communicating with the other side of the
tub 60 for directly guiding air heated by the heater 85
into the tub 60.
[0059] The cabinet 50 comprises: a base pan 52; a
cabinet body 54 fixedly disposed on the base pan 52; a
cabinet cover 56 attached to the front part of the cabinet
body 54; and a top cover 58 fixedly disposed on the top
part of the cabinet body 54.
[0060] The cabinet cover 56 is provided with a laundry
inlet/outlet hole 56a for allowing the laundry to be put
into or taken out of the cabinet 50 therethrough. To the
cabinet cover 56 is hingedly connected a door 56b for
opening and closing the laundry inlet/outlet hole 56a.
[0061] At the upper part of the cabinet cover 56 or the
upper surface of the top cover 58 is disposed a control
panel 59 for controlling the washing machine with drying
function.
[0062] The tub 60 is formed in the shape of a cylinder
that is disposed horizontally or at a slope of predeter-
mined degrees. The tub 60 is provided with an opening
hole 61a, which is disposed at the rear of the laundry
inlet/outlet hole 56a. The tub 60 is connected to the cab-
inet body 54 by springs 61b. The tub 60 is also connect-
ed to the base pan 52 by a damper 61c.
[0063] To the tub 60 is connected a water-supply unit
62 for supplying wash water into the tub 60. To the tub

60 is also connected a drainage unit 63 for draining con-
taminated wash water or water separated from the laun-
dry m out of the washing machine.
[0064] The water-supply unit 62 comprises: a water-
supply valve 62b connected to an external hose 62a for
allowing wash water supplied from the external hose
62a to flow therethrough or stopping the wash water
from flowing therethrough; a water-supply hose 62c for
guiding the wash water having passed through the wa-
ter-supply valve 62b; a detergent box 62d disposed
such that the wash water guided along the water-supply
hose 62c passes through the detergent box 62d; and a
water-supply bellows 62e for guiding the wash water
having passed through the detergent box 62d into the
tub 60.
[0065] The drainage unit 63 comprises: a drainage
bellows 63a connected to the tub 60 for guiding wash
water or water from the tub 60 to a drainage pump 63b
therealong; the drainage pump 63b for pumping out the
wash water or the water guided along the drainage bel-
lows 63a; and a drainage hose 63c for guiding the wash
water or the water pumped out by the drainage pump
63b out of the washing machine with drying function.
[0066] The tub 60 is provided with a first communica-
tion hole 64a communicating with the condensing duct
80 for discharging air from the tub 60 to the condensing
duct 80. The tub 60 is also provided with a second com-
munication hole 64b communicating with the drying duct
86 for directly discharging air from the drying duct 86 to
the tub 60.
[0067] The first communication hole 64a is formed at
the rear part of the tub 60.
[0068] The second communication hole 64b is formed
at the front part of the tub 60.
[0069] Preferably, the second communication hole
64b is formed at the upper position of the front part of
the tub 60.
[0070] To the tub 60 is attached a drum-driving unit
for rotating the drum 70 while supporting the drum 70.
[0071] The drum-driving unit may comprise a motor
mounted to the rear part of the tub 60 for directly rotating
the drum. Alternatively, the drum-driving unit may com-
prise: a drive shaft 65 penetrating the rear part of the
tub 60, the drive shaft 65 having the front end connected
to the drum 70 and the rear end protruded toward the
rear of the tub 60; a motor 66 mounted to the tub 60; a
driving pulley 67 attached to a rotary shaft of the motor
66; a driven pulley 68 attached to the rear end of the
drive shaft 65; and a belt 69 wound on the driving pulley
67 and the driven pulley 68. It should be noted that the
drum-driving unit comprises the drive shaft 65, the motor
66, the driving pulley 67, the driven pulley 68, and the
belt 69 in the following description.
[0072] The drum 70 is formed in the shape of a cylin-
der that is disposed horizontally or at a slope of prede-
termined degrees in the tub 60. The drum 70 is provided
at the front center part thereof with an opening hole 71
for allowing the laundry m and wash water to be intro-
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duced into and taken out of the drum 70 therethrough.
The drum 70 is provided at at least one of the circum-
ferential part and the rear part thereof with through-
holes 72 for allowing wash water and air to be introduced
into and discharged out of the drum 70 therethrough. To
the inner circumferential part of the drum 70 are at-
tached lifts 73 for lifting the laundry m such that the laun-
dry m is lifted by the lifts 73 and then dropped from the
lifts 73.
[0073] It should be noted that the through-holes 72
are formed not only at the circumferential part of the
drum 70 but also at the rear part of the drum 70 in the
following description.
[0074] The drum 70 is also provided with a plurality of
hot wind through-holes 74 for directly guiding hot wind
directly blown into the tub 60 through the drying duct 86
into the drum 70.
[0075] The plurality of hot wind through-holes 74 are
formed at the front part of the drum 70.
[0076] The condensing duct 80 has the lower end
communicating with the first communication hole 64a of
the tub 60 while being vertically disposed by the side of
the tub 60 or at the rear of the tub 60, or disposed at a
slope of predetermined degrees. Also, the condensing
duct 80 has the upper end communicating with the rear
end of the drying duct 86.
[0077] The condensing duct 80 is provided with cool-
ing water supplying means for supplying cooling water
into the condensing duct 80.
[0078] The cooling water supplying means compris-
es: a cooling water injection member 81 formed at the
condensing duct 80 for injecting cooling water into the
condensing duct 80; a cooling water valve 83 connected
to an external hose 82 for allowing cooling water B sup-
plied through the external hose 82 to flow therethrough
or stopping the cooling water B from flowing there-
through; and a cooling water hose 84 connected to the
cooling water valve 83 for guiding the cooling water hav-
ing passed through the cooling water valve 83 into the
cooling water injection member 81.
[0079] The drying duct 86 comprises: a heater duct
90 having one end communicating with the condensing
duct 80, the heater duct 90 having the heater 85 and the
blowing fan 87 mounted therein; and a connection duct
100 having one end communicating with the heater duct
90 and the other end communicating with the second
communication hole 64b of the tub 60.
[0080] The heater duct 90 is disposed on the tub 60
such that the heater duct 90 extends from the front end
of the tub 60 to the rear end of the tub 60. The rear end
of the heater duct 90 communicates with the condensing
duct 80. The heater 85 and the blowing fan 87 are
mounted in the heater duct 90. The front end of the heat-
er duct 90 is bent in the shape of a " " toward the front
part of the tub 60.
[0081] In the heater duct 90 is also mounted a fan mo-
tor 88, to which the blowing fan 87 is connected via a
shaft.

[0082] Preferably, the fan motor 88 is a brushless di-
rect-current motor that is able to vary the rotary force of
the motor.
[0083] The connection duct 100 is formed in the
shape of an elbow pipe. The connection duct 100 has
the upper end communicating with the interior of the
heater duct 90 and the lower end communicating with
the second communication hole 64b of the tub 60.
[0084] The connection duct 100 is provided with a
stepped end 111, which is inserted into the second com-
munication hole 64b of the tub 60 when the connection
duct 100 is connected to the tub 60.
[0085] The washing machine with drying function ac-
cording to the present invention further comprises: a tub
gasket 110 disposed between the connection duct 100
and the tub 60 for sealing the space between the con-
nection duct 100 and the tub 60.
[0086] The washing machine with drying function ac-
cording to the present invention further comprises: a
heater duct gasket 120 disposed between the heater
duct 90 and the connection duct 100 for sealing the
space between the heater duct 90 and the connection
duct 100.
[0087] Reference numeral 95 indicates a fixing brack-
et mounted on the tub 60. The heater duct 90 is fixed to
the fixing bracket 95 by means of fixing bolts, thereby
preventing heat in the heater duct 90 from being trans-
ferred to the tub 60.
[0088] Reference numeral 130 indicates a gasket dis-
posed between the opening hole 61a of the tub 60 and
the laundry inlet/outlet hole 56a of the cabinet cover 56
for preventing the laundry m, wash water, and air from
flowing out of the space between the tub 60 and the cab-
inet cover 56.
[0089] Reference numerals 132 and 134 indicate left
and right balance weights disposed at both sides of the
front part of the tub, respectively, while the opposite up-
per ends of the left and right balance weights 132 and
134 are spaced apart from each other by a distance
greater than the width of the connection duct 100 such
that the connection duct 100 can be connected to the
tub 60.
[0090] FIG. 4 is a perspective view, in part, illustrating
the washing machine with drying function according to
the first preferred embodiment of the present invention,
before the connecting duct 100 shown in FIG. 3 is at-
tached to the tub 60 and the heater duct 90.
[0091] As shown in FIG. 4, the connection duct 100 is
fixed to the upper position of the front part of the tub 60
by means of fixing bolts 101 and 102.
[0092] Above the opening hole of the tub 60 are dis-
posed left and right fixing bosses 61f and 61g having
fixing holes 61d and 61e formed therethrough, respec-
tively. The left and right fixing bosses 61f and 61g are
protruded forward while being spaced apart from each
other right and left. At the lower parts of both sides of
the connection duct 100 are disposed left and right lower
fixing pieces 103 and 104, which are protruded outward,
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respectively. The left and right lower fixing pieces 103
and 104 are provided with fixing holes 103a and 104a
corresponding to the fixing holes 61d and 61e of the left
and right fixing bosses 61f and 61g, respectively.
[0093] The connection duct 100 is connected to the
tub 60 as follows: the tub gasket 110 is fitted onto the
stepped end 11 of the connection duct 100, and the
stepped end 111 of the connection duct 100 is inserted
into the second communication hole 64b of the tub 60.
As a result, the connection duct 100 is tightly fitted in
the tub 60 while the tub gasket 110 is disposed between
the connection duct 100 and the tub 60.
[0094] At this time, the stepped end 111 of the con-
nection duct 100 is fitted in the second communication
hole 64b of the tub 60 such that the stepped end 111 of
the connection duct 100 cannot be moved to the front,
the rear, the left, and the right.
[0095] Specifically, the fixing hole 103a of the left low-
er fixing piece 103 of the connection duct 100 fully com-
municates with the fixing hole 61d of the left fixing boss
61f, and the fixing hole 104a of the right lower fixing
piece 104 of the connection duct 100 fully communi-
cates with the fixing hole 61e of the right fixing boss 61g.
[0096] Thereafter, the first fixing bolt 101 is inserted
through the fixing hole 103a of the left lower fixing piece
103 and the fixing hole 61d of the left fixing boss 61f,
and the second fixing bolt 102 is inserted through the
fixing hole 104a of the right lower fixing piece 104 and
the fixing hole 61e of the right fixing boss 61g. In this
way, the connection duct 100 is conveniently and quickly
connected to the tub 60.
[0097] The connection duct 100 is fixed to the heater
duct 90 by means of fixing bolts 105 and 106.
[0098] At both sides of the front end of the heater duct
90 are disposed left and right lower fixing pieces 91 and
92, which are protruded outward, respectively. The left
and right lower fixing pieces 91 and 92 have fixing holes
91a and 91b formed therethrough, respectively. At the
upper parts of both sides of the upper end of the con-
nection duct 100 are disposed left and right upper fixing
pieces 107 and 108, which are protruded outward, re-
spectively. The left and right upper fixing pieces 107 and
108 are provided with fixing holes 107a and 108a cor-
responding to the fixing holes 91a and 92a of the left
and right lower fixing pieces 91 and 92 of the heater duct
90, respectively.
[0099] The connection duct 100 is connected to the
heater duct 90 as follows: the heater duct gasket 120 is
disposed between the upper end of the connection duct
100 and the outlet of the heater duct 90. While the fixing
hole 107a of the left upper fixing piece 107 of the con-
nection duct 100 fully communicates with the fixing hole
91a of the left lower fixing piece 91 of the heater duct
90, the third fixing bolt 105 is inserted through the fixing
hole 91a of the left lower fixing piece 91 and the fixing
hole 107a of the left upper fixing piece 107. Similarly,
while the fixing hole 108a of the right upper fixing piece
108 of the connection duct 100 fully communicates with

the fixing hole 92a of the right lower fixing piece 92 of
the heater duct 90, the fourth fixing bolt 106 is inserted
through the fixing hole 92a of the right lower fixing piece
92 and the fixing hole 108a of the right upper fixing piece
108.
[0100] FIG. 5 is an exploded perspective view illus-
trating the heater duct 90 shown in FIGS. 2 to 4.
[0101] As shown in FIG. 5, the heater duct 90 com-
prises: a duct body 96 attached to the tub 60, the duct
body 96 having the open upper part, the duct body 96
having the heater 85 and the blowing fan 87 disposed
therein, the duct body 96 being manufactured through
die casting of an aluminum material; and an upper cover
98 disposed to cover the open upper part of the duct
body 96, the upper cover 98 being provided with a fan
motor location part 98a corresponding to the blowing fan
87, the upper cover 98 being manufactured by pressing
a stainless material.
[0102] An aluminum material is put in a die-casting
mold where the aluminum material is pressed under a
predetermined pressure. In this way, the duct body 96
is manufactured.
[0103] At the duct body 96 are formed a plurality of
fixing ribs 96a, which are fixed to the fixing bracket 95
shown in FIG. 4 by means of fixing bolts.
[0104] At the upper end of the duct body 96 is dis-
posed a gasket 97, which extends along the upper edge
of the duct body 96 for sealing the space between the
upper edge of the duct body 96 and the lower surface
of the upper cover 98.
[0105] To the upper cover 98 is attached a fan motor
bracket 99, which is disposed on the fan motor location
part 98a.
[0106] The fan motor bracket 99 is formed in the
shape of an annular ring. The fan motor 88 is fixed to
the fan motor location part 98a, while being disposed at
a prescribed height, by the fan motor bracket 99.
[0107] The upper cover 98 is manufactured by press-
ing a stainless panel such that the upper cover 98 can
be flexibly adapted to the duct body 96 although the
shape and the length of the duct body 96 are changed.
Consequently, it is not necessary to provide an addition-
al mold for manufacturing the upper cover 98.
[0108] The operation of the washing machine with the
above-stated construction according to the present in-
vention will now be described in detail.
[0109] During the washing operation of the washing
machine with drying function, wash water is supplied in-
to the tub 60 by the water-supply unit 62. The wash wa-
ter supplied into the tub 60 is introduced into the drum
70 through the opening hole 71 or the through-holes 72
of the drum 70 such that the laundry in the drum 70 is
wetted.
[0110] When the motor 66 is driven while the wash
water is supplied as described above, the drum 70 is
rotated. As the drum 70 is rotated, the laundry in the
drum 70 is shaken by the lifts 73, and therefore, con-
taminants are removed from the laundry.
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[0111] After the washing operation of the washing ma-
chine with drying function has been finished, the con-
taminated wash water in the tub 60 is drained out of the
washing machine by the drainage unit 63.
[0112] During the rinsing operation of the washing
machine with drying function, new wash water is sup-
plied into the tub 60 by the water-supply unit 62. The
new wash water supplied into the tub 60 is introduced
into the drum 70 through the opening hole 71 or the
through-holes 72 of the drum 70 such that the laundry
in the drum 70 is wetted.
[0113] When the motor 66 is driven while the new
wash water is supplied as described above, the drum
70 is rotated. As the drum 70 is rotated, the laundry in
the drum 70 is shaken by the lifts 73, and therefore, bub-
bles left in the laundry are rinsed out.
[0114] After the rinsing operation of the washing ma-
chine with drying function has been finished, the con-
taminated wash water in the tub 60 is drained out of the
washing machine by the drainage unit 63.
[0115] During the dewatering operation of the wash-
ing machine with drying function, the drum 70 is rotated
at high speed as the motor 66 is driven at high speed.
As the drum 70 is rotated, the water is centrifugally sep-
arated from the laundry while the laundry is pushed
against the inner circumferential part of the drum 70.
The water centrifugally separated from the laundry is
drained out of the washing machine by the drainage unit
63.
[0116] During the drying operation of the washing ma-
chine with drying function, the drum 70 is rotated as the
motor 66 is driven. As the drum 70 is rotated, the laundry
m is agitated in the drum 70 by the lifts 73.
[0117] At this time, the cooling water valve 83 and the
heater 85 are turned on, and the fan motor 88 is driven
to rotate the blowing fan 87.
[0118] As the cooling water valve 83 is turned on, i.
e., opened, cooling water B is injected into the condens-
ing duct 80. Air A in the drum 70, flowing as the blowing
fan 87 is rotated, comes into contact with the laundry m.
As a result, the temperature of the air is lowered and the
humidity of the air is raised.
[0119] The low-temperature and high-humidity air A
in the drum 70 passes through the through-holes 72,
and is then guided to the outside of the drum 70. Sub-
sequently, the low-temperature and high-humidity air A
passes through the first communication hole 64a of the
tub 60, and is then guided into the condensing duct 80.
[0120] The low-temperature and high-humidity air A
guided into the condensing duct 80 is condensed by the
cooling water B injected into the condensing duct 80. As
a result, the temperature of the air is lowered and the
humidity of the air is also lowered. Subsequently, the
low-temperature and low-humidity air is guided into the
heater duct 90.
[0121] The air A guided into the heater duct 90 is heat-
ed by the heater 85. As a result, the air A is changed
into hot wind of high-temperature and low-humidity. The

hot wind A is guided into the connection duct 100.
[0122] The hot wind A guided into the connection duct
100 passes through the second communication hole
64b of the tub 60, and is then directly guided into the tub
60. Subsequently, the hot wind A is guided into the drum
70 through the hot wind through-holes 74 of the drum
70 or the opening hole 71 of the drum 70. The hot wind
A guided into the drum 70 comes into contact with the
laundry m, and therefore, takes moisture from the laun-
dry m.
[0123] After that, the air A in the drum 70 is repeatedly
circulated/condensed/heated as described above so as
to completely dry the laundry m.
[0124] FIG. 6 is an exploded perspective view illus-
trating principal components of a washing machine with
drying function according to a second preferred embod-
iment of the present invention.
[0125] As shown in FIG. 6, the washing machine with
drying function according to the second preferred em-
bodiment of the present invention further comprises: a
motor 88a mounted to the heater duct 90; a driving pul-
ley 88b connected to the motor 88a via a shaft; a driven
pulley 88c connected to the blowing fan 87 via a shaft;
and a belt 88d wound on the driving pulley 88b and the
driven pulley 88c.
[0126] The motor 88a is provided with a motor mount-
er 88e, which is fixed to the heater duct 90 by means of
fixing bolts.
[0127] The heater duct 90 comprises: a duct body 96
attached to the tub 60, the duct body 96 having the open
upper part, the duct body 96 having the heater 85 and
the blowing fan 87 disposed therein, the duct body 96
being manufactured through die casting of an aluminum
material; and an upper cover 98 disposed to cover the
open upper part of the duct body 96, the upper cover 98
being provided with a driven pulley location part 98a'
corresponding to the blowing fan 87, the upper cover 98
being manufactured by pressing a stainless material.
[0128] At the duct body 96 are formed fixing ribs 96a,
which are fixed to the fixing bracket attached to the tub
by means of fixing bolts. At the duct body 96 is also
formed a motor mounting part 96b, to which the motor
88a is mounted.
[0129] At the motor mounting part 96b are formed fix-
ing ribs 96c, through which fixing bolts are inserted, re-
spectively, such that the motor mounter 88e is fixed to
the motor mounting part 96b.
[0130] The washing machine with drying function ac-
cording to the second preferred embodiment of the
present invention is identical in construction and opera-
tion to the washing machine with drying function accord-
ing to the first preferred embodiment of the present in-
vention except for specific components of the washing
machine with drying function, such as the motor 88a,
the driving pulley 88b, the driven pulley 88c, the belt 88d,
the motor mounting part 96b, and the driven pulley lo-
cation part 98a'. Therefore, other components of the
washing machine with drying function according to the
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second preferred embodiment of the present invention,
which correspond to those of the washing machine with
drying function according to the first preferred embodi-
ment of the present invention, are indicated by the same
reference numerals as those of the washing machine
with drying function according to the first preferred em-
bodiment of the present invention, and a detailed de-
scription thereof will not be given.
[0131] In this embodiment, the driving pulley 88b and
the driven pulley 88c are rotated as the motor 88a is
driven, and the blowing fan 87 is rotated along with the
driven pulley 88c to circulate air.
[0132] FIG. 7 is an exploded perspective view illus-
trating principal components of a washing machine with
drying function according to a third preferred embodi-
ment of the present invention.
[0133] In the washing machine with drying function
according to the third preferred embodiment of the
present invention as shown in FIG. 7, the second com-
munication hole 64b is formed at the circumferential part
of the tub 60, and the connection duct 100 is fixed to the
circumferential part of the tub 60 by means of fixing bolts
such that the connection duct 100 communicates with
the second communication hole 64b.
[0134] Preferably, the second communication hole
64b is formed at the upper position of the circumferential
part of the tub 60.
[0135] The washing machine with drying function ac-
cording to the third preferred embodiment of the present
invention is identical in construction and operation to the
washing machine with drying function according to the
first or second preferred embodiment of the present in-
vention except that the second communication hole 64b
is formed at the circumferential part of the tub 60, and
the connection duct 100 is fixed to the circumferential
part of the tub 60. Therefore, other components of the
washing machine with drying function according to the
third preferred embodiment of the present invention,
which correspond to those of the washing machines with
drying function according to the first and second pre-
ferred embodiments of the present invention, are indi-
cated by the same reference numerals as those of the
washing machines with drying function according to the
first and second preferred embodiments of the present
invention, and a detailed description thereof will not be
given.
[0136] As apparent from the above description, the
washing machine with drying function according to the
present invention has the following effects.
[0137] The washing machine with drying function of
the present invention has an effect in that hot wind heat-
ed while passing through the drying duct is directly sup-
plied into the tub, whereby flow and heat loss of the hot
wind is minimized, and thus, the drying performance of
the washing machine with drying function is improved.
[0138] The washing machine with drying function of
the present invention has an effect in that the heater
duct, which has the heater and the blowing fan mounted

therein, communicates with the condensing duct, and
the connection duct, which guides air having passed
through the heater duct into the tub, communicates with
the heater duct and the tub, whereby flow and heat loss
of the hot wind is minimized, and thus, the drying per-
formance of the washing machine with drying function
is improved.
[0139] The washing machine with drying function of
the present invention has an effect in that air having
passed through the heater duct is guided along the con-
nection duct, not through the gasket, whereby damage
to the gasket, which may be caused when the air having
passed the heater duct is guided through the gasket, is
prevented, and thus, the service life of the gasket is pre-
vented from being shortened.
[0140] The washing machine with drying function of
the present invention has an effect in that the heater duct
gasket is disposed between the heater duct and the con-
nection duct, and the tub gasket is disposed between
the connection duct and the tub, whereby outflow of hot
wind is minimized.
[0141] The washing machine with drying function of
the present invention has an effect in that the connection
duct is fixed to the upper position of the front part of the
tub by means of the fixing bolts, and the connection duct
is also fixed to the lower end of the heater duct by means
of the fixing bolts, whereby easy and convenient fixing
of the connection duct is accomplished.
[0142] The washing machine with drying function of
the present invention has an effect in that a plurality of
hot wind through-holes are formed at the drum such that
hot wind having passed through the connection duct can
be directly guided into the drum, whereby the smooth
flow of air is accomplished, and thus, the drying perform-
ance of the washing machine with drying function is im-
proved.
[0143] The washing machine with drying function of
the present invention has an effect in that the heater duct
comprises the duct body having the open upper part and
manufactured through die casting of an aluminum ma-
terial, and the upper cover disposed to cover the open
upper part of the duct body and manufactured by press-
ing a stainless material such that the upper cover can
be flexibly adapted to the duct body although the shape
and the length of the duct body are changed, whereby
the manufacturing costs and the weight of the heater
duct are reduced, and thus, the productivity of the heater
duct is improved.
[0144] Although the preferred embodiments of the
present invention have been disclosed for illustrative
purposes, those skilled in the art will appreciate that var-
ious modifications, additions and substitutions are pos-
sible, without departing from the scope and spirit of the
invention as disclosed in the accompanying claims.
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Claims

1. A washing machine with drying function, compris-
ing:

a tub (60) disposed in a cabinet (50) while being
supported;
a drum (70) rotatably disposed inside the tub
(60), the drum (70) being provided with
through-holes (72);
a condensing duct (80) communicating with
one side of the tub (60); and
a drying duct (86) communicating with the con-
densing duct (80), the drying duct (86) having
a heater (85) and a blowing fan (87) mounted
therein, the drying duct (86) communicating
with the other side of the tub (60).

2. The washing machine as set forth in claim 1, where-
in the tub (60) is provided at one side thereof with
a first communication hole (64a) communicating
with the condensing duct (80), and at the other side
thereof with a second communication hole (64b)
communicating with the drying duct (86).

3. The washing machine as set forth in claim 2, where-
in the first communication hole (64a) is formed at a
rear part of the tub (60).

4. The washing machine as set forth in claim 2, where-
in the second communication hole (64b) is formed
at a front part of the tub (60).

5. The washing machine as set forth in claim 4, where-
in the second communication hole (64b) is formed
at an upper position of the front part of the tub (60).

6. The washing machine as set forth in claim 2, where-
in the second communication hole (64b) is formed
at a circumferential part of the tub (60).

7. The washing machine as set forth in any one of
claims 1 to 6, wherein the drying duct (86) compris-
es:

a heater duct (90) having one end communicat-
ing with the condensing duct (80), the heater
duct (90) having the heater (85) and the blowing
fan (87) mounted therein; and
a connection duct (100) having one end com-
municating with the heater duct (90) and the
other end communicating with the second com-
munication hole (64b) of the tub (60).

8. The washing machine as set forth in claim 7, further
comprising:

a heater duct gasket (120) disposed between

the heater duct (90) and the connection duct
(100) for sealing a space between the heater
duct (90) and the connection duct (100).

9. The washing machine as set forth in claim 7, further
comprising:

a tub gasket (110) disposed between the con-
nection duct (100) and the tub (60) for sealing
a space between the connection duct (100) and
the tub (60).

10. The washing machine as set forth in claim 7, further
comprising:

a heater duct gasket (120) disposed between
the heater duct (90) and the connection duct
(100) for sealing a space between the heater
duct (90) and the connection duct (100); and
a tub gasket (110) disposed between the con-
nection duct (100) and the tub (60) for sealing
a space between the connection duct (100) and
the tub (60).

11. The washing machine as set forth in claim 7, further
comprising:

a fan motor (88), to which the blowing fan (87)
is connected via a shaft,

wherein the heater duct (90) comprises:

a duct body (96) attached to the tub (60),
the duct body (96) having an open upper
part, the duct body (96) having the heater
(85) and the blowing fan (87) disposed
therein, the duct body (96) being manufac-
tured through die casting of an aluminum
material; and
an upper cover (98) disposed to cover the
open upper part of the duct body (96), the
upper cover (98) being provided with a fan
motor location part (98a) corresponding to
the blowing fan (87), the upper cover (98)
being manufactured by pressing a stain-
less material.

12. The washing machine as set forth in claim 7, further
comprising:

a motor (88a) mounted to the heater duct (90);
a driving pulley (88b) connected to the motor
(88a) via a shaft;
a driven pulley (88c) connected to the blowing
fan (87) via a shaft; and
a belt (88d) wound on the driving pulley (88b)
and the driven pulley (88c),

wherein the heater duct (90) comprises:
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a duct body (96) attached to the tub (60),
the duct body (96) having an open upper
part, the duct body (96) having the heater
(85) and the blowing fan (87) disposed
therein, the duct body (96) being manufac-
tured through die casting of an aluminum
material; and
an upper cover (98) disposed to cover the
open upper part of the duct body (96), the
upper cover (98) being provided with a driv-
en pulley location part (98a') correspond-
ing to the blowing fan (87), the upper cover
(98) being manufactured by pressing a
stainless material.

13. The washing machine as set forth in claim 7, where-
in the connection duct (100) is fixed to the tub (60)
by means of fixing bolts (101, 102).

14. The washing machine as set forth in claim 13,
wherein

the tub is provided with bosses (61f, 61g), and
the connection duct (100) is fixed to the boss-

es (61f, 61g) by means of the fixing bolts (101, 102).

15. The washing machine as set forth in claim 7, where-
in the connection duct (100) is provided with a
stepped end (111), the stepped end (111) being in-
serted in the second communication hole (64b) of
the tub (60).

16. The washing machine as set forth in claim 7, where-
in the connection duct (100) is fixed to the heater
duct (90) by means of fixing bolts (105, 106).

17. The washing machine as set forth in any one of
claims 1 to 16, wherein the drum (70) is provided at
a front part thereof with a plurality of hot wind
through-holes (74) for introducing hot wind having
passed through the second communication hole
(64b) of the tub (60) into the drum (70).
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