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Description
Technical Field

[0001] The present invention relates to a dryer and
more specifically, to a dryer that can remove or prevent
wrinkles on laundry.

Background Art

[0002] Dryers are home appliances for drying washed
laundry, i.e, a drying object, mostly like clothes, (herein-
after, the laundry) with hot air. In general, the dryer is
provided with adruminwhich the laundry is held, adriving
source that drives the drum, heating means that heats
the air introduced to the drum, and a blower unit that
draws in or discharges air from the drum.

[0003] Based on methods of heating the air, i.e, the
heating means, dryers may be classified into electric type
dryers and gas type dryers. The electric type dryer heats
the air with heat from electric resistance, and the gas
type dryer heats the air with heat of burning gas. The
dryers may be classified into condensation type (circu-
lation type) dryers and exhaustion type dryers. In the con-
densing type dryer, air which becomes humid as a result
of heat exchange with the clothes in the drum is not dis-
charged to an outside of the dryer, but circulated in the
dryer, and it is heat exchanged at a separate condenser
to form condensed water which is discharged to an out-
side of the dryer. In the exhaustion type dryer, the air
which becomes humid as a result of heat exchange with
the clothes at the drum is discharged to an outside of the
dryer directly. The dryers may be classified based on a
method of loading the laundry into the dryer, into top load-
ing type dryers and front loading type dryers. In the top
loading typedryer, the laundry is introduced into the dryer
from a top side, and in the front loaning type dryer the
laundry is introduced into the dryer from a front side.
[0004] The conventional dryer might have following
problems.

[0005] Washed and dehydrated laundry is typically
loaded to the dryer to be dried However, as a matter of
washing principle, it is inevitable that the laundry should
be wrinkled during a washing cycle, and the wrinkles are
not eliminated in a course of drying, perfectly. Conse-
quently, in order to eliminate the wrinkles from the laun-
dry, additional ironing has been required.

[0006] Moreover, the washed laundry may get wrin-
kles. Also, in case clothes are stored in cabinets and in
case the clothes are worn, wrinkles, rumples, folds, and
the like (called as wrinkles collectively) may be formed
onthe clothes. Accordingly, demands have beenincreas-
ing for development of devices, which can easily remove
the wrinkles caused by such common usage and storage
of clothes is required

[0007] EP 1862584 A1relatestoadomesticappliance
for textiles, especially to a dryer or a washing machine.
To improve the possibility to carry out a steam treatment
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of the textiles the invention suggests that the domestic
appliance is equipped with a steam unit for applying water
steam, especially hot or superheated steam, to the tex-
tiles, wherein a water reservoir is located in or at the
domestic appliance for receiving water for the steam unit.
[0008] EP 1441059 A1describesamethodfortreating
laundry in a dryer, which is subjected at intervals to hot
steam with no drips from a steam generator integrated
in a tumble-drier. The steam generator and a water-feed
device are controlled so that a preset amount of water is
fed to the steam generator on reaching an operating tem-
perature. A water reservoir links via a supply line to a
pump thatlinks to the steam generator via a pressure line.
[0009] US 4,207,683 A describes a clothes dryers in-
cluding a spray nozzle, a control valve, and a water line
coupled to an existing water source. The touch-up spray
is used for removal of wrinkles from clothing and fabrics
and permanent press clothing in particular without re-
moving a garment’s factory set creases. The apparatus
may also include a water heating unit for spraying water
of a selected temperature or steam. The apparatus may
further be provided with a liquid additive dispenser for
dispensing static electricity removal agents and clothes
softening fluids.

Disclosure of Invention
Technical Problem

[0010] To solve the problems, an object of the present
invention is to provide a dryer, which can prevent and/or
remove wrinkles from clothes, or the like.

Technical Solution

[0011] The object is solved by the features of the in-
dependent claim. Preferred embodiments are described
in the dependent claims.

Brief Description of the Drawings
[0012]

FIG. 1 illustrates an exploded perspective view of a
dryer in accordance with a preferred embodiment of
the present invention;

FIG. 2 illustrates a longitudinal section of the dryer
in FIG. 1;

FIG. 3 illustrates a section of a steam generator in
FIG. 1;

FIG. 4 illustrates a diagram of a dryer in accordance
with a preferred embodiments of the present inven-
tion shown focused on a steam generator;

FIG. 5 illustrates an exploded perspective view of
one example of the water supply source in FIG. 4;
FIG. 6 illustrates an exploded perspective view of
the water softening member in FIG. 4;

FIGS. 7 to 9 eachiillustrates a partially cut-away per-
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spective view of the water softening member in FIG.
5;

FIG. 10 illustrates a side view of a connection be-
tween the water supply source and the pump in FIG.
4,

FIGS. 11 and 12 illustrate sections showing connec-
tion /disconnection of the water supply source in suc-
cession;

FIG. 13 illustrates a perspective view of a variation
of the pinin FIG. 11;

FIG. 14 illustrates a section of another embodiment
of the connection between the water supply source
and the pump in FIG. 4;

FIG. 15 illustrates a section of an example of the
pump in FIG. 4, schematically;

FIG. 16 illustrates a section of an example of the
nozzle in FIG. 4;

FIGS. 17 and 18 illustrate a section and a perspective
view of other examples of the nozzle in FIG. 4, re-
spectively;

FIGS. 19and 20illustrate asection and a perspective
view of other examples of the nozzle in FIG. 4, re-
spectively;

FIG. 21 illustrates a front view of an example of
mounting of the nozzle in FIG. 4;

FIGS. 22 and 23 illustrate sections respectively
showing an example of the safety valve in FIG. 4,
schematically;

FIG. 24 illustrates a perspective view showing an
example of mounting of the unit in FIG. 4;

FIG. 25illustrates a perspective view of other exam-
ple of the water supply source in FIG. 4;

FIG. 26 is a diagram illustrating an embodiment of a
method for controlling a dryer in accordance with a
preferred embodiment of the present invention;
FIG. 27 illustrates a flow chart showing the steps of
a method for controlling a pump in FIG. 26;

FIG. 28 is adiagramiillustrating another embodiment
of the method for controlling the dryer in accordance
with the present invention; and

FIG. 29is adiagramillustrating a furtherembodiment
of the method for controlling the dryer in accordance
with the present invention.

Best Mode for Carrying Out the Invention

[0013] Reference willnow be made in detail to the spe-
cific embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.
[0014] In order to describe a dryer of the present in-
vention, a top loading type, electric type, and exhaust
type dryer will be taken as an embodiment for the sake
of convenience. However, the present invention is not
limited to this, but the present invention is applicable to
frontloading type, gas type, and condensing type dryers,
too.

[0015] A dryerin accordance with a preferred embod-
iment of the present invention will be described with ref-
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erence to FIGS. 1 and 2.

[0016] Inside of a cabinet 10 which forms an exterior
of the dryer, there are a rotatable drum 20, a motor 70
and a belt 68 for driving the drum 20. Mounted at a pre-
determined location of the cabinet 1Q there are a heater
90 (will be called as hot air heater) for heating air to pro-
duce high temperature air (will be called as hot air), and
a hot air supply duct 44 for supplying the hot air from the
hot air heater 90 to the drum 20. And, an exhaust duct
80 for discharging humid air in the drum 20 and a blower
unit 60 blowing the humid air are also mounted In the
meantime, mounted at a predetermined location of the
cabinet 10, there is a steam generator 200 for generating
hot steam.

[0017] Respective units of the dryer will be described
in detail.

[0018] The cabinet 10 which forms an exterior of the
dryer includes a base 12 which forms a bottom of the
dryer, one pair of side covers 14 mounted to the base 12
vertically, a front cover 16 and a rear cover 18 mounted
to a front and a rear of the side covers 14 respectively,
and a top cover 17 located on top of the side covers 4.
A control panel 19 with various operation switches is con-
ventionally located on the top cover 17 or the front cover
16. The rear cover 18 has an inlet 182 for introduction of
external air, and an exhaust hole 184 which is a final
passage for discharging the air from the drum 20 to an
outside of the dryer.

[0019] Aninside space of the drum 20 serves as a dry-
ing chamber for drying the clothes, and, it is preferable
that lifts 22 are provided in the drum 20 for lifting and
dropping clothes, to turn the clothes upside down for en-
hancing drying efficiency.

[0020] In the meantime, mounted between the drum
20 and the cabinet 10, i.e, between the drum 20 and the
front cover 16, there is a front supporter 30, and mounted
between the drum 20 and the rear cover 18, there is a
rear supporter 40. Rotatably mounted between the front
supporter 30 and the rear supported 40, there is the drum
20, and mounted between the front supporter 30 and the
rear supporter 40 and the drum 20, there are sealing
members (not shown) for preventing leakage. That is,
the front supporter 30 and the rear supporter 40 cover
the front and rear of the drum 20 to form the drying cham-
ber, and support the front and rear of the drum 20, re-
spectively.

[0021] The front supporter 30 has an opening to make
the drum 20 to be in communication with an outside of
the dryer, and the opening has a door 164 for selective
opening/ closing. The front supporter 30 also has a lint
duct 50 connected thereto, which is a passage of the air
from the drum 20 to an outside of the dryer, with a lint
filter 52 mounted thereto. The blower unit 60 has one
side connected to the lint duct 50, and the other side
connected to the exhaust duct 80 which is connected to
the exhaust hole 184 in the rear cover 18. Accordingly,
if the blower unit 60 is operated, the air is discharged to
an outside of the dryer from the drum 20 through the lint
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duct 50, the exhaust duct 80 and the exhaust hole 184.
At this time, foreign matters, such as lint, are filtered at
the lint filter 52. Commonly, the blower unit 60 includes
a blower 62 and a blower housing 64. The blower 64 is
connected to the motor 70 that drives the drum 20, and
thus it is driven by the motor 70.

[0022] The rear supporter 40 has an opening portion
42 having a plurality of through holes and the hot air sup-
ply duct 44 is connected to the opening portion 42. The
hot air supply duct 44 is in communication with the drum
20 to be employed as a passage for supplying the hot air
to the drum 20. Accordingly, the hot air heater 90 is
mounted to a predetermined location of the hot air supply
duct 44.

[0023] In the meantime, the steam generator 200 is
mounted to a predetermined location of the cabinet 10
to generate steam and to supply the steam to the drum
20. The steam generator 200 will be described, with ref-
erence to FIG. 3.

[0024] The steam generator 200 includes a water tank
210 for holding water, a heater 240 mounted to an inside
of the water tank 210, a water level sensor 260 for meas-
uring a water level of the steam generator 200, and a
temperature sensor 270 for measuring a temperature of
the steam generator 200. The water level sensor 260
typically includes a common electrode 262, a low water
level electrode 264, and a high water level electrode 266.
Thus, the water level sensor 260 senses a high water
level or a low water level based on electric connection
between the common electrode 262 and the high water
level electrode 264 or between the common electrode
262 and the low water level electrode 266.

[0025] A predetermined side of the steam generator
200 is connected to a water supply hose 220 through
which water is supplied to the steam generator 200, and
the other side of the steam generator 200 is connected
to a steam hose 230 through which steam is supplied to
the drum from the steam generator 200. It is preferable
that a predetermined shape of nozzle 250 is provided to
a front end of the steam hose 230. Commonly, one end
of the water supply hose 220 is connected to an external
water supply source, such as a tap. The front end or the
nozzle 25 of the steam hose 230, which is a steam outlet,
is provided at a predetermined location of the drum 20
to spray the steam to an inside of the drum 20.

[0026] In the meantime, this embodiment shows and
describes a steam generator 200 (will be called as a tank
heating type steam generator for convenience sake) in
which a predetermined amount of water held in the water
tank 210 having a predetermined size is heated by the
heater 240 to generate the steam. However, the present
invention is not limited to such steam generator. That is,
the present invention can use any kinds of devices that
can generate steam. For an example, a configuration
may also be applicable that a heater is directly mounted
around a water supply hose through which water passes
to heat the water without a predetermined space in which
the water is held (for convenience sake, will be called as
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tubular heating system).

[0027] A dryer in accordance with another preferred
embodiment of the present invention will be described,
with reference to FIG. 4.

[0028] In this embodiment, a water supply source for
supplying water to the steam generator 200 is separated
from an external tap and it is preferable that the water
supply source is detachable from the external tap. The
water supply source may be a tap as mentioned in the
above embodiment. However, in this case, it is compli-
cated to install the water supply source, because water
is notusedinthedryers. As aresult, if the tap is employed
as the water supply source, it is necessary to install other
various kinds of devices. Thus, it is convenient to use the
separate water supply source, preferably the detachable
water supply source 300 in accordance with this embod-
iment. The water supply source 300 is detached to allow
water supplied thereto and thus the water supply source
300 filled with water is connected to a water supply path
of the steam generator, that is, a water supply hose 220.
[0029] A pump 400 may be mounted between the wa-
ter supply source 300 and the steam generator 200 and
the pump 400 is rotatable in a clockwise/counter-clock-
wise direction (hereinafter, regular/reverse direction). In
this case, it is possible to supply the water to the steam
generator 200 and it is also possible to drain water in the
steam generator 200. If necessary, it is also possible that
the water may be supplied to the steam generator 200
by using a water head between the water supply source
300 and the steam generator 200 without using the pump.
However, because, in general, components of the dryer
are standard goods of compact design, there are short-
ages of mounting spaces. Therefore, if sizes of the com-
ponents of the related art dryer are not changed, the wa-
ter supply by using the water head may be impossible.
Accordingly, as use of a small sized pump 400 enables
mounting of the steam generator 200 without changing
the sizes of the components, use of the pump 400 is very
good The remained water in the steam generator 200 is
drained from the steam generator 200 to prevent the
heater from damage caused by the remaining and un-
used water for a long time and to prevent use of rotten
water, later.

[0030] Thoughtheforegoingembodimentshows water
supply to, and steam discharge from an upper part of the
steam generator 200, in the embodiment, it is preferable
that the water is supplied to a lower part of the steam
generator 200 and the steam is discharged from the up-
per part of the steam generator 200. This configuration
is favorable for draining the remained water from the
steam generator 200.

[0031] Itis preferable that a safety valve 500 is provid-
ed to the steam flow passage, i.e., the steam hose 230,
which discharges steam from the steam generator 200.
[0032] Each of the units will be described in detail.
[0033] The detachable water supply source 300 (for
convenience sake, will be called as a cartridge) will be
described with reference to FIG. 5.



7 EP 2 133 460 B1 8

[0034] The cartridge 300 includes a lower housing 310
for substantially holding water, and an upper housing 320
detachable from the lower housing 310. The cartridge
300 with the lower housing 310 and the upper housing
320 enables easy cleaning of scale on an inside of the
cartridge 300, and easy disassembly of the filter 330 and
340 and the water softening member 350 for cleaning or
regeneration.

[0035] It is preferable that the upper housing 320 has
a first filter 330 mounted thereto. That is, it is preferable
that the first filter 330 is mounted to a water inlet to the
upper housing 320, for firstly filtering the water when the
water is supplied to the cartridge 300.

[0036] It is preferable that the lower housing 310 has
an opening/closing member 360 provided thereto for se-
lective supply of the water to an outside of the cartridge
300, so that the water is not discharged to an outside of
the cartridge 300 when the cartridge 300 is separated,
and the water is discharged to the outside of the cartridge
300 when the cartridge 300 is mounted It is preferable
that the opening/closing member 360 has a second filter
340 connected thereto for filtering the water, and it is
more preferable that the second filter is detachable. The
first filter 330 and the second filter 340 enable double
filtering of impurities, such as fine dust, from the water.
It is preferable that the first filter 330 has about 50 mesh
net, and the second filter 340 has a 60 mesh net. The 50
mesh net has 50 meshes per unit area. Accordingly, a
size of a mesh hole of the first filter 330 is greater than
a size of the mesh hole of the second filter 340, such that
larger foreign matters are filtered at the first filter 330
primarily, and smaller foreign matters are filtered at the
second filter 340.

[0037] It is more preferable that the water softening
member 350 is provided in the cartridge 300 for softening
the water. The water softening member 350 is detacha-
ble. As shown in FIG. 6, the water softening member 350
includes a lower housing 352 having a plurality of pass
through holes, and a detachable upper housing 353 hav-
ing a plurality of pass through holes, and preferably in-
cluding ion exchange resin (not shown) filled in a space
defined with the upper housing 353 and the lower housing
352.

[0038] The water softening member 350 is used under
the following reason. When hardness of the water sup-
plied to the steam generator 200 is high, if Ca(HCO3),
dissolved in the water is heated, CaCO4 deposits which
is likely to corrode the heater. Particularly, the water in
the Europe and the America has high hardness; such a
phenomenon can be intensive. Therefore, it is preferable
that calcium and magnesium are removed with the ion
exchange resin, for preventing CaCO5 from depositing.
As performance of the ion exchange resin becomes poor
as the ion exchange resinis used, the ion exchange resin
may be regenerated with salt NaCl. For reference, a proc-
ess for softening the water with the ion exchange resin
is 2(R-SONa) +Ca, (R-SO) Ca+2Na, and a process for
regenerating the ion exchange resin is (R-SO) Ca+2NaCl
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2(R-SONa) +CaCl.

[0039] Structures for mounting/dismounting the sec-
ond filter 340 and the opening/closing member 360 will
be described in detail with reference to FIGS. 7 to 9.
[0040] Mounted to the lower housing 310 of the car-
tridge 300, there is the opening/closing member 360 in
communication with the cartridge 300. The opening/clos-
ing member 360 includes a flow passage 362 in commu-
nication with the cartridge 300, and a pin 365 for selective
opening/closing of the flow passage 362. The flow pas-
sage 362 has an inner flow passage 362a and an outer
flow passage 362b, and the inner flow passage 362a has
a stopper 361 on an outside surface. The second filter
340 includes a case 341 with a shape in conformity with
the inner flow passage 362a, and a filtering portion 344
at one side of the case 341. The case 341 has a slot 342
with a shape in conformity with the stopper 361. The slot
342 has an L shape substantially, i.e, a horizontal portion
and a vertical portion. Therefore, after pushing the slot
342 of the second filter 340, more specifically, the hori-
zontal portion, in a direction of the stopper 361 as shown
in FIG. 8, if the second filter 340 is turned as shown in
FIG. 9, coupling of the second filter 340 and the open-
ing/closing member 360 is completed Since dismounting
of the second filter 340 from the opening/closing member
is reverse of above, detailed description of which will be
omitted

[0041] Connection between the cartridge 300 and the
pump 400 will be described in detail, with reference to
FIG. 10.

[0042] Referring to FIG. 10, the cartridge 300 and the
pump 400 are connected with an intermediate hose 490.
The intermediate hose 490 has one side connected to
the inlet 430 of the pump 400 and the other side connect-
ed to the cartridge with a connector 480. It is preferable
that the inlet 430/the connector 480 of the pump 400 and
the intermediate hose 490 are made to prevent leakage
with clamps 492.

[0043] Connection between the cartridge 300 and the
connector 480 will be described in detail with reference
to FIGS. 11 and 13.

[0044] As described before, the cartridge 300 has the
opening/closing member 360 in communication with the
cartridge 300. The opening/closing member 360 includes
the flow passage 362, and the pin 365 for selective open-
ing/closing of the flow passage 362. The flow passage
362 has the inner flow passage 362a and the outer flow
passage 362b, and the outer flow passage 362b has an
O-ring 369 for sealing.

[0045] In the meantime, the pin 365 has a recessed
portion 366 in one side of a body 365b, and a flowing
portion 365a on the other side (See FIG. 13). An open-
ing/closing portion 367 is mounted to the recessed por-
tion 366, and the flowing portion 365a in a cross shape
substantially for flow of water between the cross. It is
preferable that the opening/closing portion 367 is formed
of rubber.

[0046] The flow passage 362 will be described Provid-
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ed to an inside of the flow passage, there is a supporting
portion having a plurality of pass through holes 363a
formed therein for supporting the body 365b, and provid-
ed between the supporting portion 363b and the flowing
portion 365a of the pin 365, there is a spring 364. The
connector 480 has an outer portion 482 having an inside
diameter greater than an outside diameter of the outer
flow passage 362b of the opening/closing member 360,
and an inner portion 484 having an outside diameter
smaller than aninside diameter of the outer flow passage
362b.

[0047] ReferringtoFIG. 11,in a state the cartridge 300
is separated from the connector 480, the opening/closing
member 367 on one side of the pin 365 closes a fore end
of the inner flow passage 362a by the spring 364. Ac-
cordingly, no water flows to an outside from the cartridge
300 through the flow passage. However, as shown in
FIG. 12, if the cartridge 300 is connected in the connector
480, the inner portion 484 of the connector 480 pushes
the pin 365 forward in adirection of the inner flow passage
362a against elastic force of the spring 364. Accordingly,
the opening/closing member 367 on one side of the pin
365 is moved away from the fore end of the inner flow
passage 362a, permitting water to flow through a gap
between the opening/closing member 367 and the fore
end of the inner flow passage 362a, such that the water
flows from the cartridge 300 toward an outside, i.e, toward
the pump 400 through the flow passage. In the present
invention, the double sealing with the O-ring 369 and the
spring 364 enables effective prevention of leakage of the
water.

[0048] Referring to FIG. 13, it is preferable that one
end of the pin 365, i.e, an inside 366 of the flowing portion
365a is tapered, for providing a larger passage area of
water flow compared to a simple cylindrical shape, for
more effective flow of the water.

[0049] In the meantime, referring to FIG. 14, the car-
tridge 300 may be connected to the pump 400 directly
without the intermediate hose 490. In this instance, it is
required that a shape of an inlet 430a of the pump 400
is changed appropriately, i.e, an outer portion 432 and
an inner portion 434 are formed That is, a shape of the
inlet 430a of the pump 400 is formed similar to the con-
nector480inFIG. 11. Since the above inlet shape permits
to dispense with the intermediate hose 490 and the
clamps 492 for sealing in comparison to the connection
in FIGS. 10 and 11, material cost and manhour can be
saved

[0050] In the meantime, the foregoing embodiment
shows and describes a cartridge 300 with detachable
first filter 330, second filter 340, and water softening
member 350, the present invention is not limited to this.
For an example, the present invention is applicable to a
case when an external tap is used as the water supply
source 300. in this case, it is preferable that at least one
of the first filter 330, the second filter 340, and the water
softening member 350 is mounted to the water supply
flow passage connected to the steam generator 200, and
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more preferably, detachable ones in this case too. It is
preferable that the first filter 330, the second filter 340,
and the water softening member 350 are integrated into
one container which is also detachable from the water
supply flow passage.

[0051] The pump 400 will be described with reference
to FIG. 15.
[0052] The pump 400 supplies water to the steam gen-

erator selectively. It is preferable that the pump 400 is
reversible for selective supplying or draining of the water
to/from the steam generator 200.

[0053] The pump 400 may be a gear type, pulsating
type, diaphragm type, or so on. By changing a polarity
of a circuit, the pulsating type, or diaphragm type pump
can control a fluid flow direction in regular/reverse direc-
tions. As an example of an applicable pump 400, a gear
type pump 420 is shown in FIG. 15. The gear type pump
400 has one pair of gears 420 in a case 410 having an
inlet 430, 430a, and an outlet 414. Thatis, depending on
a rotation direction of the gears 420, the water can be
pumped in a direction from the inlet 430, 430a to the
outlet 414, or from the outlet 414 to the inlet 430, 430a.
[0054] The nozzle 250 will be described in detail with
reference to FIGS. 16 to 20.

[0055] Referring to FIG. 16, the nozzle 250 may have
a general shape. That is, the nozzle 250 is formed in a
shape of an enlarged-reduced tube, for spraying steam
to the drum through a spray hole 251a formed in a fore
end of the nozzle 250. It is preferable that the nozzle 250
has a supporting portion 259 for mounting the nozzle
250. As shown in FIG. 16, if the steam is simply sprayed
through the spray hole 251a at the fore end of the nozzle
250, the wrinkle removal performance of the steam can
be poor because the steam is sprayed to a limited portion
of the drum by a kinetic energy of the steam. Therefore,
it is preferable that the shape of the nozzle 250 is
changed, appropriately.

[0056] Another embodiment of the nozzle 250 will be
described with reference to FIGS. 17 and 18.

[0057] Itis preferable that a supplementary nozzle 253
is provided inside the nozzle 250 connected to the steam
generator 200 to supply steam to the drum. In this case,
it is preferable that the nozzle 250 has a shape of which
diameter is not varied or that the nozzle 250 is a reduced-
enlarged tube. If the nozzle 250 is the reduced-enlarged
tube, it is preferable that the nozzle 250 has a diameter
which becomes slightly greater at the fore end 251. It is
preferable that the supplementary nozzle 253 has the
reduced-enlarge shape, and a cone shape. ltis prefera-
ble that an outward slope angle of the supplementary
nozzle 253 is smaller than an outward slope angle of the
nozzle 250. For an example, the nozzle 250 is sloped at
30degrees outwardly, and the supplementary nozzle 253
is sloped at 15 degrees outwardly.

[0058] The foregoing configuration makes a diffusion
angle of the steam greater, enabling uniform wetting of
the clothes with the steam, to improve the wrinkle removal
performance.
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[0059] In the meantime, it is preferable that a connec-
tion portion 255 is provided for connecting the nozzle 250
to the supplementary nozzle 253. This configuration en-
ables unitization of the nozzle 250, the supplementary
nozzle 253, and the connection portion 255, which im-
proves formation of a mold, and mass productivity.
[0060] In FIG. 18, unexplained reference numeral
259a denotes a fastening hole in the supporting portion.
[0061] Another embodiment of the nozzle 250 will be
described with reference to FIGS. 19 and 20.

[0062] Itis preferable that a vortex generating member
is provided in the nozzle 250 for generating a vortex. In
this case, itis preferable that the nozzle 250 has a shape
of which diameter is constant, or a reducedenlarged tube
shape. If the nozzle 250 has the reduced-enlarged tube
shape, it is preferable that the nozzle 250 has a fore end
251 with a slightly greater diameter.

[0063] Itis preferable that the vortex generating mem-
beris a blade 257. Preferably, the blade 257 is an exten-
sion from an inside wall of the nozzle 250, with a curve.
In this instance, though a plurality of blades 257 may be
connected at a center of the nozzle 250 directly, itis more
preferable that the nozzle 250 has a center member 258
in the nozzle 250, and the blades 257 are connected
between the inside wall of the nozzle 250 and the center
member 258. Itis more preferable thatthe center member
258 has a flow passage 258a formed therein. This con-
figuration can improve forming of a mold, and mass pro-
ductivity.

[0064] Above configuration forms vortex of the steam
to increase a kinetic energy and a diffusion angle, ena-
bling the steam to wet the clothes uniformly, and improv-
ing a wrinkle removal performance.

[0065] In the meantime, referring to FIG. 21, it is pref-
erable that the nozzle 250 is mounted adjacent to the
opening portion 42 for spraying the steam from a rear to
a front of the drum. Because in general the air is intro-
duced into the drum through the opening portion 42 in
the rear supporter 40 and escapes through the lint duct
(not shown, see FIG. 1) under the door 104, an air flows
from the opening portion 42 to the lint duct. Thus, if the
nozzle 250 is mounted adjacent to the opening portion
42, the sprayed steam flows following the air flow smooth-
ly, enabling the steam to wet the clothes, uniformly.
[0066] In the meantime, the nozzle 250 described in
the embodimentis applicable to ones other than the dryer
having a detachable water supply source 300. For an
example, the nozzle 250 described in the embodiment
is applicable to a case when an external tap is used as
the water supply source 300.

[0067] The safety valve 500 will be described with ref-
erence to FIGS. 22 and 23.

[0068] In a case the steam generator is operative nor-
mally, the steam is sprayed to the drum through the steam
hose 230, and the nozzle 250. However, if fine fabric
particles, such as lint or foreign matters formed in a
clothes drying process, attach to and accumulate on the
spray hole 251a of the nozzle 250 to block the spray hole
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251a, the steam can not be discharged to the drum nor-
mally, but, oppositely, acts as a pressure to increase a
pressure of the steam generator 200 itself, to damage
the steam generator. Particularly, in a steam generator
of tank heating type, in general since the water tank is
not designed as a high pressure vessel which can with-
stand a high pressure, such a hazard is likely. Accord-
ingly, it is preferable that an appropriate safety device is
provided

[0069] The safety valve 500 serves to discharge the
steam to an outside of the steam generator if the steam
flow passage is blocked Therefore, it is preferable that
the safety valve 500 is provided to the steam flow pas-
sage, for an example, the steam hose 230, and more
preferably, in the vicinity of the fore end of the steam
hose 230, for an example, adjacent to the nozzle 250.
[0070] The safety valve 500 includes a case 510 hav-
ing one side in communication with the steam hose 230,
and the other side in communication with an outside of
the steam generator, and an opening/closing portion 530
for selective opening/closing of the case 510 and the
steam hose 230. The opening/closing portion 530 is
mounted to a steam flow passage communication portion
513 of the case 510, and the opening/closing portion 530
is supported by a spring 520. Of course, the spring 520
has one side supported on the opening/closing portion
530, and the other side supported on a fixed portion 540
fixed to the case 510 in a predetermined method
[0071] Referring to FIG. 22, if a pressure of the steam
hose 230 is below a predetermined pressure as the
steam hose 230 is not blocked, the steam can not over-
come elastic force of the spring 520. Therefore, the open-
ing/closing portion 530 blocks the steam flow passage
communication portion 513, resulting in no steam dis-
charge to the outside of the steam generator. However,
as shown in FIG. 23, if the steam hose 230 is blocked,
to cause the pressure of the steam hose 520 higher than
a predetermined pressure, for an example, 1kgf/cm2, the
steam pressure overcomes the elastic force of the spring
520. According to this, the opening/closing portion 530
that blocks the steam flow passage communication por-
tion 513 moves, allowing the steam to be discharged to
the outside of the steam generator through the steam
flow passage communication portion 513 and an outside
communication portion 511.

[0072] Mounting of components of a steam line, mainly
the steam generator, in accordance with a preferred em-
bodiment of the present invention will be described with
reference to FIG. 24.

[0073] A drawer type container 700 (will be called as
a drawer) which can be pushed in/pulled out at a prede-
termined location of the dryer is provided. The cartridge
300 is placed in the drawer 700. That is, rather than con-
necting the cartridge 300 to the connector 480 directly,
the cartridge 300 is placed in the drawer 700, and the
drawer is pushed in/pulled out so that the cartridge 300
is connected/disconnected to/from the connector 480.
[0074] The drawer 700 is provided to the front of the
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dryer, for an example, to the control panel 19. In detail,
a supporter 820 is provided on a rear side of the control
panel 19. That is, it is preferable that the supporter 820
is mounted parallel to the top frame 830 substantially,
and a drawer guide 710 is mounted to the supporter 820
and the top frame 830 for guiding and supporting the
drawer 700, and it is more preferable that a top guide
810 is provided to a portion of an upper portion of the
drawer guide 710.

[0075] More preferably, the drawer guide 710 has
opened upper portion and one side (on a front side of the
dryer), so that the drawer 700 is pushed in/pulled out
through the opened one side, and the connector 480 is
provided to an upper portion of the other side of the draw-
er guide 710.

[0076] The drawer 700 is mounted to the front of the
dryer in view of convenience of use of the dryer. As FIG.
24 illustrates a dryer in which the control panel 19 is
mounted to a front cover, the drawer 700 being pushed
in/pulled out of the control panel 19 has been described
However, the present invention is not limited to this, for
an example, if the control panelis mounted to a top cover
as shown in FIG. 1, the drawer 700 may be mounted to
the front cover, directly.

[0077] In the meantime, the cartridge 300 is placed in
the drawer 700 and it is preferable that at least shapes
of opposite sides of the cartridge 300 are in conformity
with shapes of opposite sides of the drawer 700, so that
the cartridge 300 is fastened to the drawer 700, closely.
It is preferable that recesses 301 are formed in opposite
sides of the cartridge 300 for mounting/dismounting of
the cartridge 300.

[0078] A method for supplying water to the cartridge
300 will be described with reference to FIG. 24.

[0079] When the user pulls out the drawer 700, the
cartridge 300 is also pulled out. In this state, the cartridge
300is dismounted from the drawer 700. Water is supplied
to the dismounted cartridge 300 through a water supply
hole, for an example, the first filter 330, to fill the cartridge
300 with water. The cartridge 300 having the water filled
therein is mounted to the drawer 700 again, and then, if
the drawer 700 is pushed in, the cartridge 300 and the
connector 480 are connected automatically, opening the
water in the cartridge 300 to the pump 400.

[0080] Afterfinishing the operation of the dryer, the car-
tridge 300 can be dismounted from the drawer 700 in
steps opposite to above description. Since the cartridge
300 of the present invention has the upper housing 320
and the lower housing 310, cleaning of dismounted car-
tridge 300 is easy.

[0081] In the meantime, referring to FIG. 25, it is also
possible that the drawer 700 is directly used as a water
supply source. However, in a case the drawer 700 is di-
rectly used as the water supply source, the water can
overflow from the drawer 700 at the time of water supply
due to negligence of the user, if the cartridge 300 is used
as the detachable water supply source as described be-
fore, such a problem can be prevented to a certain extent.
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The case when the drawer 700 is used as a direct water
supply source is advantageous in that a structure of the
steam generator can be made simple. Though FIG. 21
illustrates that only the water softening member 350 is
placed in the drawer 700 for convenience sake, the first
filter 330 and the second filter 340 may also be placed
therein.

[0082] A method for controlling a dryer will be de-
scribed with reference to FIGS. 26 and 27.

[0083] There may be two kinds of methods for operat-
ing the dryer in the present invention. That is, a drying
operation, i.e, an operation for drying clothes, which is
an original function of a general dryer and an operation
of the present invention, i.e, an operation which can re-
move wrinkles from the clothes (for convenience sake,
will be called as a refresh operation). By the refresh op-
eration, not only the removal of the wrinkle, but also func-
tions, such as sterilizing, deodoring, prevention of static
electricity, fluffiness of the clothes, and so on, can be
made. Because the method for controlling a dryer for the
drying operation includes a hot air supplying step and a
cooling step, and has been used in the related art, de-
tailed description of which will be omitted The method for
controlling a dryer for the refresh operation includes a
steam supply step especially, which will be described in
detail.

[0084] Themethod for controlling adryer fortherefresh
operation includes a steam supplying step (SS5) for sup-
plying steam to adrum, and a hot air supplying step (SS7)
for supplying hot air to the drum It is preferable that the
method includes a drum heating step (SS3) for heating
the drum before the steam supplying step (SS5). More-
over, the method also includes a water supplying step
(SS1) for supplying water to the steam generator for gen-
erating the steam required in the steam supplying step
(SS5).

[0085] It is preferable that the water supplying step
(SS1) is performed before the drum heating step (SS3),
and it is preferable that a cooling step (SS9) is further
included for cooling the drum after the hot air supplying
step (SS7). Itis preferable that the present invention fur-
ther includes a water draining step for discharging water
remained in the steam generator, i.e, remained water, to
an outside of the steam generator after finish of the steam
supplying step (SS5). (Detailed water draining step will
be described later.) Though the drum heating may be
performed with a separate heater mounted to an inside
of the drum, use of the hot air heater is simple.

[0086] Respective control steps will be described in
detail.

[0087] Inthe drum heating step SS3, the drum is heat-
ed to a predetermined temperature for making a wrinkle
removal effect to be performed in the next steam supply
step SS5 more effective. The drum heating step SS3 is
performed for a predetermined period T_pre-T_pump. In
this instance, it is preferable that the drum is rotated,
preferably, tumbled, and more preferably, tumbled, inter-
mittently. The tumbling is rotation of the drum around a
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speed below 50rpm, so that the clothes do not stick to
an inside wall of the drum, detailed description of which
will be omitted because the tumbling is apparent in the
field of the art. Itis preferable that the drum heating step
SS3 is started after the water is supplied to the steam
generator for a predetermined time period T_pump to a
high water level of the steam generator. It is preferable
that the steam heater is put into operation at a time point
when the drum heating step SS3 is started, because the
steam is generated after lapse of a predetermined time
period even if the steam heater starts operation. Moreo-
ver, it is preferable that finish of the drum heating step
SS3 is substantially coincident with the time point the
steamis generated Because the drum can be kept heated
after the steam is generated, i.e, an actual steam supply
step SS5, the inside of the drum will be in an excessively
high temperature environment enough to gasify the
steam supplied thereto, such that there is no steam in
the drum.

[0088] The steam supply step SS5 is a step for sup-
plying the steam to the drum to perform the wrinkle re-
moving function. The steam supply step SS5 is per-
formed for a predetermined time period T_steam. In this
instance, it is preferable that the drum is rotated, prefer-
ably, tumbled, and more preferably, tumbled, intermit-
tently. It is preferable that a time period T_steam of the
steam supply step SS5 is setin advance by experiments
or the like based on factors, such as an amount of the
clothes. Since the water level of the steam generator is
reduced in the steam supply step SS5, it is preferable
that water is supplied if a low water level is sensed In this
instance, even though the water may be supplied up to
ahigh water level, itis preferable that the water is supplied
for a predetermined time period before the water level
reaches to the high water level, for an example, for about
three seconds for effective heating. If the w ater is sup-
plied to the high water level, the supply of steam stops
for a predetermined time period due to heating a large
amount of water to a boiling temperature. However, if the
water is supplied for the predetermined time period, for
an example, three seconds, enabling to generate the
steam after about one second, the steam can be supplied
to the drum, almost continuously.

[0089] It is preferable that the tumbling in the steam
supply step SS5is made intermittently, and intermittently
repeated, for an example, repeated for three seconds in
every one minute. Even though the tumbling of the drum
can be kept in the steam supply step SS5, in this case
the steam supplied to the drum can be discharged to an
outside of the drum without staying in the drum. Because
in general the blower unit and the drum are driven with
one motor, ifthe drum is rotated, the blower also is driven,
to discharge the steam from the drum to an outside of
the drum. Accordingly, in the steam supply step SS5, it
is preferable that the drum is rotated intermittently, pref-
erably a rotation time period of the drum is shorter than
a pause time period of the drum. Moreover, according to
study of the inventor, even though a location of the
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clothes in the drum is changed during the rotation of the
drum, if the drum is stopped, the clothes is located at a
lower portion of a front side of the drum substantially, i.e,
in the vicinity of the door. Since change of a spray direc-
tion of the nozzle is not easy, the nozzle is fixed drected
to the lower portion of the front side of the drum. Accord-
ingly, it is preferable that the clothes are placed in the
spray direction of the nozzle, i.e, at the lower portion of
the front of the drum. Accordingly, in view of absorbing
the steam in the clothes, it is preferable that the rotation
of the drum is made for a short time period in the steam
supply step SS5, so that the clothes is placed in the noz-
zle spray direction for a longer time period

[0090] In the hot air supply step SS7, the hot air gen-
erated by the hot air heater is supplied to the drum, for
drying the slightly wet clothes with the steam again. The
hot air supply step SS7 is performed for a predetermined
time period T_dry, preferably without tumbling the drum
It is preferable that the time period T_dry of the hot air
supply step SS7 is set in advance determined by exper-
iments based on factors, such as an amount of the
clothes. It is preferable that, after the steam supply step
SS5, the remained water in the steam generator is dis-
charged to the cartridge, again. In this instance, it is pref-
erable that, because the remained water in the steam
generator has a high temperature, the remained water
is not discharged directly, but delayed for a predeter-
mined time period T_delay, and discharged when the
temperature of the steam generator is below a predeter-
mined temperature Temp_crit. (details will be described,
later)

[0091] In the cooling step SS9, the clothes having a
temperature thereof elevated in the hot air supply step
SS7 is cooled down again. The cooling step SS9 is per-
formed for a predetermined time period T_cooling, pref-
erably without tumbling the drum. It is preferable that the
time period T_cooing of the cooling step SS9 is set in
advance determined by experiments based on factors,
such as an amount of the clothes. Even though cold air
can be supplied to the clothes in the cooling step SS9,
since a temperature of the clothes is not high relatively,
leaving the clothes asitis for a predetermined time period
is a simple method and preferable.

[0092] A method for controlling the pump will be de-
scribed with reference to FIGS. 26 and 27.

[0093] The method for controlling the pump includes a
water supply step S100, and S200 for supplying water
to the steam generator, and a water drain step S300 for
draining the remained water in the steam generator. Of
course, it is preferable that the water supply step S100,
S200 includes an initial water supply step S100 and a
water level maintaining step S200 for maintaining a water
level of the steam generator. In the meantime, it is pref-
erable that the water drain step S300 is performed by the
pump, and more preferably the water is drained to the
detachable water supply source connected to the steam
generator.

[0094] Respective steps will be described in detail.
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[0095] As described before, preferably, the water sup-
ply step S100, S200 includes the initial water supply step
S$100, and the water level maintaining step S200 for main-
taining a water level of the steam generator. The pump
rotates in a regular (forward) direction for supplying the
water to the steam generator (S1). It is preferable that,
if the water level of the steam generator becomes a high
level (S3), the pump stops and the steam heater is put
into operation (S5).

[0096] If the water is heated to generate the steam as
the steam heater is operated, and the generated steam
is discharged, the water level of the steam generator is
reduced If the water level of the steam generator be-
comes the low water level, the pump is rotated in the
forward direction, to supply the water to the steam gen-
erator. (S9 and S11). In this instance, as described be-
fore, though the water may be supplied until the high
water level is sensed, in view of heating efficiency, it is
preferable that the water is supplied for a predetermined
time period, for an example, three seconds.

[0097] Inthe meantime, if a predetermined steam sup-
ply time period T_steam is passed (S7), the steam heater
is stopped (S13) and a predetermined time period
T_delay is delayed (S 15). The predetermined time pe-
riod T_delay is delayed for lowering the temperature of
the remained water in the steam generator. Then, if the
temperature of the steam generator is lower than a safe
temperature Temp_crit (S 17), the pump is rotated in a
reverse (backward) direction, for a predetermined time
period, for an example, about 30 seconds, to recover the
remained water in the steam generator (S25). However,
if the temperature of the steam generator is higher than
the safe temperature Temp_crit, the remained water is
notdrained from the steam generator directly, buta safety
precaution is taken. For an example, it is determined
whether the water level of the steam generator is lower
than the high water level (S 19). If the water level of the
steam generator is lower than the high water level, the
pump is rotated in the regular direction for a predeter-
mined time period, for an example, about 5 seconds, to
supply the water to the steam generator, again (S21). If
the water level of the steam generator is not lower than
the high water level, the temperature of the steam gen-
erator is compared to the safe temperature (S23). If the
temperature of the steam generator is lower than the safe
temperature Temp_crit (S23), the pump is rotated in the
reverse direction for a predetermined time period, for an
example, about 30 seconds, the remained water is
drained from the steam generator (S25). However, if the
temperature of the steam generator is higher than the
safe temperature Temp_crit, the pump is not rotated in
the reverse direction, but stopped (S27). Of course, the
temperature may be compared after a predetermined
time period, to drain the remained water if requirement
is satisfied The safe temperature Temp_crit could be the
highest temperature at which reliability of the pump can
be maintained, for an example, approx. 60 degrees.
[0098] FIGS. 26 and 27 shows the water supply time
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period T_pump, the steam generating preparation time
period T_pre, the steam supply time period T_steam, the
drying time period T_dry, the cooling time period
T_cooling, the delay time period T_delay, the tumbling
time period, the pump operation time period, and so on
which are examples. These factors such as time can be
changed appropriately according to a capacity of the dry-
er, an amount of the clothes, and the like.

[0099] With reference to FIG. 28, another embodiment
of a method for controlling the dryer will be described
[0100] This embodiment has the same principle of the
above embodiment, except that steam generation is
more efficient

[0101] In the steam supply step (SS5), steam is sub-
stantially supplied to the drum. At this time, when the
steam generator is operated, it takes a predetermined
time to boil water and thus the steam is not generated at
the moment when the steam generator starts to operate.
As a result, it is preferable that the steam generator is
operated a predetermined time before the steam is sub-
stantially supplied tothe drum. Here, if a water level inside
the steam generator is low, the heater of the steam gen-
erator starts to operate.

[0102] Onthe other hand, the starting time of the drum
heating (SS3), that is, the starting time of the operation
of the hot air heater, may be after the steam generator
starts to operate. However, considering the heat capacity
of water inside the steam generator, it is preferable that
the hot air heater is operated when a water level of the
steam generator is high.

[0103] That s, it is preferable that only the heater of
the steam generator is operated when the water level of
the steam generator is between the low water level and
the high water level. At this time, while the hot air heater
may be operated at the rated power, it is preferable that
the hot air heater is operated at a predetermined power
smaller than the rated power. For example, if the rated
power of the hot air heater is 5400W, the hot air heater
may be operated at 2700W which is approximately half
of the rated power. That is because the heater of the
steam generator is put in operation in the drum heating
step (SS3). As a result, if the hot air heater is operated
at the rated power, the power supplied to the dryer in
total should be increased

[0104] Ifthe water level of the steam generator is high,
the water supply step (SS1) for supplying water to the
steam generator is completed However, preferably, the
water supply step is forcibly finished and the following
step forcibly starts in a predetermined time period after
the pump is operated, for example, in 90 minutes, re-
gardless of sensing the high water level of the steam
generator. If the high water level of the steam generator
is not sensed because of steam generator malfunction
or the like, the water of the steam generator might over-
flows to the drum. Thus, it is preferable that the following
step may start in a predetermined time period

[0105] The drum heating step (SS3) is also finished
when steam starts to be generated at the steam gener-
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ator. However, preferably, the drum heating step (SS3)
is forcibly finished and the following step starts in a pre-
determined time period, for example, in 5 minutes. Al-
though the possibility of hot air heater malfunction is com-
monly low, it is better as a matter of safety to start the
following step after the predetermined time passes.
[0106] Accordingto an experimentresult by the inven-
tor, though there are differences depending on kinds of
fabric, and extents of water absorption, the refresh op-
eration of the present invention has a wrinkle removal
and prevention effect. As an example of the clothes
washed and dehydrated in a washing machine is ex-
plained, the clothes are not limited to these. For an ex-
ample, small wrinkles on clothes already in a dried state
such as clothes wore for about during a day can be re-
moved in the dryer of the present invention, which can
be especially useful. That s, as a kind of wrinkle removal
appliance, the dryer of the presentinvention may be used
[0107] WithreferencetoFIG. 29, afurtherembodiment
of a method for controlling the dryer according to the
present invention will be described

[0108] As mentioned above, there is an effect of re-
moving wrinkles according to the refresh operation.
Moreover, according to experiments performed by the
presentinventor, there is an effect of laundry sterilization
and laundry fluffiness because of the refresh operation.
Basically, an operation of the dryer for such function may
include a steam supply step and a hot air supply step
(drying step). However, it is preferable that a steam sup-
ply time and a hot air supply time are adjustable based
on their objects. For example, in case of laundry sterili-
zation, it is better for the operation of laundry sterilization
to take more time to supply steam and hot air, compared
to the operation of wrinkle removal. It is also better for
the operation of laundry fluffiness to take less time to
supply steam and hot air, compared to the operation of
wrinkle removal. The optimal time may be determined
adjustably by experiments, considering the laundry
amount or the like.

[0109] It is intended that the present invention cover
the modifications and variations of this invention provided
they come within the scope of the appended claims.

Industrial Applicability

[0110] The dryer of the present invention has the fol-
lowing advantages.

[0111] First, wrinkles or rumples of clothes in the dryer
can be prevented or removed Moreover, clothes can be
sterilized, or deodored

[0112] Second, wrinkles or rumples can be removed
from clothes of a dried state without separate ironing,
effectively.

Claims

1. A drying machine which treats laundry by using wa-
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ter, the drying machine comprising:

a cabinet (10) defining an outer appearance, the
cabinet (10) has an opening at an outer surface;
adrum (20) rotatably mounted in the cabinet(10)
and driven by a motor (70);

a water supply line provided in the cabinet (10)
for providing a passage for the water;

a drawer (700) which can be pushed in/pulled
out in the opening at a predetermined location
of the dryer; and

characterized by

a cartridge (300) placed in the drawer (700), the
cartridge (300) is to hold the water, the cartridge
(300) is connected to the water supply line and
detachably mounted in the cabinet (10),

the cartridge (300) has an water inlet (330) which
is exposed outside when the drawer (700) is
pulled out.

2. The drying machine as claimed in claim 1, wherein

the opening is provided at a front side of the cabinet
(10).

3. The drying machine as claimed in claim 1, wherein
the water inlet has a first filter (330) mounted at the
upper side of the cartridge (300) for firstly filtering
the water when water is supplied to the cartridge
(300).

4. The drying machine as claimed in claim 1, wherein

the cartridge (300) comprises a upper housing (320)
and a lower housing (310).

5. The drying machine as claimed in claim 1, wherein
shapes of opposite sides of the cartridge (300) are
in conformity with shapes of opposite sides of the
drawer (700)

6. The drying machine as claimed in claim 1, wherein
recesses (301) are formed in opposite sides of the
cartridge (300) for mounting/dismounting of the car-
tridge (300).

7. The drying machine as claimed in claim 1, wherein
the drawer (700) has a front portion to cover the
opening and define an outer appearance.

8. The drying machine as claimed in claim 1, wherein
the cartridge (300) and a pump (400) are connected
with an intermediate hose (490).

9. The drying machine as claimed in claim 10, wherein

the cartridge (300) is connected or disconnected to
or from the connector (480) of the water supply line
by being pushed in or pulled out by the drawer (700).

10. The drying machine as claimed in claim 1, further
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comprising a guide (710) mounted in the cabinet (10)
to guide the drawing of the drawer (700).

The drying machine as claimed in claim 1, further
comprising a pump (400) provided in the water sup-
ply line (490) to pump the water.

The drying machine as claimed in claim 1, further
comprising a steam generator (200) to generate
steam with the water.

The drying machine as claimed in claim 12, further
comprising a nozzle (250) for supplying steam to the
laundry.

The drying machine as claimed in claim 1, further
comprising a supporter (820) mounted in the cabinet
(10) in a front-to-rear direction and a frame (830)
arranged opposite to the supporter (820), wherein
the guide (710) is mounted between the supporter
(820) and the frame (830).

The drying machine as claimed in claim 1, wherein
the cartridge (300) comprises an opening/closing
member (360).

The drying machine as claimed in claim 15, wherein
the opening/closing member (360) includes a flow
passage (362) in communication with the cartridge
(300) and a pin (365) for selectively opening/closing
of the flow passage (362).

The drying machine as claimed in claim 15, wherein
a second filter (340) is provided to the opening/clos-
ing member (360).

The drying machine as claimed in claim 17, wherein
the second filter (340) is detachable.

The drying machine as claimed in claim 17, wherein
size of a mesh hole of the first filter (330) is greater
than a size of the mesh hole of the second filter (340).

The drying machine as claimed in claim 16, wherein
the flow passage (362) comprises an inner flow pas-
sage (362a) extending inward and an outer flow pas-
sage (362b) extending outward.

The drying machine as claimed in claim 20, wherein
when the cartridge is separated from the connector
(480), the opening/closing member (367) on one side
of the pin (365) is adapted to close a fore end of the
inner flow passage (362a) by the spring (364).

The drying machine as claimed in claim 1, further
comprising a pump (400) connected to the water
supply line, wherein the pump (400) is directly con-
nected to the cartridge (300) without intermediate
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hose (490).

23. The drying machine as claimed in claim 5, wherein

the lower housing (310) has an opening/closing
member (360) provided thereto for selective supply
of the water to an outside of the cartridge (300), so
that the water is not discharged to an outside of the
cartridge (300) when the cartridge (300) is separated
and the water can be discharged to the outside of
the cartridge (300) when the cartridge (300) is
mounted in the drawer (700).

Patentanspriiche

Trocknungsmaschine, die Wasche unter Verwen-
dung von Wasser behandelt, wobei die Trocknungs-
maschine Folgendes umfasst:

ein Gehaduse (10), das ein duBeres Erschei-
nungsbild definiert, wobei das Gehause (10) ei-
ne (")ffnung an einer AuRenflache aufweist;
eine Trommel (20), die in dem Gehause (10)
drehbar angebracht ist und durch einen Motor
(70) angetrieben wird;

eine in dem Gehause (10) vorgesehene Was-
serzufuhrleitung zum Bereitstellen eines Durch-
lasses fur das Wasser;

eine Schublade (700), die bei einer vorher fest-
gelegten Position des Trockners in die Offnung
geschoben bzw. aus der Offnung herausgezo-
gen werden kann; und

gekennzeichnet durch:

eine Kartusche (300), die in der Schublade
(700) angeordnet ist, wobei die Kartusche
(300) zum Enthalten des Wassers vorgese-
hen ist, wobei die Kartusche (300) mit der
Wasserzufuhrleitung verbunden ist und in
dem Gehause (10) l6sbar angebracht ist,
wobei die Kartusche (300) einen Wasse-
reinlass (330) aufweist, der nach auRen frei-
liegt, wenn die Schublade (700) herausge-
zogen ist.

Trocknungsmaschine nach Anspruch 1, wobei die
Offnung an einer Vorderseite des Geh&uses (10)
vorgesehen ist.

Trocknungsmaschine nach Anspruch 1, wobei der
Wassereinlass einen ersten Filter (330), der an der
Oberseite der Kartusche (300) vorgesehen ist, um-
fasst, um das Wasser zuerst zu filtern, wenn der Kar-
tusche (300) Wasser zugefiihrt wird.

Trocknungsmaschine nach Anspruch 1, wobei die
Kartusche (300) ein oberes Gehduse (320) und ein
unteres Gehduse (310) umfasst.
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Trocknungsmaschine nach Anspruch 1, wobei die
Formen von gegeniiberliegenden Seiten der Kartu-
sche (300) mit Formen gegeniiberliegender Seiten
der Schublade (700) Gbereinstimmen.

Trocknungsmaschine nach Anspruch 1, wobei Aus-
sparungen (301) in gegentiberliegenden Seiten der
Kartusche (300) zum Anbringen bzw. zum Abneh-
men der Kartusche (300) ausgebildet sind.

Trocknungsmaschine nach Anspruch 1, wobei die
Schublade (700) einen vorderen Abschnitt aufweist,
um die Offnung zu bedecken und ein duBeres Er-
scheinungsbild zu definieren.

Trocknungsmaschine nach Anspruch 1, wobei die
Kartusche (300) und eine Pumpe (400) mit einem
Zwischenschlauch (490) verbunden sind.

Trocknungsmaschine nach Anspruch 10, wobei die
Kartusche (300) mit dem Anschluss (480) der Was-
serzufuhrleitung verbunden oder davon getrennt
wird, indem sie durch die Schublade (700) hineinge-
schoben oder herausgezogen wird.

Trocknungsmaschine nach Anspruch 1, die ferner
eine Fihrung (710) umfasst, die in dem Gehause
(10) angebracht ist, um das Ziehen der Schublade
(700) zu fuhren.

Trocknungsmaschine nach Anspruch 1, die ferner
eine Pumpe (400) umfasst, die in der Wasserzufuhr-
leitung (490) vorgesehen ist, um das Wasser zu
pumpen.

Trocknungsmaschine nach Anspruch 1, die ferner
einen Dampfgenerator (200) umfasst, um mit dem
Wasser Dampf zu erzeugen.

Trocknungsmaschine nach Anspruch 12, die ferner
eine Dise (250) zum Zufiihren von Dampf zu der
Wasche umfasst.

Trocknungsmaschine nach Anspruch 1, die ferner
eine Halterung (820), die in dem Gehause (10) in
einer Vorwarts-Ruckwarts-Richtung angebracht ist,
und einen Rahmen (830), der gegentiber der Halte-
rung (820) angeordnet ist, umfasst, wobei die Fiih-
rung (710) zwischen der Halterung (820) und dem
Rahmen (830) angebracht ist.

Trocknungsmaschine nach Anspruch 1, wobei die
Kartusche (300) ein Offnungs-bzw. SchlieRelement
(360) umfasst.

Trocknungsmaschine nach Anspruch 15, wobei das
Offnungs- bzw. SchlieRelement (360) einen Stro-
mungsdurchlass (362) in Kommunikation mit der
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Kartusche (300) und einen Stift (365) zum wahlwei-
sen Offnen bzw. SchlieRen des Strémungsdurchlas-
ses (362) umfasst.

Trocknungsmaschine nach Anspruch 15, wobei ein
zweiter Filter (340) bei dem Offnungs- bzw. Schlie-
Relement (360) vorgesehen ist.

Trocknungsmaschine nach Anspruch 17, wobei der
zweite Filter (340) abnehmbar ist.

Trocknungsmaschine nach Anspruch 17, wobei die
GroRe eines Maschenlochs des ersten Filters (330)
groRer als eine GréfRe des Maschenlochs des zwei-
ten Filters (340) ist.

Trocknungsmaschine nach Anspruch 16, wobei der
Strémungsdurchlass (362) einen inneren Stro-
mungsdurchlass (362a), der innen verlauft, und ei-
nen auleren Stréomungsdurchlass (362b), der au-
Ren verlauft, umfasst.

Trocknungsmaschine nach Anspruch 20, wobei das
Offnungs- bzw. SchlieRelement (367) an einer Seite
des Stifts (365) ausgelegt ist, ein vorderes Ende des
inneren Stromungsdurchlasses (362a) durch die Fe-
der (364) zu schlieBen, wenn die Kartusche von dem
Anschluss (480) getrennt ist.

Trocknungsmaschine nach Anspruch 1, die ferner
eine Pumpe (400), die mit der Wasserzufuhrleitung
verbunden ist, umfasst, wobei die Pumpe (400) mit
der Kartusche (300) ohne Zwischenschlauch (490)
direkt verbunden ist.

Trocknungsmaschine nach Anspruch 5, wobei das
untere Gehause (310) ein Offnungs- bzw.
SchlieRelement (360) aufweist, das fir eine wahl-
weise Zufuhr des Wassers zu einer Aullenseite der
Kartusche (300) so vorgesehenist, dass das Wasser
nicht zu einer AulRenseite der Kartusche (300) ent-
leertwird, wenn die Kartusche (300) getrenntist, und
dass das Wasser zu der Aullenseite der Kartusche
(300) entleert werden kann, wenn die Kartusche
(300) in der Schublade (700) angebracht ist.

Revendications

1.

Machine séche-linge qui traite du linge en utilisant
de I'eau, la machine séche-linge comprenant :

une carrosserie (10) définissant un aspect ex-
térieur, la carrosserie (10) ayant une ouverture
sur une surface extérieure ;

un tambour (20) monté en rotation dans la car-
rosserie (10) et entrainé par un moteur (70) ;
un conduit d’alimentation d’eau prévu dans la
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carrosserie (10) pour assurer un passage pour
I'eau ;

un tiroir (700) qui peut étre poussé dans ou tiré
hors de I'ouverture a un emplacement prédéter-
miné du seche-linge ; et

caractérisée par

une cartouche (300) placée dans le tiroir
(700), la cartouche (300) étant destinée a
contenir de I'eau, la cartouche (300) étant
connectée au conduit d’alimentation d’eau
et montée de fagon détachable dans la car-
rosserie (10),

la cartouche (300) ayant une entrée d’eau
(330) qui est exposée a I'extérieur quand le
tiroir (700) est sorti.

Machine seche-linge selon la revendication 1, dans
laquelle I'ouverture est prévue sur un coté frontal de
la carrosserie (10).

Machine seche-linge selon la revendication 1, dans
laquelle I'entrée d’eau comprend un premier filtre
(330) monté sur le cété supérieur de la cartouche
(300) pour d’abord filtrer I'eau quand I'eau est ali-
mentée a la cartouche (300).

Machine seche-linge selon la revendication 1, dans
laquelle la cartouche (300) comprend un boitier su-
périeur (320) et un boitier inférieur (310).

Machine seche-linge selon la revendication 1, dans
laquelle les formes des cbtés opposés de la cartou-
che (300) se conforment aux formes des co6tés op-
poseés du tiroir (700).

Machine seche-linge selon la revendication 1, dans
laquelle des évidements (301) sontformés dans des
cbtés opposés de la cartouche (300) pour le monta-
ge/démontage de la cartouche (300).

Machine seche-linge selon la revendication 1, dans
laquelle le tiroir (700) a une portion frontale pour cou-
vrir 'ouverture et définir un aspect extérieur.

Machine seche-linge selon la revendication 1, dans
laquelle la cartouche (300) et une pompe (400) sont
connectées via un tuyau intermédiaire (490).

Machine séche-linge selon larevendication 10, dans
laquelle la cartouche (300) est connectée ou décon-
nectée au connecteur (480) du conduit d’alimenta-
tion d’eau en étant poussée ou en étant tirée par le
tiroir (700).

Machine séche-linge selon la revendication 1, com-
prenant en outre un guide (710) monté dans la car-
rosserie (10) pour guider la traction du tiroir (700).
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Machine seche-linge selon la revendication 1, com-
prenant en outre une pompe (400) prévue dans le
conduit d’alimentation d’eau (400) pour pomper
I'eau.

Machine seche-linge selon la revendication 1, com-
prenant en outre un générateur de vapeur (200) pour
générer de la vapeur avec 'eau.

Machine séche-linge selonlarevendication 12, com-
prenant en outre une buse (250) pour alimenter la
vapeur vers le linge.

Machine seche-linge selon la revendication 1, com-
prenant en outre un élément de support (820) monté
dans la carrosserie (10) dans une direction avant/ar-
riere et un cadre (830) agencé a I'opposé de I'élé-
ment de support (820), dans laquelle le guide (710)
estmonté entre I'élément de support (820) etle cadre
(830).

Machine seche-linge selon la revendication 1, dans
laquelle la cartouche (300) comprend un élément
d’ouverture/fermeture (360).

Machine seche-linge selon larevendication 15, dans
laquelle I'élément d’ouverture/fermeture (360) inclut
un passage d’écoulement (362) en communication
avec la cartouche (300) et une broche (365) pour
ouvrir/fermer sélectivement le passage d’écoule-
ment (362).

Machine seche-linge selon larevendication 15, dans
laquelle un secondfiltre (340) est prévu sur I'élément
d’ouverture/fermeture (360).

Machine seche-linge selon larevendication 17, dans
laquelle le second filtre (340) est détachable.

Machine seche-linge selon larevendication 17, dans
laquelle la taille d’'un trou des mailles du premier filtre
(330) est plus grande qu’une taille du trou des mailles
du second filtre (340).

Machine seche-linge selon larevendication 16, dans
laquelle le passage d’écoulement (362) comprend
un passage d’écoulement intérieur (362a) s’éten-
dant vers l'intérieur et un passage d’écoulement ex-
térieur (362b) s’étendant vers I'extérieur.

Machine seche-linge selon la revendication 20, dans
laquelle, quand la cartouche est séparée vis-a-vis
du connecteur (480), I'élément d’ouverture/fennetu-
re (367) sur un coté de la broche (365) est adapté a
fermer une extrémité avant du passage d’écoule-
ment intérieur (362a) par un ressort (364).

Machine séche-linge selon la revendication a, com-
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prenant en outre une pompe (400) connectée au
conduit d’alimentation d’eau, ladite pompe (400)
étant directement connectée a la cartouche (300)
sans tuyau intermédiaire (490).

Machine seche-linge selon la revendication 5, dans
laquelle le boitier inférieur (310) a un élément
d’ouverture/fermeture (360) prévu sur lui-méme
pour alimentation sélective de I'eau vers I'extérieur
de la cartouche (300), de sorte que I'eau n’est pas
déchargée vers I'extérieur de la cartouche (300)
quand la cartouche (300) est séparée, et que I'eau
peut étre déchargée vers I'extérieur de la cartouche
(300) quand la cartouche (300) est montée dans le
tiroir (700).
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[Fig. 4]
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[Fig. 5]
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[Fig. 10]
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[Fig. 12]
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[Fig. 15]
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[Fig. 18]
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[Fig. 21]
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[Fig. 23]
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[Fig. 27]
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[Fig. 29]
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