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(57) Abstract: A method for controlling a laundry machine is provided, including an air supply cycle in which heated or unheated
air is supplied to items received in a holding space. The air supply cycle may include initiating operation of a fan for circulating the
air in the holding space, the fan being provided in a duct that forms a tflow passage for circulating the air in the holding space, and
spraying cleaning water onto a filter for removing foreign matter from the filter, the filter being positioned under the fan for remov -
ing foreign matter from air being introduced into the duct from the holding space. Spraying cleaning water onto the filter for remov-
ing foreign matter from the filter is not performed at the same time as initiating operation of the fan.
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Description

Title of Invention: LAUNDRY MACHINE AND METHOD FOR
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CONTROLLING THE SAME
Technical Field

This relates to a laundry machine and a method for controlling the same.
Background Art

A laundry machine may remove dirt from laundry items using a softening action, a
friction force of water flow and an impact to the laundry items caused by rotation of a
pulsator or a drum. A fully automatic laundry machine may perform a continuous
series of cycles including washing, rinsing, and spinning without user manipulation

during a washing operation.
Disclosure of Invention

Technical Problem

To solve the problems, an object of the present invention is to provide a laundry
machine which can increase a capacity of a tub in a cabinet, and has a supporting
structure for making effective supporting of the tub having the capacity increased thus,
and a method for controlling the same.

Another object of the present invention is to provide a laundry machine which can
condense air from a tub without a separate condensing duct, and a method for con-
trolling the same.

Another object of the present invention is to provide a laundry machine having a
filter for filtrating foreign matter from air from a tub, and a method for controlling the
same.

Another object of the present invention is to provide a laundry machine having
means for removing foreign matter from a filter, and a method for controlling the
same.

Another object of the present invention is to provide a laundry machine which can
prevent a performance of the laundry machine from becoming poor which takes place
in a course of removal of the foreign matter deposited on a filter.

Solution to Problem

To achieve these objects and other advantages and in accordance with the purpose of
the invention, as embodied and broadly described herein, a method for controlling a
laundry machine includes the step of an air supply cycle for supplying heated air or
unheated air to clothes held in a holding space, wherein the air supply cycle includes
the steps of putting a fan into operation for circulating the air in the holding space, the

fan is provided in a duct which forms a flow passage for circulating the air in the



WO 2013/151345 PCT/KR2013/002799

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

holding space through the duct, and spraying cleaning water to a filter for removing
foreign matter from the filter after stopping operation of the fan temporarily, the filter
is positioned under the fan for removing the foreign matter from the air being in-
troduced to the duct from the holding space.

The step for spraying cleaning water to a filter for removing foreign matter from the
filter may be progressed when an amount of the foreign matter deposited on the filter
reaches to a preset amount.

The step for spraying cleaning water to a filter for removing foreign matter from the
filter may be progressed when RPM of the fan is increased to a preset RPM from a
lowest RPM of the fan measured during the step for putting the fan into operation is in
progress.

The step for spraying cleaning water to a filter for removing foreign matter from the
filter may be progressed when RPM of the fan is increased to 250 to 300 RPM from a
lowest RPM of the fan measured during the step for putting the fan into operation is in
progress.

The method may further include a first filter cleaning step for supplying the cleaning
water to the filter before starting the air supply cycle.

The method may further include a second filter cleaning step for supplying the
cleaning water to the filter after finishing the air supply cycle.

The air supply cycle may further include a step for rotating a drum provided in the
holding space for holding the clothes, the step for spraying cleaning water to a filter for
removing foreign matter from the filter may include the step of spraying the cleaning
water to the filter provided at a position spaced a predetermined distance from the
rotation center of the drum, and the drum rotation step may be provided such that the
drum is rotated in a direction the cleaning water introduced to the housing space
through the filter is dropping.

The step for rotating a drum may include an accelerating step for increasing a
rotation speed of the drum during the step for spraying cleaning water to a filter for
removing foreign matter from the filter is in progress.

In another aspect of the present invention, a method for controlling a laundry
machine including a tub for holding washing water, a drum in the tub for holding
clothes, a duct for forming a flow passage through which the air in the tub circulates, a
fan provided in the duct for circulating the air from the inside of the tub through the
duct, a communication hole passed through a circumferential surface of the tub at a
position spaced a predetermined distance from a rotation center of the drum having a
duct connected thereto, a filter provided to the communication hole for removing
foreign matter from the air moving to the duct, and a filter cleaning unit for supplying

cleaning water to the filter for removing the foreign matter from the filter, the method
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comprising the steps of putting the fan into operation for circulating air inside of the
tub, turning off the fan, supplying the cleaning water to the filter through the filter
cleaning unit for removing foreign matter from the filter, and putting the fan into
operation again for circulating air inside of the tub, again.

The method may further include a drum rotation step for rotating a drum, wherein the
drum rotation step includes the step for rotating the drum in a direction the cleaning
water being introduced to the tub through the filter is dropping.

The drum rotation step may include an accelerating step for increasing a rotation
speed of the drum during the step for supplying the cleaning water to the filter through
the filter cleaning unit for removing foreign matter from the filter is in progress.

The step for supplying the cleaning water to the filter through the filter cleaning unit
for removing foreign matter from the filter may be progressed when an RPM of the fan
is increased by a preset RPM from a lowest RPM measured during the step for putting
the fan into operation is in progress.

And, in another aspect of the present invention, a laundry machine includes a tub for
holding washing water, a drum rotatably provided in the tub for holding laundry, an air
supply unit including a heater for producing heated air, a fan for circulating the heated
air produced thus, an air delivery pipe for introducing the heated air into the drum, and
an air collection pipe for discharging the air which performs drying in the drum, a filter
provided in the air collection pipe for filtrating lint from the air passing through the air
collection pipe from the drum, a filter cleaning unit for spraying the cleaning water to
the filter to remove the lint from the filter, and a cleaning water line branched from a
water supply flow passage provided to the tub for supplying the cleaning water to the
filter cleaning unit.

The filter cleaning unit may be provided over the filter for removing the lint by
spraying the cleansing water to the inside of the tub.

The filter cleaning unit may include a body having a hollow for flowing of the
cleaning water, and a cleaning water spray portion fastened to the body to have a
hollow with one opened side and the other closed side for introducing the cleaning
water therethrough.

The filter cleaning unit may further include a fastening portion having one end
connected to the cleaning water line and the other end formed extended to the body of
the cleaning water spray portion in communication with the one end for enabling the
cleaning water to flow to the hollow.

The fastening unit may include a fastening rib formed extended from an outside cir-
cumferential surface for preventing the cleaning water from leaking to an outside of
the air collection pipe.

The body has a long bar shape for preventing interference with an air flow flowing
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through the air collection pipe.
The body may include a water leakage preventive step formed sloped in a direction

of the fastening portion.

The washing water spray portion may include a plurality of first spray nozzles
formed projected from an outermost portion thereof for spraying the cleaning water at
a predetermined angle, and a plurality of second spray nozzles formed in a central
portion and among the first spray nozzles for spraying the cleaning water in a vertical
direction.

Each of the plurality of the first spray nozzles may have a spray hole in one side of a
projected face to have a circumferential direction spray angle with reference to a center
of the cleaning water spray portion as an axis.

The first spray nozzles and the second spray nozzles are formed symmetry with
respect to a length direction of the cleaning water spray portion as an axis, re-
spectively.

The body and the cleaning water spray portion may be coupled by fusion at fastening
surfaces.

The heated air supply unit may include an air collection pipe on the tub at a side of a
rear of the tub for discharging the air which performed drying in the drum, a fan
provided to a top side of the air collection pipe for collecting and circulating the air, a
duct for heating the air moving with the fan, and an air delivery pipe provided to an
upper side of a front of the tub for introducing the heated air to the inside of the tub.

The tub has a condensing water supply hole for enabling to form a condensing
surface at an inside circumferential surface thereof for condensing condensed water.

The tub may be fixedly secured to the cabinet.

The laundry machine of the present invention may further include a rotation shaft
connected to the drum, a bearing housing which supports the rotation shaft rotatably, a
driving motor for rotating the rotation shaft, and a suspension unit coupled to the
bearing housing for attenuating the vibration of the drum.

The laundry machine of the present invention may further include a rear gasket for
sealing a rear of the tub for preventing water from leaking from the tub to the driving
motor, and allowing the driving motor to make relative movement with respect to the
tub.

Advantageous Effects of Invention

The present invention has following advantageous effects.

The present invention can devise an effect of providing a laundry machine which can
increase a capacity of a tub in a cabinet, and has a supporting structure for making

effective supporting of the tub having the capacity increased thus, and a method for
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controlling the same.
The present invention can devise an effect of providing a laundry machine which can

condense air from a tub without a separate condensing duct, and a method for con-
trolling the same.

The present invention can devise an effect of providing a laundry machine having a
filter for filtrating foreign matter from air from a tub, and a method for controlling the
same.

The present invention can devise an effect of providing a laundry machine having
means for removing foreign matter from a filter, and a method for controlling the
same.

The present invention can devise an effect of providing a laundry machine which can
prevent a performance of the laundry machine from becoming poor which takes place
in a course of removal of the foreign matter deposited on a filter.

Brief Description of Drawings

The embodiments will be described in detail with reference to the following
drawings in which like reference numerals refer to like elements wherein:

FIG. 1 is a side sectional view of an exemplary laundry machine.

FIG. 2 is an exploded perspective view of a laundry machine in accordance with an
embodiment as broadly described herein.

FIG. 3 is a side sectional view of an interior structure of the laundry machine shown
in FIG. 2.

FIG. 4 is a perspective view of a tub and an air supply unit of the laundry machine
shown in FIG. 2.

FIG. 5 is a perspective view of a suspension system of the laundry machine shown in
FIG. 2.

FIG. 6 is a side view of a coupled state of a tub to a suspension unit of a laundry
machine in accordance with embodiments as broadly described herein.

FIG. 7 is a perspective view of a tub of a laundry machine in accordance with em-
bodiments as broadly described herein.

FIGS. 8 and 9 illustrate a filter and a filter cleaning device of a laundry machine, in
accordance embodiments as broadly described herein.

FIGS. 10 to 13 illustrate structures of a filter cleaning device, in accordance with em-
bodiments as broadly described herein.

FIG. 14 is a graph of water film removal time from a filter based on fan operation.

FIGS. 15 to 17 illustrate steps of a method for controlling a laundry machine in ac-

cordance with embodiments as broadly described herein.

Best Mode for Carrying out the Invention
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Reference will now be made in detail to specific embodiments, examples of which
are illustrated in the accompanying drawings. In absence of any specific definition,
terms herein may be afforded the same general meaning as that which is understood by
one skilled in this field of art. If a term used herein conflicts with the generally un-
derstood meaning of the term, the meaning of the term used in the specification may
prevail. Various configurations or control methods of a device as broadly described
herein are provided only for describing exemplary embodiments, and not should not be
construed as limiting. Wherever possible, the same reference numbers will be used
throughout the drawings to refer to the same or like parts.

A drying function may be included in a laundry machine so that the laundry machine
may perform washing, rinsing and spinning functions, as well as drying the laundry
after spinning. In a condensing type laundry machine, air drawn from the tub may have
moisture removed therefrom by condensed water, and may be heated and then in-
troduced back into the tub.

Referring to FIG. 1, a condensing type laundry machine 10 may include a cabinet 1
which forms an exterior appearance thereof, a tub 2 provided in the cabinet 1, a drum 3
rotatably provided in the tub 2, a drying duct 6 and a fan 8 for circulating the air from
the tub 2, and a heater 9 provided at the drying duct 6, a condensing duct 7 for guiding
the air from the tub 2 to the drying duct 6 and condensing the air.

Installation of the condensing duct 7 at a rear of the tub 2 may limit the volume of the
tub 2 and the drum 3, as the interior volume of the cabinet 1 is somewhat fixed.
Further, if the air is circulated from the tub 2 through the fan &, foreign matter (lint and
the like) may be introduced to the condensing duct 7 together with the air, possibly in-
troducing the foreign matter back into the drum 3, decreasing condensing efficiency
and fan reliability, and overheating the heater 9.

Referring to FIGS. 2 and 3, a laundry machine 100 as embodied and broadly
described herein may include a cabinet 110 which forms an exterior appearance of the
laundry machine 100, and a holding space provided in the cabinet 110 for receiving
laundry items. The holding space may be defined only by the drum 130, or by a tub
120 fixedly secured to an inside of the cabinet 110, and a drum 130 rotatably provided
within the tub 120. Simply for ease of discussion, a laundry machine in which the
holding space includes the tub and the drum will be described hereinafter.

The laundry machine may also include a rotation shaft 135 connected to the drum
130 and passing through a rear of the tub 120, a bearing housing 140 which supports
the rotation shaft 135, a driving motor 141 (See FIG. 3) provided at the bearing
housing 140 for transmission of rotation force to the rotation shaft 135, and a
suspension device 150 coupled to the bearing housing 140 for supporting structures

connected to the bearing housing 140 and attenuating vibration and impact. An air
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supply device 160 for drying the laundry items, cooling down the laundry items after
drying, removal of dust from the laundry items, and so on, may be provided. For
example, in certain embodiments, the air supply device 160 may be fixedly secured to
an outside of the tub 120 for supplying heated or unheated air to the inside of the tub
120 to dry, cool down, and remove dust or odor from the laundry items as described
above.

The cabinet 110 may include a base 118 for supporting various components, a front
panel 111 having an opening 112 provided therein for introducing the laundry into the
drum 130, a left side panel 114, a right side panel 115, a rear panel 116, and a top
panel 117, with a door 113 provided at the opening 112 for opening and closing the
opening 112.

A water supply device including a water supply hose 127 (See FIG. 4) connected to
an external source of water for supplying washing water to the tub 120, a water supply
valve mounted on the water supply hose for controlling inflow and outflow of water,
and a detergent supply device for holding detergent to be introduced into the tub 120
together with the water supplied through the water supply hose may be provided at a
top interior portion of the cabinet 110. A drain device 129 (See FIG. 7) including a
drain hose and a drain pump for draining the washing water used in washing or rinsing
may be provided at a bottom interior portion of the cabinet 110.

Referring to FIG. 4, the tub 120 may include a front tub 121 which forms a front
portion thereof, and a rear tub 122 which forms a rear portion thereof. The front tub
121 and the rear tub 122 may be fastened together with fasteners, such as screws or the
like, to form a space for housing the drum 130 therein. In this embodiment, the front
tub 121 includes an opening 121a for introducing the laundry into the drum 130. The
introduction opening 121a may include a rim portion 121b projected toward a front of
the tub 120 from an inside circumference of the opening 121a.

The rim portion 121b may have an air delivery pipe 165 of the air supply device 160
connected thereto. A front gasket 124 may be provided at the rim portion 121b for
maintaining air tightness between the opening 112 in the front panel 111 and the tub
120. The front gasket 124 may also prevent foreign matter from infiltrating between
the tub 120 and the drum 130.

The rear tub 122 may have a pass through hole 122a formed through a rear of the tub
120, and the pass through hole 122a may be provided with a tub back wall 125 and a
rear gasket 126. The rear gasket 126 may be connected between the tub back wall 125
and the pass through hole 122a in the rear tub 122 for preventing washing water from
leaking from the inside of the tub 120.

The rear tub 122 may have a condensing water supply hole 122b formed in one side

of an outer circumferential portion thereof for condensing moisture in air by using an
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inner circumferential surface of the rear tub 122. The condensing water supply hole
122b may allow the inner circumferential surface of the rear tub 122 to serve as a
condensing surface due to cold water being supplied through the condensing water
supply hole 122b.

The tub back wall 125 may vibrate together with the drum 130 when the drum 130
rotates. Therefore, an outer circumferential surface of the tub back wall 125 may be
sufficiently spaced apart from the pass through hole 122a in the rear tub 122 for
preventing the tub back wall 125 from interfering/colliding with the rear tub 122 when
the drum 130 rotates.

The rear gasket 126 may be formed of a flexible material positioned between the tub
back wall 125 and the pass through hole 122a in the rear tub 122, so that the tub back
wall 125 may move relative to the rear tub 122 without interfering with the rear tub
122. The rear gasket 126 may have a corrugated portion extending to an adequate
length for allowing the relative movement of the tub back wall 125.

Referring to FIG. 3, the tub 120 may be vertically supported by supporters 118a and
118b provided at the base 118 of the cabinet 110, as well as fastened with additional
fasteners as appropriate, such as, for example, screws, bolts and the like. In addition to
this, the tub 120 may be fastened to the front panel 111 and the rear panel 116, or to
the left panel 114 and the right panel 115 of the cabinet 110 with fasteners as ap-
propriate.

The drum 130 may include a front drum 131, a center drum 137, and a rear drum
132. Weight balancers 134 may be provided on, for example, a rear and a front of the
front drum 131 and the rear drum 132 to provide a balancing action and attenuate the
vibration of the drum 130 when the drum rotates. The center drum 137 may have lifts
133 provided on an inside surface for moving the laundry received in the drum 130.

The rear drum 132 may be coupled to a spider 136 connected to the rotation shaft
135 which provides a means for transmitting a rotation force of the rotation shaft 135
to the drum 130. Therefore, the drum 130 may rotate in the tub 120 in response to the
rotation force of the rotation shaft 135 transmitted thereto through the spider 136.

In this embodiment, the rotation shaft 135 may be directly connected to a driving
motor 141 and may pass through the tub back wall 125, with a rotor of the driving
motor 141 directly connected to the rotation shaft 135, and the bearing housing 140
coupled to the rear of the tub back wall 125. The bearing housing 140 may rotatably
support the rotation shaft 135 between the driving motor 141 and the tub back wall
125, and may be elastically supported by the base 118 through the suspension device
150.

The bearing housing 140 may have a first side coupled to the tub back wall 125 po-
sitioned at the rear of the tub 120, and the rotation shaft 135 may be coupled to the
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rotor of the driving motor 141 positioned at the other side of the bearing housing 140.
The bearing housing 140 may include bearings to provide for smooth rotation of the
rotation shaft 135, with the rotation shaft 135 supported by the bearings.

Referring to FIG. 5, a first extension device 142 and a second extension device 144
may extend radially and symmetrically from left and right sides of the bearing housing
140. The first extension device 142 and the second extension device 144 may have the
suspension device 150 fastened thereto, so that the bearing housing 140 is supported
elastically by the suspension device 150.

The coupling of the suspension device 150 will be described in detail with reference
to the FIGS. 5 and 6.

The suspension device 150 may have first and second weights 143 and 145
connected to the first and second extension devices 142 and 144 of the bearing housing
140, respectively, first and second suspension brackets 151 and 154 connected to the
first and second weights 143 and 145, and first, second and third spring dampers 152,
155 and 157 and first and second dampers 153 and 156 connected to the first and
second suspension brackets 151 and 154, and the bearing housing 140 to provide for
elastic support of the bearing housing 140.

The first and second weights 143 and 145 may stably balance a center of weight of
the drum 130 when the drum 130 has laundry items received therein, and may also
serve as mass in a vibration system in which the drum 130 vibrates.

The first spring damper 152 may be connected between the first suspension bracket
151 and the base 118, and the second spring damper 155 may be connected between
the second suspension bracket 154 and the base 118. The third spring damper 157 may
be directly connected between the bearing housing 140 and the base 118. The bearing
housing 140 may be attenuated and supported by the spring dampers 152, 155 and 157
at one place in rear of, and at two places in front of, the bearing housing 140.

The first damper 153 may be mounted at an incline between the first suspension
bracket 151 and a rear portion of the base 118, and the second damper 156 may be
mounted at an incline between the second suspension bracket 154 and the rear portion
of the base 118.

In certain embodiments, the first and second weights 143 and 145, the first and
second suspension brackets 151 and 154, the first and second spring dampers 152 and
155, and the first and second dampers 153 and 156 may be arranged symmetrically
with respect to left/right directions of the rotation shaft 135 of the drum 130. The
dampers may be connected to the base 118 with additional rubber bushings disposed
therebetween so as to be coupled at a predetermined tilt angle between the first and
second suspension brackets 151 and 154 and the base 118. According to this, the drum
130 and the bearing housing 140 may be supported by the first and second suspension
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brackets 151 and 154, and the first, second and third spring dampers 152, 155 and 157,
such that the drum 130 floats within the tub 120.

The driving motor 141 may be fastened to the rear of the bearing housing 140 and
directly connected to the rotation shaft 135. A speed of the driving motor 141 may be
controlled by a controller.

The laundry machine as described above allows the tub to be separated from the
vibration system, requiring only a very minimal amount of clearance between the drum
and the tub, and the tub and the cabinet. Thus, this laundry machine may maximize a
tub capacity for laundry machines having the same cabinet interior space and exterior
appearance.

The laundry machine shown in FIG. 1 has a tub secured to an inside of a cabinet with
springs 4 and/or dampers 5, a drum 3 rotatably provided in the tub 2, and a driving
motor provided at a rear of the tub 2 for rotating the drum 3. In this arrangement,
vibration caused by the drum 3 or the driving motor as the drum 3 rotates is transmitted
to the tub 2, requiring a predetermined space between the tub 2 and the cabinet 1 for
preventing collision (which generates noise and vibration) from taking place between
the cabinet 1 and the tub 2 when the tub 2 vibrates. In contrast, if the tub is excluded,
or separated from, the vibration system, as in the arrangement shown in FIGs. 2 and 3,
a space between the tub and the cabinet is not required, and tub capacity may be
maximized for the same cabinet interior space/capacity.

Referring to FIG. 4, the air supply device 160 may be provided above the tub 120 for
circulating the air in the tub 120 during an air supply cycle of the laundry machine 100.
The air supply cycle may supply heated or unheated air to an inside of the tub 120 for
treating the laundry received therein, such as in a drying cycle. In a case in which
heated air is supplied to the inside of the tub 120, the air supply device 160 may both
circulate and heat the air. That is, the air supply device 160 may be configured to draw
the air from the tub 120 to an outside of the tub 120, to heat the air, and to supply the
air heated back to the tub 120.

The air supply device 160 may include an air collection pipe 161 formed at an outer
circumferential surface portion of the tub 120, an air moving device 163, such as, for
example, a fan, for moving the air from the inside of the tub 120 to the air collection
pipe 161, a duct 164 for guiding the air introduced into the air collection pipe 161 by
the fan 163 to a front of the tub 120, a heater in the duct 164 for heating the air flowing
in the duct 164, and an air delivery pipe 165 for guiding the heated air to the inside of
the tub 120. The air collection pipe 161 may pass through the circumferential surface
of the tub 120 (the circumferential surface of the tube 120 being a surface that connects
the front surface to the rear surface).

Referring to FIGS. 7 and 8, the air collection pipe 161 may pass through the circum-
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ferential surface of the tub 120 and be coupled to a communication hole 128 provided
at a position spaced a predetermined distance L from a rotation center C of the drum
130. The communication hole 128 in the tub 120 may have a filter 170 provided
thereto for filtering the foreign matter (lint and the like) from the air being discharged
from the tub 120, and a filter cleaning device 190 (See FIG. 9) provided at an inside of
the air collection pipe 161 for cleaning the foreign matter deposited on the filter 170.

FIGS. 7 to 9 illustrate a case in which a surface of the filter 170 forms a corre-
sponding inner circumferential surface portion of the tub 120. Such a filter 170 may
have the same radius of curvature as that of the tub 120, with a larger area of the filter
170 providing a better filtering effect. However, this is simply an example, and the
filter 170 may instead be positioned in the air collection pipe 161.

The fan 163 may be provided at a top side of the air collection pipe 161. As the fan
163 is put into operation, the air may move from the inside of the tub 120 toward the
duct 164 through the air collection pipe 161. The air introduced into the duct 164 by
the fan 163 may be heated by the heater, and supplied to the inside of the tub 120
through the air delivery pipe 165 to dry the laundry.

In certain embodiments, the filter 170, which filters foreign matter from air being in-
troduced into the air collection pipe 161 from the air supply device 160, may have
foreign matter deposited on the filter 170 removed therefrom when the filter 170 is
used for a long period of time. For this, the laundry machine may further include a
filter cleaning device 190 as shown in FIG. 9.

The filter cleaning device 190 may supply cleaning water to the filter 170 so that the
foreign matter deposited on the filter 170 is introduced to the inside of the tub 120, and
discharged to an outside of the laundry machine through the drain device 129 that
drains the washing water from the inside of the tub 120. That is, the filter cleaning
device 190 may spray cleaning water from the top side of the filter 170 to the inside of
the tub 120 so as to release the foreign matter from the filter 170 and direct it to the
inside of the tub 120.

For this, the filter cleaning device 190 may include a nozzle 191 provided at the air
collection pipe 161 for spraying the cleaning water onto the filter 170, and a cleaning
water supply pipe 193 for supplying the cleaning water to the nozzle 191. The cleaning
water supply pipe 193 may be directly connected to an external water supply source, or
may be connected to the supply hose 127 which supplies washing water to the tub 120.

In certain embodiments, a valve may be provided at a connection portion of the
supply hose 127 and the cleaning water supply pipe 193 for selective opening of the
supply hose 127 and the cleaning water supply pipe 193.

A filter cleaning device, in accordance with embodiments as broadly described

herein, may have a structure shown in FIGS. 10 to 13. The filter cleaning device 200
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shown in FIG. 10 may be provided over the filter 170, between the filter 170 and the
fan 163, for spraying cleaning water downward to the inside of the tub 120.

The filter cleaning device 200 may be connected to the cleaning water supply pipe
193, and may include a fastening portion 210 having a hollow structure through which
cleaning water may flow, a body 220 extended from the fastening portion 210 to
position in the air collection pipe 161, and a cleaning water spray portion 230 fastened
to an underside of the body 220 for spraying the cleaning water from the fastening
portion 210 onto the filter 170. The fastening portion 210 may have a shape of a tube
or a pipe fastened to the air collection pipe 161. The fastening portion 210 may be
provided to the air collection pipe 161, oriented vertically with respect thereto, to
prevent leakage and provide for easy fastening.

As discussed above, in one embodiment the body 220 and the cleaning water spray
portion 230 may be oriented vertically with respect to the air collection pipe 161 as
shown in FIG. 10A. However, in alternative embodiments, the body 220 and the
cleaning water spray portion 230 may be instead be tilted at a predetermined angle
such that an end of the body 220 is at a higher position than a portion of the body 220
which is coupled to the fastening portion 210, as shown in FIG. 10B. Such an ori-
entation may increase a spray radius of the cleaning water and applying a stronger
impact force to the foreign matter deposited on the filter 170 by increasing a distance
between the cleaning water spray portion 230 and the filter 170.

Referring to FIG. 11, in order to prevent the cleaning water from leaking to an
outside of the air collection pipe 161 when the cleaning water is sprayed, the fastening
portion 210 may include a fastening rib 215 extending from an outer circumferential
surface of the fastening portion 210. The fastening rib 215 may also make fastening of
the filter cleaning device 200 to the air collection pipe 161 more rigid.

As discussed above, the filter cleaning device 200 may have the same area as that of
the filter 170 to facilitate removal of the foreign matter. However, if the area of the
filter cleaning device 200 is the same as the area of the filter 170, an air flow toward
the air collection pipe 161 may interfere with the filter cleaning device 200.

Thus, in certain embodiments, the filter cleaning device 200 may be shaped to
minimize interference with the air flow, such as, for example, the body 220 may have a
bar shape.

The body 220 may also include a leak prevention step 225 at the proximal end
thereof, sloped toward the fastening portion 210 to prevent the cleaning water from
leaking to an outside of the air collection pipe 161 when the cleaning water is sprayed.

As shown in FIG. 12, the cleaning water spray portion 230 may include one or more
first spray nozzles 231 and one or more second spray nozzles 233. A side of the

cleaning water spray portion 230 facing the filter 170 may have a convex curved
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shape, and the first spray nozzles 231 may be arranged at predetermined intervals
along an edge of the cleaning water spray portion 230 for spraying the cleaning water
onto the filter 170. The second spray nozzles 233 may be positioned in a space formed
between the first spray nozzles 231 (including a center portion of the cleaning water
spray portion 230) for spraying the cleaning water onto the filter 170.

So that the first spray nozzles 231 spray the cleaning water in a radial direction with
reference to a center of the cleaning water spray portion 230, the first spray nozzles
231 may project from a surface of the cleaning water spray portion 230. This may
enlarge a spray radius of the cleaning water being sprayed through the first spray
nozzles 231 (see FIG. 13). The first spray nozzle 231 may have a spray hole formed in
a projected face thereof, so that that the cleaning water may be sprayed from the first
spray nozzle 231 toward the edge of the filter 170.

In certain embodiments, the first spray nozzles 231 and the second spray nozzles 233
may be symmetrically arranged with respect to a longitudinal axis of the cleaning
water spray portion 230.

When so arranged, since a spray area of the cleaning water sprayed from the first
spray nozzle 231 and the second spray nozzle 233 is larger than an area of the filter
170, even when the filter cleaning device 200 is formed in a bar shape, the filter
cleaning device 200 may effectively clean the entire filter 170.

In certain embodiments, the fastening portion 210, the body 220, and the cleaning
water spray portion 230 of the filter cleaning device 200 may be manufactured by
injection molding. The fastening portion 210 and the body 220 may be injection
molded as one unit in one process, and the cleaning water spray portion 230 may be
injection molded separately in view of a structural nature of the first spray nozzle 231.
In this case, the body 220 and the cleaning water spray portion 230 may be coupled
together by fusion or other attachment methods as appropriate.

An air supply cycle of a laundry machine 100 having the foregoing structure will
now be described.

The air supply cycle of a laundry machine 100 as embodied and broadly described
herein may be a cycle in which heated or unheated air is supplied to an inside of a
space in which laundry items are received for drying, cooling down heated laundry
items, or removal of odor or dust from the laundry items. However, simply for ease of
discussion, the air supply cycle will be described with reference to a process in which
heated air is supplied to the receiving space provided by the tub and the drum for
treating the laundry items.

Referring to FIG. 4, if the fan 163 is rotated during the air supply cycle, air may be
introduced into the duct 164 from the inside of the tub 120 through the air collection
pipe 161 and heated by the heater provided in the duct 164. The heated air may be
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supplied to the inside of the tub 120 through the air delivery pipe 165, where it
undergoes heat exchange with the laundry items received in the drum, to absorb
moisture from the laundry items.

The heated air which has absorbed moisture from the laundry is then discharged from
the tub 120 through the air collection pipe 161 connected between the tub 120 and the
duct 164. In this process, an inner circumferential surface of the tub 120 and a space
between the tub 120 and the drum 130 may function as a condensing duct which
removes the moisture from the heated air.

Since an outer circumferential surface of the tub 120 is in contact with cold external
air, the inner circumferential surface of the tub 120 and the space between the inner
circumferential surface of the tub 120 and outer circumferential surface of the drum
130 may have a temperature that is lower than temperature inside the drum 130.

The heated air which has been supplied to the inside of the drum 130, has absorbed
moisture from the laundry, and has been discharged from the drum 130 may be
condensed at the inner circumferential surface of the tub 120 while moving toward the
air collection pipe 161, and the air condensed and collected at the inner circumferential
surface of the tub 120 (condensed water) may be drained to the outside of the tub 120
through the drain device 129 (see FIG. 7).

Therefore, since in the laundry machine 100 as embodied and broadly described
herein the inner circumferential surface of the tub 120 and the space between the inner
circumferential surface of the tub 120 and the outer circumferential surface of the drum
130 function as a condensing duct, the laundry machine 100 does not require a separate
condensing duct for cooling down the heated air.

If cooling water is supplied to the inside of the tub 120 through the condensing water
supply hole 122b, the air condensing function of the tub 120 may be further enhanced.

The heated air, which has had the moisture removed therefrom by the inner circum-
ferential surface of the tub 120 and the space between the inner circumferential surface
of the tub 120 and the outer circumferential surface of the drum 130, may be in-
troduced into the duct 164 through the air collection pipe 161, heated again, and
supplied to the inside of the tub 120 through the air delivery pipe 165, to repeat the
process described above for drying the laundry items received in the drum 130.

The heated air supplied to the inside of the tub 120 through the air delivery pipe 165
may contain foreign matter, such as lint, as the heated air is recirculated. The laundry
machine 100 may include the filter 170 provided at the communication hole 128 (see
FIG. 7) or the inside of the air collection pipe 161, to prevent the foreign matter from
entering into the air supply device 160.

Foreign matter removed from the heated air may be deposited on one face of the

filter 170, having a detrimental effect on efficiency (drying efficiency, and so on) of
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the air supply cycle due to reduction of an air flow rate to the air collection pipe 161.
In order to reduce this, the laundry machine 100 may include the filter cleaning device
190 or 200 shown in FIGS. 9 to 13 to clean the filter 170.

The filter cleaning device 190 or 200 may be provided in the air collection pipe 161
over the filter 170, and may include a nozzle 191 for spraying the cleaning water
toward the inside of the tub 120 to introduce the foreign matter deposited on the face of
the filter 170 facing the tub 120 to the inside of the tub 120 and to discharge it to the
outside of the tub through the drain device 129.

In certain embodiments, a process for cleaning the filter 170 using the filter cleaning
device 190 or 200 may be performed while the fan 163 is not rotated.

If the filter 170 is cleaned by spraying cleaning water onto the filter 170, a water film
may be formed on the filter 170 right after cleaning. Such a water film may make it
difficult to discharge air from the inside of the tub 120 to the outside of the tub 120
through the air collection pipe 161, thus degrading efficiency during the air supply
cycle.

A size of the holes in the filter 17 may be enlarged to facilitate removal of the water
film, but this may degrade filtering of foreign matter, and may not be sufficiently
effective in removing the water film. Applicants have determined that a major reason
for the formation of the water film after the filter cleaning process is rotation of the fan
while the filter is being cleaned.

FIG. 14 is a graph showing data measured over a period of time for the fan to reach
to a target RPM (about 170 to 180 RPM) representing a period of time for removal of
the water film, versus a waiting time to resume a fan operation from the end point of a
filter cleaning. Referring to FIG. 14, if the fan is not turned off while the filter is being
cleaned, it takes approximately 77.5 seconds for the fan to reach to the target RPM.
However, if the fan is turned off while the filter is being cleaned, and turned back on
when 23 seconds have passed from the end point of the filter cleaning, it takes ap-
proximately 25.3 seconds for the fan to reach to the target RPM.

As shown in FIG. 9, cleaning water is sprayed from the nozzle 191 of the filter
cleaning device 190 in a direction toward the inside of the tub 120, the air in the tub
120 moves in a direction opposite to the moving direction of the cleaning water when
the fan 163 is rotated. In the end, rotation of the fan 163, which discharges the air to
the outside of the tub 120, is a major cause of the water film that prevents the cleaning
water sprayed onto the filter 170 from dropping freely to the inside of the tub 120,
causing it to instead stay on a surface of the filter 170. Therefore, a laundry machine
100 as embodied and broadly described herein may be controlled such that the
cleaning water is sprayed onto the filter 170 after the fan 163 is turned off, thus

minimizing a time period in which the water film is maintained at the filter 170, or
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preventing the water film from forming on the filter 170.

The cleaning water sprayed onto the filter 170 is introduced to the inside of the tub
120 through the communication hole 128 of the tub 120. As shown in FIG. 8, since the
communication hole 128 is provided at a position spaced a predetermined distance L
from the rotation center C of the drum 130, the cleaning water introduced into the
inside of the tub 120 moves to the drain device 129, along the inner circumferential
surface of the tub 120, or a space between the drum 130 and the tub 120. Therefore, a
laundry machine as embodied and broadly described herein may prevent or minimize
the laundry items received in the drum 130 from being wet by the cleaning water, even
if the filter 170 is cleaned by the filter cleaning device 190.

Since a temperature of the inner circumferential surface of the tub 120 is decreased
by the cleaning water sprayed from the filter cleaning device 190, the laundry machine
100 may experience increased condensing efficiency at the inner circumferential
surface of the tub 120, and the space between the drum 130 and the tub 120.

In certain circumstances, when the foreign matter is removed from the filter 170 by
supplying the cleaning water to the filter 170, the water film may be formed on the
surface of the filter 170, depending on a structure of the filter 170, even if the fan 163
is turned off. This is because, in general, the filter 170 may have a net form including a
plurality of holes. If a size of the holes is (too) small, surface tension of the cleaning
water may make foreign matter present at the filter 170 wet and easy to stick to the
filter 170. Thus, the cleaning water sprayed from the nozzle 191 may block the holes in
the filter 170 for a time period, preventing the air from entering into the air collection
pipe 161.

In order to solve such a problem, a laundry machine 100 as embodied and broadly
described herein may be controlled such that, not only is the cleaning water sprayed
onto the filter 170 after the fan 163 is turned off, but also the drum 130 is rotated so as
to prevent the water film from forming on the surface of the filter 170. That is, if the
drum 130 is rotated while the filter 170 is cleaned, an air flow is generated in the tub
120, and the air flow generated at the inside of the tub 120 may separate the cleaning
water from the surface of the filter 170.

As described above, the communication hole 128 having the filter 170 provided
thereto may be spaced a predetermined distance L from the rotation center C of the
drum 130. In this case, the drum 130 may be controlled to rotate in a direction R as the
cleaning water sprayed from the nozzle 191 drops to the inside of the tub 120 in a
direction F (see FIG. 8). This may allow the cleaning water introduced into the inside
of the tub 120 through the filter 170 to move toward, not the inner circumferential
surface of the drum 130, but the inner circumferential surface of the tub 120, even if

the cleaning water drops on the surface of the drum 130.
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A method for controlling a laundry machine having an air supply cycle, as embodied
and broadly described herein, will be described with reference to FIG. 15. The method
shown in FIG. 15 may include a first filter cleaning cycle S100, an air supply cycle
5200, and a second filter cleaning cycle S300.

As described above, during the air supply cycle S200, heated or unheated air is
supplied to an inside of a tub 120 for treating laundry items held in a drum 130, the air
supply cycle including a step S210 for initiating operation of a fan 163 and rotating the
drum. If the items are to be treated using heated air, a step S220 for initiating operation
of a heater may be included.

In certain embodiments, the drum rotating step may be omitted. However, efficiency
of the air supply cycle (the drying cycle, and the like) may be enhanced by rotating the
drum 130 as described above.

If the drum rotating step is included, the drum rotating step may be performed at sub-
stantially the same time as initiating operation of the fan S210. Alternatively, a
separate drum rotation step may be performed, before or after initiating operation of
the fan. In either case, the step S220 for initiating operation of a heater may be
performed after the step S210 for putting the fan into operation, to prevent the heater
from overheating.

In a step S230, it may be determined whether or not cleaning of the filter 170 is
required. The step S230 may be performed by, for example, sensing whether or not an
amount of foreign matter deposited on the filter has reached to a preset amount. The
amount of foreign matter deposited on the filter may be determined in a variety of
ways.

For example, determining whether or not cleaning of the filter is required may be
performed by sensing a number of revolutions RPM of the fan 163, and a change rate
of the number of revolutions of the fan (or, a changed amount of the number of rev-
olutions). If the filter has a relatively small amount of foreign matter deposited thereon,
a flow rate of the air introduced into the duct 164 through the air collection pipe 161
will be relatively high, and the flow rate of the air introduced through the air collection
pipe 161 acts as a load on the fan 163. Therefore, if power supplied to the fan 163 is
constant, the smaller the amount of the foreign matter deposited on the filter, the lower
the RPM of the fan, and, the larger the amount of foreign matter deposited on the filter
(the lower the flow rate of the air introduced into the air collection pipe), the higher the
RPM of the fan.

The step S230 for determining whether or not cleaning of the filter 170 is required
may be provided such that a cleaning time of the filter 170 is determined by de-
termining whether or not the RPM of the fan 163 is higher than a preset RPM when a
fixed power is supplied to the fan 163.
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In certain circumstances, determining whether or not cleaning of the filter is required
based on whether or not the RPM of the fan has reached a preset RPM may not always
be accurate. For example, referring to FIG. 16, there may be sections (P-transient, Q1,
Q2 - a case when the water film is formed at the filter) in which the RPM of the fan is
abnormally high (just after operation is initiated) before the rotation of the fan is
stabilized. If the cleaning time of the filter is determined by the method described
above, this may cause the filter to be cleaned even if the filter is not blocked.

Therefore, it may be more appropriate in the step S230 if this is determined based on
an amount of change of RPM of the fan. That is, the step S230 for determining whether
or not cleaning of the filter is required may be performed by determining whether or
not the RPM of the fan has increased to a preset RPM (250 ~ 300 RPM) from a lowest
RPM of the fan measured after the step S210 operation of the fan is initiated.

If it is determined that cleaning of the filter is required at the step S230, the control
method may progress to a step S240 for removing the foreign matter from the filter.
The step S240 for removing the foreign matter from the filter may include a step S241
for turning off the fan, and a step S242 for supplying the cleaning water to the filter
170 using the filter cleaning device 190 or 200 to cause the foreign matter deposited on
the filter 170 to move to the inside of the tub 120.

As described above, supplying the cleaning water to the filter is performed after the
fan is turned off to prevent the water film from forming at the filter and preserve the
efficiency of the air supply cycle.

The step S240 for removing foreign matter from the filter may further include a step
5243 for accelerating the drum, and in certain embodiments, accelerating the drum
while the step S242 for supplying the cleaning water to the filter is in progress.

Since in the step for rotating the drum (the drum is rotated at an RPM1 in a direction
R in FIG. 8, for example, an RPM1 of 40 to 50 RPM) the cleaning water is directed to
the inside of the tub and is started at an initial stage of the air supply cycle S200, even
if the water film is formed on the filter 170 in the step S242 for supplying the cleaning
water to the filter, the water film can be removed by an air flow inside of the tub
caused by the rotation of the drum.

Therefore, though in certain embodiments the drum accelerating step S243 may be
omitted, if the drum accelerating step S243 in which the drum is rotated at a rotation
speed RPM2 higher than the rotation speed of the drum in the drum rotation step is
provided to the foreign matter removing step S240, removal of the water film may be
accomplished more quickly.

As an example, though the rotation speed RPM?2 of the drum in the drum ac-
celerating step S243 may be about 95 to 105 RPM, since a highest rotation speed of the

drum at which no sensing of eccentricity of the drum (UB sensing) is required is about
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100 RPM, the RPM2 may be set to be 100 RPM.

If the drum is rotated with laundry items received in the drum, though the drum may
be rotated eccentrically by a weight of the items, 100RPM is essentially the highest
rotation speed at which eccentricity sensing is not required for preventing eccentric
rotation of the drum.

The step S240 for removing foreign matter from the filter may be completed by a
step S244 for determining whether or not a time period T in which the cleaning water
is supplied to the filter has reached a preset time period Ts2, and a step S245 of
stopping the cleaning water supply to the filter if the time period T has reached the
preset time period Ts2.

Upon finishing the step S240 for removing foreign matter from the filter, a step S250
for circulating the air inside the tub by putting the fan into operation, and a step S260
for decelerating the drum (reducing a rotation speed from the RPM2 to a rotation
speed, RPM1 or the like, lower than the RPM2) may be initiated, either at the same
time or in succession.

However, if the step S250 for circulating the air inside the tub by putting the fan into
operation is preformed after a certain period of time has elapsed since the cleaning
water supply was stopped at the step S245, removal of the water film from the filter
may be more effective.

The air supply cycle S200 may be completed after determining at step S270 whether
or not a preset time period for the air supply cycle S200 has elapsed, and then turning
off the heater, turning off the fan, and stopping rotation of the drum, at the same time
or in succession, at the step S280.

A control method as embodied and broadly described herein may also include at least
one of a first filter cleaning step S100 for cleaning the filter before starting the air
supply cycle S200, and a second filter cleaning step S300 for cleaning the filter after
finishing the air supply cycle S200.

The first filter cleaning step S100 may enhance efficiency of the air supply cycle
5200 by removing foreign matter from the filter before starting the air supply cycle
5200, and the second filter cleaning step S300 may prevent foreign matter remaining
on the filter from sticking to the filter after the air supply cycle S200 is finished.

In general, the fan 163 is not rotated if the air supply cycle S200 is performed, not in
succession to the washing cycle, the rinsing cycle, the spinning cycle, and so on, but
independently. Therefore, if the first filter cleaning step S100 is performed before the
air supply cycle S200 performed independently, the first filter cleaning step S100 may
include only a step S130 for supplying cleaning water to the filter, a step S140 for de-
termining whether or not a time period T in which the cleaning water is supplied to the

filter has reached to a preset time period Ts1, and a step S150 for stopping the supply
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of cleaning water to the filter.

However, if the air supply cycle S200 is performed in succession to the washing
cycle, the rinsing cycle, and the spinning cycle, the first filter cleaning step S100 may
include a step S110 for determining whether or not the fan is in operation, and a step
S120 for turning the fan off if it is determined that the fan is in operation, in addition to
the step S130 for supplying the cleaning water to the filter. That is, if the filter cleaning
step S130 is performed while the fan is in operation, the water film may be formed at
the filter by the step S210 for putting the fan into operation in the air supply cycle
5200, which is performed in succession to the first filter cleaning step S100.

In the embodiment shown in FIG. 15, the first filter cleaning step S100 is performed
before starting the air supply cycle S200. However, in alternative embodiments, the
first filter cleaning step S100 may be started after starting the air supply cycle S200. In
this case, the step S110 for determining whether or not the fan is in operation is
performed after the step S210 initiating operation of the fan in the air supply cycle
S200, and, if first filter cleaning step S100 is finished, the step S230 for determining
whether or cleaning of the filter 170 is required may then proceed.

Since the second filter cleaning step S300 may be performed after the air supply
cycle S200 is finished, the second filter cleaning step S300 may include a step S310 for
supplying cleaning water to the filter, a step S320 for determining whether or not the
time period T in which the cleaning water is supplied to the filter has reached the
preset time period Ts3, and a step S330 for stopping the supply of cleaning water to the
filter.

The filter cleaning time period Ts1 in the first filter cleaning step, the filter cleaning
time period Ts2 in the air supply cycle, and the filter cleaning time period Ts3 in the
second filter cleaning step may be the same, or different from one another. However,
since an amount of foreign matter deposited on the filter is likely to be the largest
during the air supply cycle, Ts2 may be set to be larger than Ts1 or Ts3.

FIG. 16 is a flowchart of a method for controlling a laundry machine in accordance
with embodiment as broadly described herein. This embodiment is different from the
embodiment shown in FIG. 15 in that a step S240 for cleaning the filter is performed
based on a determination in step S230 as to whether or not filter cleaning is required
during the air supply cycle S200, and an additional cleaning step 240a may be
performed for additional cleaning of the filter after a preset time period t1 has elapsed
after completing the filter cleaning step S240.

That is, in the method shown in FIG. 16, whether or not a preset time period for the
air supply cycle has elapsed is determined S270 after finishing the filter cleaning step
S240. If the preset time period for the air supply cycle has not elapsed, the additional

cleaning step 240a may be performed after a preset time period T1 has elapsed after
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finishing the filter cleaning step S240. Since detailed steps of the additional cleaning
step 240a are substantially the same as the filter cleaning step S240 described above,
further detailed description thereof will be omitted.

FIG. 17 is a flowchart of a method for controlling a laundry machine in accordance
with another embodiment as broadly described herein. This embodiment is different
from the embodiments shown in FIG. 15 and/or 16, in that the air supply cycle S200
may end without necessarily performing the filter cleaning step $240, and in certain
circumstances the filter cleaning step S240 may be repeated numerous times.

A laundry machine and method of controlling the same, as embodied and broadly
described herein, may provide for an increase in a capacity of a tub in a cabinet having
a given interior volume, and may include a supporting structure for providing effective
support of such an increased capacity tub.

In a laundry machine and method of controlling the same, as embodied and broadly
described herein, air from a tub may be condensed without a separate condensing duct.
In a laundry machine and method of controlling the same, as embodied and broadly
described herein, a filter for filtering foreign matter from air from a tub may be

provided.

In a laundry machine and method of controlling the same, as embodied and broadly
described herein, means for removing foreign matter from a filter may be provided.

In a laundry machine and method of controlling the same, as embodied and broadly
described herein, degradation in performance of the laundry machine during a course
of removal of foreign matter deposited on a filter may be avoided.

A laundry machine and method of controlling the same are provided which may
increase a capacity of a tub in a cabinet, and which may have a supporting structure
that effectively supports such an increased capacity tub.

A laundry machine and method of controlling the same are provided which may
condense air from a tub without a separate condensing duct.

A laundry machine and a method of controlling the same are provided, having a filter
for filtering foreign matter from air from a tub.

A laundry machine and a method of controlling the same are provided, having means
for removing foreign matter from a filter.

A laundry machine and a method of controlling the same are provided which may
prevent degradation of performance of the laundry machine due to a course of removal
of foreign matter deposited on a filter.

A method of controlling a laundry machine as embodied and broadly described
herein may include an air supply cycle for supplying heated air or unheated air to
clothes held in a holding space, wherein the air supply cycle includes the steps of

putting a fan into operation for circulating the air in the holding space, the fan is
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provided in a duct which forms a flow passage for circulating the air in the holding
space through the duct, and spraying cleaning water to a filter for removing foreign
matter from the filter after stopping operation of the fan temporarily, the filter is po-
sitioned under the fan for removing the foreign matter from the air being introduced to
the duct from the holding space.

The step for spraying cleaning water to a filter for removing foreign matter from the
filter may be progressed when an amount of the foreign matter deposited on the filter
reaches to a preset amount.

The step for spraying cleaning water to a filter for removing foreign matter from the
filter may be progressed when RPM of the fan is increased to a preset RPM from a
lowest RPM of the fan measured during the step for putting the fan into operation is in
progress.

The step for spraying cleaning water to a filter for removing foreign matter from the
filter may be progressed when RPM of the fan is increased to 250 to 300 RPM from a
lowest RPM of the fan measured during the step for putting the fan into operation is in
progress.

The method may further include a first filter cleaning step for supplying the cleaning
water to the filter before starting the air supply cycle.

The method may further include a second filter cleaning step for supplying the
cleaning water to the filter after finishing the air supply cycle.

The air supply cycle may further include a step for rotating a drum provided in the
holding space for holding the clothes, the step for spraying cleaning water to a filter for
removing foreign matter from the filter may include the step of spraying the cleaning
water to the filter provided at a position spaced a predetermined distance from the
rotation center of the drum, and the drum rotation step may be provided such that the
drum is rotated in a direction the cleaning water introduced to the housing space
through the filter is dropping.

The step for rotating a drum may include an accelerating step for increasing a
rotation speed of the drum during the step for spraying cleaning water to a filter for
removing foreign matter from the filter is in progress.

A method for controlling a laundry machine in accordance with another embodiment
as broadly described herein, the laundry machine including a tub for holding washing
water, a drum in the tub for holding clothes, a duct for forming a flow passage through
which the air in the tub circulates, a fan provided in the duct for circulating the air from
the inside of the tub through the duct, a communication hole passed through a circum-
ferential surface of the tub at a position spaced a predetermined distance from a
rotation center of the drum having a duct connected thereto, a filter provided to the

communication hole for removing foreign matter from the air moving to the duct, and



23

WO 2013/151345 PCT/KR2013/002799

[175]

[176]

[177]

[178]

[179]

[180]

[181]

[182]

a filter cleaning unit for supplying cleaning water to the filter for removing the foreign
matter from the filter, may include putting the fan into operation for circulating air
inside of the tub, turning off the fan, supplying the cleaning water to the filter through
the filter cleaning unit for removing foreign matter from the filter, and putting the fan
into operation again for circulating air inside of the tub, again.

The method may further include a drum rotation step for rotating a drum, wherein the
drum rotation step includes the step for rotating the drum in a direction the cleaning
water being introduced to the tub through the filter is dropping.

The drum rotation step may include an accelerating step for increasing a rotation
speed of the drum during the step for supplying the cleaning water to the filter through
the filter cleaning unit for removing foreign matter from the filter is in progress.

The step for supplying the cleaning water to the filter through the filter cleaning unit
for removing foreign matter from the filter may be progressed when an RPM of the fan
is increased by a preset RPM from a lowest RPM measured during the step for putting
the fan into operation is in progress.

In another embodiment as broadly described herein, a laundry machine may include
a tub for holding washing water, a drum rotatably provided in the tub for holding
laundry, an air supply unit including a heater for producing heated air, a fan for cir-
culating the heated air produced thus, an air delivery pipe for introducing the heated air
into the drum, and an air collection pipe for discharging the air which performs drying
in the drum, a filter provided in the air collection pipe for filtrating lint from the air
passing through the air collection pipe from the drum, a filter cleaning unit for
spraying the cleaning water to the filter to remove the lint from the filter, and a
cleaning water line branched from a water supply flow passage provided to the tub for
supplying the cleaning water to the filter cleaning unit.

The filter cleaning unit may be provided over the filter for removing the lint by
spraying the cleansing water to the inside of the tub.

The filter cleaning unit may include a body having a hollow for flowing of the
cleaning water, and a cleaning water spray portion fastened to the body to have a
hollow with one opened side and the other closed side for introducing the cleaning
water therethrough.

The filter cleaning unit may further include a fastening portion having one end
connected to the cleaning water line and the other end formed extended to the body of
the cleaning water spray portion in communication with the one end for enabling the
cleaning water to flow to the hollow.

The fastening unit may include a fastening rib formed extended from an outside cir-
cumferential surface for preventing the cleaning water from leaking to an outside of

the air collection pipe.
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[183]

[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]
[192]

[193]

[194]

The body may have a long bar shape for preventing interference with an air flow
flowing through the air collection pipe.

The body may include a water leakage preventive step formed sloped in a direction
of the fastening portion.

The washing water spray portion may include a plurality of first spray nozzles
formed projected from an outermost portion thereof for spraying the cleaning water at
a predetermined angle, and a plurality of second spray nozzles formed in a central
portion and among the first spray nozzles for spraying the cleaning water in a vertical
direction.

Each of the plurality of the first spray nozzles may have a spray hole in one side of a
projected face to have a circumferential direction spray angle with reference to a center
of the cleaning water spray portion as an axis.

The first spray nozzles and the second spray nozzles may be formed symmetrically
with respect to a length direction of the cleaning water spray portion as an axis, re-
spectively.

The body and the cleaning water spray portion may be coupled by fusion at fastening
surfaces.

The heated air supply unit may include an air collection pipe on the tub at a side of a
rear of the tub for discharging the air which performed drying in the drum, a fan
provided to a top side of the air collection pipe for collecting and circulating the air, a
duct for heating the air moving with the fan, and an air delivery pipe provided to an
upper side of a front of the tub for introducing the heated air to the inside of the tub.

The tub may include a condensing water supply hole for enabling to form a
condensing surface at an inside circumferential surface thereof for condensing
condensed water.

The tub may be fixedly secured to the cabinet.

The laundry machine may further include a rotation shaft connected to the drum, a
bearing housing which supports the rotation shaft rotatably, a driving motor for
rotating the rotation shaft, and a suspension unit coupled to the bearing housing for at-
tenuating the vibration of the drum.

The laundry machine may further include a rear gasket for sealing a rear of the tub
for preventing water from leaking from the tub to the driving motor, and allowing the

driving motor to make relative movement with respect to the tub.

29%¢¢ 29%¢¢

Any reference in this specification to“one embodiment,”*“an embodiment,”“example
embodiment,”’etc., means that a particular feature, structure, or characteristic described
in connection with the embodiment is included in at least one embodiment of the
invention. The appearances of such phrases in various places in the specification are

not necessarily all referring to the same embodiment. Further, when a particular
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feature, structure, or characteristic is described in connection with any embodiment, it
is submitted that it is within the purview of one skilled in the art to effect such feature,
structure, or characteristic in connection with other ones of the embodiments.

[195] Although embodiments have been described with reference to a number of il-
lustrative embodiments thereof, it should be understood that numerous other modi-
fications and embodiments can be devised by those skilled in the art that will fall
within the spirit and scope of the principles of this disclosure. More particularly,
various variations and modifications are possible in the component parts and/or ar-
rangements of the subject combination arrangement within the scope of the disclosure,
the drawings and the appended claims. In addition to variations and modifications in
the component parts and/or arrangements, alternative uses will also be apparent to
those skilled in the art.
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Claims

A method for controlling a laundry machine, the method comprising:
performing an air supply cycle for supplying heated air or unheated air
to laundry items received in a receiving space of the laundry machine,
the air supply cycle comprising:

operating a fan for circulating air in the receiving space, the fan being
provided in a duct forming a flow passage for circulating air through
the receiving space; and

spraying cleaning fluid onto a filter to remove debris from the filter, the
filter being positioned under the fan for removing debris from the air
being introduced into the duct from the receiving space,

wherein spraying cleaning fluid onto a filter and operating a fan are not
performed simultaneously.

The method of claim 1, wherein operating a fan for circulating air in
the receiving space is stopped temporarily while spraying cleaning fluid
onto the filter.

The method of claim 1, wherein spraying cleaning fluid onto a filter
comprises spraying cleaning fluid onto the filter when a rotational
speed of the fan is increased from a lowest rotational speed to a preset
rotational speed measured while operating the fan.

The method of claim 1, wherein spraying cleaning fluid onto a filter
comprises spraying cleaning fluid onto the filter when a rotational
speed of the fan is increased to from a lowest rotational speed to 250 to
300 RPM measured while operating the fan.

The method of claim 1, further comprising performing a first filter
cleaning cycle for supplying cleaning fluid to the filter before
performing the air supply cycle.

The method of claim 5, further comprising performing a second filter
cleaning cycle for supplying cleaning fluid to the filter after finishing
the air supply cycle.

The method of claim 1, wherein performing an air supply cycle further
comprises rotating a drum of the laundry machine that defines the
receiving space in which the laundry items are received.

The method of claim 7, wherein rotating a drum comprises rotating the
drum while spraying cleaning fluid onto the filter.

The method of claim 7, wherein rotating a drum includes an ac-

celerating step for increasing a rotation speed of the drum while
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spraying cleaning fluid onto the filter.

A laundry machine, comprising:

a tub;

a drum rotatably provided in the tub for holding laundry;

an air supply device including a communication hole formed in a cir-
cumferential surface of the tub at a position spaced a predetermined
distance from a rotation center of the drum, a duct for guiding air from
the communication hole to an inside of the tub, and a fan provided at
the duct for circulating the air from the inside of the tub;

a filter positioned between the communication hole and the fan for
removing foreign matter from the air being introduced into the duct;
and

a filter cleaning device positioned to supply cleaning water to the filter
when the fan is not in operation for moving the foreign matter from the
filter to the inside of the tub.

The laundry machine of claim 10, wherein a radius of curvature of the
filter is the same as that of the circumferential surface of the tub, and
the filter cleaning device is provided between the filter and the fan.
The laundry machine of claim 11, wherein the air supply device further
comprises an air collection pipe connected between the communication
hole and the duct, and an air delivery pipe connected between the duct
and the tub, and

the filter cleaning device includes a body provided in the air collection
pipe, and a cleaning water spraying portion having a curved face facing
the filter for spraying cleaning water received from the body onto the
filter.

The laundry machine of claim 12, wherein the filter cleaning device
comprises;

a plurality of first spray nozzles provided along an edge of the cleaning
water spraying portion for spraying the cleaning water; and

a plurality of second spray nozzles provided among the plurality of first
spray nozzles for spraying the cleaning water, the plurality of second
spray nozzles having at least one of a different size, shape or ori-
entation from the plurality of first spray nozzles.

The laundry machine of claim 13, wherein a spray area of the first
spray nozzles is greater than or equal to an area of the filter.

The laundry machine of claim 13, wherein the body and the cleaning

water spray portion have a bar shape.
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A method for controlling a laundry machine, the laundry machine
including a drum rotatably provided in a tub, a communication hole
passing through a circumferential surface of the tub and spaced a prede-
termined distance from a rotation center of the drum, a duct guiding air
from the communication hole to an inside of the tub, a fan provided in
the duct, a filter provided at the communication hole, under the fan, and
a filter cleaning device supplying cleaning fluid to the filter for
removing debris from the filter, the method comprising:

operating the fan and circulating air inside the tub;

turning the fan off;

supplying cleaning fluid to the filter through the filter cleaning device;
and

resuming operation of the fan .

The method of claim 16, wherein resuming operation of the fan
comprises turning the fan on again when a preset period of time has
elapsed after supplying cleaning fluid to the filter through the filter
cleaning device and removing debris from the filter has finished.

The method of claim 17, further comprising a step of rotating the drum
for, rotating the drum in a direction where the cleaning fluid introduced
into the tub through the filter is dropping.

The method of claim 18, wherein rotating the drum comprises in-
creasing a rotation speed of the drum while supplying the cleaning fluid
to the filter.

The method of claim 19, wherein supplying cleaning fluid to the filter
comprises supplying cleaning fluid to the filter when an RPM of the fan
is increased from a lowest RPM to a preset RPM, measured while

operating the fan.
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[Fig. 6]
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