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(54) DRUM WASHING MACHINE AND METHOD FOR CLEANING TUB THEREOF
(67)  The present invention relates to a washing ma-
chine, and more specifically to a drum washing machine
allowing a tub to be easily cleaned, and a method for
cleaning the tub of the drum washing machine. To that
end, the present invention, with respect to a method for
controlling a washing machine comprising rinsing and
spin-drying cycles, provides a method for controlling the
washing machine comprising: a first water supplying step RBY DI
for supplying washing water to the interior of a tub while -
a drum is rotating at a water-supplying RPM; and first REM2
wash step, executed following the completion of the first RPM 1
water supply step, for accelerating the rotation of the

drum from the water-supplying RPM to first-wash RPM

so that a circulartory flow is created in which the washing

water falls from the top of both ends of the tub while cir-

culating along the inner circumferential surface of the tub

due to the rotational power of the drum.
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Description
[FIELD]

[0001] Embodiments of the present disclosure relate
to a washing machine, more specifically, a drum washing
machine allowing a tub to be easily washed and cleaned,
and a method for cleaning the tub of the drum washing
machine.

[BACKGROUND]

[0002] Generally, a drum washing machine is an elec-
tric appliance configured to wash laundry, using a friction
force between a drum rotated by a driving force of a motor
and the laundry loaded therein together with detergent
and wash water which are mixedly supplied to the drum
and a drop impact of the laundry. The drum washing ma-
chine is capable of generating little wrinkles and entan-
glementin the laundry and has a washing effect of hand-
scrubbing.

[0003] A pulsator type washing machine includes an
outer tub for holding wash water and an inner tub (or
spinning tub) provided in the outer tub. In a state where
laundry is submerged in the wash water supplied to the
inner tub, washing is performed and much wash water
is consumed in the pulsator type washing machine. The
washing of such the pulsator type washing machine is
performed, using the friction force between the wash wa-
ter and the laundry and chemical action of detergent
which are facilitated by the rotation of the inner tub or the
pulsator provided in a lower area of the inner tub to form
water currents. In other words, the pulsator type washing
machine includes a shaft of the inner tub whichis oriented
substantially perpendicular to the ground such that the
washing can be performed only when wash water is sup-
plied enough to submerge the laundry in the wash water.
[0004] However, the drum washing machine includes
a drum and a shaft of the drum is substantially oriented
horizontal with respect to the ground such thatthe laundry
can fall to be washed only when a small amount of wash
wateris supplied to the drum. The drum of the drum wash-
ing machine is partially submerged in the wash water and
such submerging is repeated whenever the washing ma-
chine is driven.

[0005] In this instance, the tub is not driven and the
wash water can be dispersed to all areas of the inner tub
while the inner tub is rotating at a high speed. Accord-
ingly, contaminants or water dirt or slime might accumu-
late on the inner circumferential surface area of the tub.
As time passes, such contaminants or slime might spoil
and give out a bad smell or contaminate the laundry.
Especially, an inner surface of a door or an upper area
of the inner circumferential surface of the tub will not be
submerged in the wash water. Once such contaminants
or slime accumulate, some area might become dry and
it is not easy to remove the contaminants or slime disad-
vantageously.
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[0006] Moreover, various suggestions are made so as
to wash and clean the inner circumferential surface of
the tub. However, it is not easy to clean the tub and the
drum without using an auxiliary device. While the drum
is rotated at a high speed, the friction force between the
wash water and an outer circumferential surface of the
drum will generate a sever load on a motor. Even if the
drum is rotated at a very high speed, it is difficult for the
wash water to reach the uppermost area of the inner cir-
cumferential surface of the tub.

[0007] Also, the drum of the drum washing machine is
rotated at a high speed while wash water is supplied to
the drum having the laundry unloaded therefrom such
that the supplied wash water cannot be used in the fol-
lowing steps but drained, only to cause a disadvantage
of water waste.

[0008] When the drum holding the laundry is rotated
at a high speed, the laundry loaded in the drum might
generate severe vibration disadvantageously.

[0009] The detergent used in cleaning the tub has a
strong detergency, different conventional detergent for
washing. To have the strong detergency, the detergent
for cleaning the tub usually has many chemical compo-
nents which might cause water pollution and has a prob-
lem of non-eco-friendly.

DETAILED DESCRIPTION OF THE INVENTION

TECHNICAL PROBLEM

[0010] To overcome the disadvantages, an object of
the present invention is to address the above-noted and
other problems and to provide a drum washing machine
which may easily wash and clean a tub, using the wash
water circulated along an inner circumferential surface
of the tub.

TECHNICAL SOLUTION

[0011] To achieve these objects and other advantages
and in accordance with the purpose of the embodiments,
as embodied and broadly described herein, Embodi-
ments of the present disclosure also provide a control
method of a washing machine comprising a wash cycle
and a rinse cycle, the control method comprising: a first
water supply step for supplying wash water to a tub while
adrumis rotated at a water supply RPM; and a first wash-
ing step which starts after the first water supply step is
complete, the first washing step for accelerating the ro-
tating drum from the water supply RPM to a first washing
RPM for the wash waterto from a circulating water current
falling from an upper area of both ends of the tub while
circulated along an inner circumferential surface of the
tub by the rotational force of the drum.

[0012] The control method of the washing machine
may further comprise a spinning step which is performed
during the wash cycle and the spinning step for removing
moisture from the laundry loaded in the drum by accel-
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erating the drum, wherein the first water supply step con-
tinuously rotates the drum, which is decelerated to the
water supply RPM, at the water supply RPM when the
spinning step ends.

[0013] The water supply RPM may be the minimum
RPM configured to prevent the laundry rotated along the
rotating drum from becoming separated from an inner
circumferential surface of the drum by a centrifugal force.
[0014] The water supply step may supply the wash wa-
ter to the tub to a preset water level and switches off a
drainage pump.

[0015] The preset water level of the first water supply
step may be a water level at which a user is able to check
the supplied wash water during the first washing step
outside.

[0016] The preset water level of the first water supply
step may be the height or more from a lower end of the
tub to a lower end of the drum.

[0017] The drainage pump may be switched off in the
first washing step.

[0018] The eccentricity value of the drum may be
sensed in at least one of the first water supply step and
the first washing step.

[0019] When the sensed eccentricity value is over a
reference eccentricity value, the wash water remaining
in the drum may be drained and the first water supply
step may then restart.

[0020] When the sensed eccentricity value is over a
reference eccentricity value, the rinse cycle may start in
a state where the drainage pump is switched off to keep
the wash water remaining in the tub.

[0021] The control method of the washing machine
may further comprise a second water supply step which
is performed once the first washing step is complete, the
second water supply step for allowing additional water
supply to the tub while the drum is rotated at the water
supply RPM; and a second washing step which is per-
formed once the second water supply step is complete,
the second washing step for accelerating and rotating
the drum at a second washing RPM higher than the water
supply RPM and lower than the first washing RPM for
the wash water of which the amount is increased by the
additional water supply to form the circulating water cur-
rent.

[0022] The second water supply step may continuous-
ly rotate the drum, which is decelerated to the water sup-
ply RPM when the first washing step ends, at the water
supply RPM.

[0023] The control method of the washing machine
may further comprise a spinning step which is performed
during the wash cycle, the spinning step for removing
moisture from the laundry loaded in the drum by accel-
erating the drum to a spinning RPM; and a braking step
which is performed after the spinning step, the braking
step for applying a preset brake to the rotating drum by
colliding the supplied wash water with the rotating drum
and supplying the wash water toward an outer circum-
ferential surface of the drum for the wash water collided
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with the drum to strike and wash at least one point of the
tub inner circumferential surface.

[0024] The spinning step may supply wash water to-
ward the outer circumferential surface of the rotating
drum.

[0025] The spinning step may comprise a spinning
RPM maintaining step for rotating the drum while main-
taining the spinning RPM, and the spinning RPM main-
taining step supplies wash water toward the outer cir-
cumferential surface of the rotating drum.

[0026] The braking step may switch off the drainage
pump.
[0027] Inthe braking step, the wash water may be sup-

plied via a plurality of wash water supply units provided
to strike a plurality of points of the tub inner circumferen-
tial surface.

[0028] The plurality of the wash water supply units may
be spaced a preset distance apart from each other along
a longitudinal direction of the tub.

[0029] The first water supply step may be performed
after the braking step and continuously rotates the drum,
which is decelerated to the water supply RPM in the brak-
ing step, at the water supply RPM.

[0030] The control method of the washing machine
may further comprise a tub washing course for circulating
the wash water along the inner circumferential surface
of the tub; and a course recognizing step for recognizing
at least one of the courses including the tub washing
course, wherein when one of the courses is recognized,
the first water supply step and the first washing step start
right before the last step of the rinse cycle, and when
only the tub washing course is recognized, only the first
water supply step and the first washing step start.

ADVANTAGEOUS EFFECTS

[0031] As described above, the washing machine ac-
cording to the embodiments of the present disclosure
has following advantageous effects.

[0032] First, the drum washing machine is capable of
washing off the contaminant or slime that accumulates
on the entire inner circumferential surface of the tub and
the entire outer circumferential surface of the drum.
[0033] Second, the drum washing machine is capable
of easily washing and cleaning the tub even without an
auxiliary device for washing the tub.

[0034] Third, a special detergent for washing the tub
need not be used. If necessary, the tub of the drum wash-
ing machine can be washed by using even a small
amount of detergent. Accordingly, an eco-friendly tub
washing method may be provided.

[0035] Fourth, the door inner surface and the gasket
may be washed simultaneously while the tub inner cir-
cumferential surface and the drum outer circumferential
surface are washed.

[0036] Last, when the dry-spinning cycle starts after
washing the tub inner circumferential surface and the
drum outer circumferential surface, the vibration gener-
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ated during the dry-spinning cycle may be reduced in the
washing course by the simple manipulation, without any
auxiliary devices.

BRIEF DESCRIPTION OF THE DRAWINGS

[0037]

FIG. 1 is a sectional diagram schematically illustrat-
ing a structure of a drum washing machine in accord-
ance with one embodiment of the present disclosure;
FIG. 2 is an enlarged view of 'I' shown in FIG. 1 to
describe wash water flow;

FIG. 3 is an enlarged view of 'II' shown in FIG. 2 to
describe a water level of wash water;

FIG. 4 is a graph illustrating a tub washing method
in accordance with one embodiment;

FIG. 5 is a graph illustrating a tub washing method
in accordance with another embodiment;

FIG. 6 is a graph illustrating a tub washing method
in accordance with a further embodiment; and

FIG. 7 is a graph illustrating a tub washing method
in accordance with the embodiment.

DESCRIPTION OF SPECIFIC EMBODIMENTS

[0038] Description will now be given in detail according
to exemplary embodiments disclosed herein, with refer-
ence to the accompanying drawings. For the sake of brief
description with reference to the drawings, the same or
equivalent components may be provided with the same
reference numbers, and description thereof will not be
repeated. In the present disclosure, that which is well-
known to one of ordinary skill in the relevant art has gen-
erally been omitted for the sake of brevity. The accom-
panying drawings are used to help easily understand var-
ious technical features and it should be understood that
the embodiments presented herein are not limited by the
accompanying drawings. As such, the present disclosure
should be construed to extend to any alterations, equiv-
alents and substitutes in addition to those which are par-
ticularly set out in the accompanying drawings Regard-
less of numeral references, the same or equivalent com-
ponents may be provided with the same reference num-
bers and description thereof will not be repeated. For the
sake of brief description with reference to the drawings,
the sizes and profiles of the elements illustrated in the
accompanying drawings may be exaggerated or reduced
and it should be understood that the embodiments pre-
sented herein are not limited by the accompanying draw-
ings.

[0039] It will be understood that although the terms
first, second, etc. may be used herein to describe various
elements, these elements should not be limited by these
terms. These terms are generally only used to distinguish
one element from another.

[0040] A singular representation may include a plural
representation unless it represents a definitely different
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meaning from the context. Terms such as "include" or
"has" are used herein and should be understood that they
are intended to indicate an existence of several compo-
nents, functions or steps, disclosed in the specification,
and it is also understood that greater or fewer compo-
nents, functions, or steps may likewise be utilized.
[0041] FIG. 1 is a sectional diagram schematically il-
lustrating a structure of a drum washing machine 1 in
accordance with one embodiment of the present disclo-
sure.

[0042] Referringto FIG. 1, the drum washing machine
in accordance with one embodiment incudes a cabinet
10 having a laundry introduction opening 11 formed in a
front surface; a door 11 coupled to the laundry introduc-
tion opening of the cabinet 1; a tub mounted in the cabinet
to hold wash water; a motor mounted in the tub 30 and
configured to generate a driving force; a shaft 55 con-
nected to the motor 50; a drum 40 connected with the
shaft 55 and configured to wash the laundry by using the
driving force transmitted from the motor 50; a controller
17 implemented to control a water level in the tub the
rotation speed (or torque) of the motor for the wash water
supplied to the tub 30 to wash the door 11 and a gasket
15 as well as an inner circumferential surface of the tub
30, while circulated along the inner circumferential sur-
face of the tub 30 by the rotational force of the drum 40.
[0043] In the embodiments of the present disclosure,
the wash water refers to both the wash water for washing
the laundry and the wash water for washing the gasket
15, the door 11, the tub 30 and the drum.

[0044] The motor 50 shown in FIG. 1 is shown as a
direct-drive motor configured to drive the drum 40 and
the embodiments are not limited thereto. Also, the con-
troller 17 shown in FIG. 1 is provided in a control panel
provided in the front surface of the cabinet 10 and the
embodiments are not limited thereto.

[0045] The cabinet 10 may define the exterior appear-
ance of the drum washing machine 1 and the laundry
introduction opening 11 may be formed in the front sur-
face of the cabinet 10 to facilitate the communication be-
tween the inside and outside of the dry type washing
machine. The door 11 is rotatably coupled to the front
surface to selectively open and close the laundry intro-
duction opening 11. Accordingly, a user is able to load
or unload the laundry into or from the drum inside.
[0046] Inthisinstance,the door 11 hasaninnersurface
directed and projected toward the drum 40. When the
user pushes and closes the door 11, a predetermine area
of the door inner surface becomes located in the drum
40 such that the laundry can be washed only in the drum
40 and the laundry may not be escaped out of the drum
40 by the rotation of the drum 40.

[0047] The tub 30 is mounted in the cabinet 10 and
configured to accommodate wash water. The tub 30 is
supplied wash water from an external water supply
source. Also, the tub is formed in an approximately cy-
lindrical shape, with a circumferential surface and both
ends. A front one of the ends forms a front surface 33 of



7 EP 3 412 822 A1 8

the tub and the rear one forms a rear surface 35 of the
tub. A front opening is formed in the front surface 33 of
the tub 30 to facilitate the communication between the
inside and outside of the drum 40, corresponding to the
laundry introduction opening 11 of the cabinet 10.
[0048] The circumferential surface of the tub 30 is flex-
ibly supported by a spring 21 and a damper 23 which are
installed in the cabinet 10. As the circumferential surface
is directly supported by the spring 21 and the damper 23,
the tub 30 cannot be rotatable as it is. Accordingly, the
tub 30 may not be provided with an auxiliary rotational
force from the motor 50, different from the drum 40.
[0049] A water supply mechanism is connected to an
upper area of the tub 30 to supply the water containing
detergent or the clean water containing no detergent.
[0050] The watersupply mechanism mayinclude awa-
ter supply valve 61 configured to intermit the clean water
supplied via an external hose; a water supply hose 62
configured to guide the water having passed the water
supply valve 61; a detergent supply unit 62 configured
to exhaust the water supplied via the water supply hose
62, mixedly together with the detergent stored therein;
and a water supply pipe configured to guide the water
containing the detergent or the clean water containing
no detergent which is exhausted from the detergent sup-
ply unit 63, having one end connected to an outlet of the
detergent supply unit 62 and the other end connected to
the upper area of the tub 30.

[0051] In this instance, the water supply pipe may in-
clude one pipe or first water supply pipe 64 and a second
water supply pipe 65 as shown in FIG. 1.

[0052] The first water supply pipe 64 and the second
water supply pipe 65 are spaced a preset distance apart
in a longitudinal direction, especially, in an area of the
inner circumferential surface of the tub or an outer cir-
cumferential surface of the drum 40, corresponding to
the polluted area having much contaminants or slime
which needs washing. Alternatively, the first water supply
pipe 64 and the second water supply pipe 65 may be
configured as bellows hoses not to transmit the vibration
of the tub 30 to the detergent supply unit 63.

[0053] Meanwhile, the water supply hose disclosed in
this embodiment includes the single water supply hose
or the first water supply pipe 64 and the second water
supply pipe 65, and the embodiments of the present dis-
closure are not limited thereto. Alternatively, a predeter-
mined number of water supply pipes may be additionally
arranged according to the pattern of the contamination
made in the tub 30 or the drum 40.

[0054] In addition, a drainage mechanism configured
to drain the water is connected to a lower area of the tub
30. The drainage mechanism may include a drainage
pump 71 configured to provide a drive force for draining
the wash water held in the tub 30; and a first drainage
pipe 73 configured to guide the wash water held in the
tub 30 to the drainage pump 71 and having one end con-
nected to the drainage pump 71 and the other end con-
nected to a rear surface of the cabinet 10. The first drain-
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age pipe 73 may be configured as a bellows pipe not to
transmit the vibration of the tub 30 to the drainage pump
71.

[0055] Meanwhile, a water level sensing unitis provid-
ed in a space formed between the cabinet 10 and the tub
30. The water level sensing unit includes an air chamber
81 connected with a lateral surface of the first drainage
pipe 73 provided as bellows pipe and configured to fill a
preset amount of air therein; a water level sensing tube
83 connected to the air chamber 81 and having the air
filled therein to transmit a pressure; and a pressure sen-
sor configured to sense a water level of the wash water
based on the pressure transmitted by the air filled in the
water level sensing tube 83. When a water pressure at
the connecting area with the air chamber 81 rises with a
rising water level in the tub 30, the pressure sensor 85
senses the raised pressure via the air chamber 81 and
the water level sensing sensor 85 to sense the water
level.

[0056] As mentioned above, the water level sensing
unit includes the pressure sensor 85 and the embodi-
ments of the present disclosure are not limited thereto.
As one of alternative examples, a mechanism for meas-
uring the amount of the wash water may be provided
such as a flowmeter, not the water pressure.

[0057] The front surface 33 of the tub 30 is spaced a
preset distance apart from the front surface of the cabinet
10. Accordingly, wash water is likely to permeate be-
tween the door 11 and the front tub opening of the tub
30, in other words, between the front surface of the cab-
inet 10 and the front tub opening. To prevent such wash
water permeation, a gasket 15 is provided between the
front surface of the cabinet 10 and the front tub opening.
The tub 30 is likely to be vibrated by the vibration of the
motor 50. The gasket 15 is made of a flexible material
not to transmit such vibration of the tub 30 to the cabinet
10 there through.

[0058] The gasket 15 has a door area 151 and a tub
area 152. The tubareashownin FIG. 1isformed concave
and the embodiments are not limited thereto. When the
gasket 152 is used for a long period of time, detergent
residues, contaminants or water furs (scale or slime) are
likely to accumulate.

[0059] The drum 40 is rotatably mounted in the tub 30
to have the laundry loaded therein. The drum is formed
in an approximately cylindrical shape and divided into a
circumferential surface and both ends, like the tub 30. A
front one of the ends forms a front surface 43 of the drum
and the other rear one forms a rear surface 45 of the
drum.

[0060] The rear surface 15 of the drum 40 is directly
connected with the shaft 55 connected with the motor 50
so as to be provided with the rotational force by the motor
50. A lifter 49 is provided in the inner circumferential sur-
face of the drum to lift and drop a predetermined amount
of the laundry or wash water loaded in the drum 40, while
the drum 40 is rotated by the motor 50. Accordingly, once
the drum 40 is rotated by the motor 50, the lifter 49 is
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rotated together with the drum 40 and lifts and drops the
predetermined amount of the laundry toward the inner
circumferential surface.

[0061] A plurality of through-holes 47 may be formed
in a lateral wall, in other words, a circumferential surface
of the drum 40. The drum 40 can communicate with the
tub 30 via the plurality of the through-holes 47. When
wash water is supplied to the tub 30 by a preset water
level or more, the drum 40 becomes submerged in the
wash water and a predetermined amount of the wash
water is drawn into the drum 40 via the through holes 47.
[0062] The controller 17 is implemented to control the
rotational speed of the motor 50 or the water level of the
wash water. Such the controller 17 may be provided in
an upper area of the front surface of the cabinet 10, for
example, and the embodiments are not limited thereto.
[0063] The controller 17 controls the motor 50 to rotate
the drum 40 at a preset rotational speed (or torque). The
wash water is circulated along the inner circumferential
surface of the tub 30 by the frictional force with the rotated
drum 40 and dropped from top areas of the ends, in other
words, the tops of the front and rear surfaces 33 and 35
of the tub 30. Accordingly, washing is performed for the
tub 30 and the front and rear surfaces 43 and 45 of the
drum 40.

[0064] The circulation of such the wash water will be
described in detail, referring to FIG. 2. FIG. 2 is an en-
larged view of ’I' shown in FIG. 1 to describe wash water
flow.

[0065] Referring to FIG. 2, the wash water has a cir-
culation pattern configured of a first circulation 91 for cir-
culating the wash water along an area spaced apart from
the circumferential surface of the tub 30 by using the
rotational force of the drum 40; a second circulation 92
for dropping the wash water from the upper areas of the
tub ends, in other words, the upper areas of the tub front
and rear surfaces 33 and 35 via the area 36 spaced apart
from the tub front surface; and a third circulation 93 for
lifting the wash water from the lower areas of the tub front
and rear surfaces 33 and 35 via the area spaced from
the rear surface.

[0066] Thefirstcirculation 91 shows the circulation pat-
tern in which the wash water is circulated along the inner
circumferential surface of the tub 30 and the outer cir-
cumferential surface of the drum 40 to wash and some
of the wash water is added to the second circulation 92
to fall from the upper areas of the tub front and rear sur-
faces 33 and 35.

[0067] The second circulation 92 shows the circulation
pattern for lifting the wash water to the top of the tub front
surface 33 or rear surface and then dropping the wash
water. The second circulation 92 is configured to wash
the door inner surface 14, the front and rear surfaces of
the tub 30 and drum 40 and the gasket 15.

[0068] The third circulation 93 shows the circulation
pattern in which the wash water is in closely contact with
the inner circumferential surface of the tub 30 by the cen-
trifugal force generated by the rotating wash water and
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then pushed to the ends of the tub 30. The third circulation
92 is configured to wash the gasket 15 and the lower
area of the door inner surface 14.

[0069] Meanwhile, at least predetermined area of the
drum outer circumferential surface has to be able to con-
tact with the wash water for the rotational force of the
drum 40 to circulate or rotate the wash water along the
tub inner circumferential surface. Accordingly, the con-
troller 17 is implemented to supply the wash water to the
tub 30 until a preset water level.

[0070] The water level of the wash water will be de-
scribed, referring to FIG. 3. FIG. 3 is an enlarged view of
"I’ shown in FIG. 2 to describe a water level of wash
water.

[0071] Referring to FIG. 3, the controller 17 controls
the preset wash water level 95 to be the minimum water
level 97 or more which is at least the height from the
lower end of the tub 30 to the lower end of the drum 40.
At least predetermined area of the drum has to contact
with the wash water so as circulate the wash water via
the friction with the drum 40.

[0072] Meanwhile, the controller 17 may control the
preset water level to become higher such that the user
can directly check the circulation of the wash water per-
formed by the washing operation through the door 11.
Especially, the controller 17 may control the preset water
level for the user viewing the inside of the drum 40 via
the door 11 to visually check whether the tub is being
washed currently.

[0073] The preset water level has no maximum limit.
However, the controller 17 typically controls the preset
water level to become smaller than the full or highest
water level 96. In this instance, the full water level 96
means the water level at which the tub 30 and the drum
40 are filled with the wash water to overflow to the gasket
15.

[0074] At the full water level 96, the wash water has
the risk of flowing toward the door 11 enough to leak and
the frictional force between the drum 40 and the wash
water is likely to become stronger enough to cause noise
and vibration, only to cause the overload on the motor 50.
[0075] The preset water level of the wash water is ap-
plicable even to the tilting type drum washing machine 1
having the shaft 55 tilted a preset angle with respect to
the ground, not the drum washing machine 1 having the
shaft 55 horizontally oriented with respect to the ground
shown in FIGS. 1 through 3. In this instance, the front
area of the drum 40 is located higher than the rear area
with respect to the ground, the water level at which the
front area of the drum is submerged in the wash water
may be different from the water level at which the rear
area of the tub is submerged in the wash water.

[0076] Meanwhile, aninput unit 19 may be additionally
provided in the area where the controller 17 is provided
and the input unit 19 may be configured to receive the
user’s input configured to start the washing operation
configured to wash the inner circumferential surface of
the tub 30.
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[0077] More specifically, a rotary knob or buttons may
be provided in the control panel of the conventional drum
washing machine 1 toreceive the user’s input of the drum
washing machine operation. Accordingly, the input unit
19 configured to wash the tub 30 or an auxiliary button
may be provided in the rotary knob. The tub 30 may be
washed, when a conventional operation mode is input.
The washing operation for washing the inner circumfer-
ential surface of the tub 30 may be enabled by default or
option.

[0078] Hereinafter, a method for washing the tub of the
drum washing machine 1 in accordance with one em-
bodiment will be described.

[0079] The tubwashing method is included in a control
method of the drum washing machine 1. The control
method of the drum washing machine 1 may include a
wash cycle, a rinse cycle and a dry-spin cycle.

[0080] The tubwashing method includes a course rec-
ognizing step, a braking step (E) and a tub washing step
in accordance with diverse embodiments in a narrow
sense. The tub washing method broadly further includes
one or more of a first spinning step (S200), a second
spinning step (S500) and a third spinning step (S700).
In other words, the tub washing operation, in other words,
the operation for washing the door inner surface 14 and
the gasket 15 as well as the tub 20 and the drum 40 may
be independently performed according to the user’s se-
lection recognized in the course recognizing step without
the operation of the other cycles in a narrow sense. The
method may facilitate the most efficient control of the
wash water level and the rotation of the drum 40, asso-
ciated with at least one of the first through third spinning
steps (S200, S500 and S700), in a broad sense.
[0081] The first through third spinning steps (S200,
S500 and S700) are not included in one specific one of
the wash, rinse and dry-spin cycles. They may be includ-
ed in any cycles to efficiently perform the braking step
(E) and the tub washing step in accordance with diverse
embodiments. As one example, the first spinning step
(S200) may be corresponding to a wash-spinning step
of the wash cycle or a rinse-spinning step of the rinse
cycle. The second spinning step (S500) may be corre-
sponding to a rinse-spinning of the rinse cycle or a pre-
spinning or intermediate-spinning of the dry-spin cycle.
The third spinning step (S700) may be corresponding to
a main-spinning of the dry-spin cycle and the embodi-
ments are not limited thereto.

[0082] The tub washing method of the drum washing
machine 1 in accordance with one embodiment will be
described in detail, referring to FIG. 4. FIG. 4 is a graph
illustrating a tub washing method in accordance with one
embodiment.

[0083] Referring to FIG. 4, the tub washing method of
the drum washing machine 1 in accordance with the em-
bodiment includes a first spinning step (S200), a braking
step (E) and a tub washing step (A).

[0084] The first spinning step (S200) is provided to re-
move water or moisture from the laundry loaded in the
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drum 40. The first spinning step includes a spin RPM
maintaining step (210) configured to rotate the drum 40,
while maintaining the highest RPM in the first spinning
step (S200), in other words, a spinning RPM (RPM D1).
The first spinning step (S200) is performed in a state
where the drainage pump 71 is switched on to exhaust
the wash water containing contaminants of the laundry
and detergent in the tub 30. As the first spinning step
(S200) is performed, the laundry loaded in the drum 40
is relieved of the wash water containing the detergent
and contaminants in a state of closely contacting with the
inner circumferential surface of the drum 40 and also a
quite amount of detergent and contaminants in the tub
30. Accordingly, the tub washing step (A) supposed to
be performed after the first spinning step (S200) starts
washing in a state where the wash water supplied to the
tub 30 being relatively less contaminated by remaining
detergent and contaminants.

[0085] The braking step (E) may be performed after
the first spinning step (S200) and apply a brake to the
drum 40 to lower the rotation speed to a first RPM from
the spinning RPM (RPM D1). In other words, the drum
40 is not stopped even when the braking step (E) is per-
formed but rotated at the first RPM lowered from the spin-
ning RPM (RPM D1).

[0086] The tub washing step (A) is performed after the
braking step (E) and includes a first rotating step (A1), a
second rotating step (A2) and a braking step (A3).
[0087] The first rotating step (A1) is configured to sup-
ply wash water to the tub 30 from the external water sup-
ply source and rotate the drum 40 at the first RPM or
higher. At this time, the drainage pump 71 is controlled
to keep an OFF-state. The OFF-state is maintained until
a preset stage of the rinsing step. Accordingly, the wash
water supplied in the first rotating step (A1) may not be
discharged from the tub 30 continuously through the next
second rotating step (A2) but the wash water may be
used as rinse water in the rinsing step, only to need ad-
ditional water supply.

[0088] The first rotating step (A1) starts the rotation of
the drum 40 at the first RPM after the braking step (E)
applies the brake to the drum 40 down to the first RPM
together with the end of the first spinning step (S200).
Accordingly, the drum 40 is not stopped from the braking
step (E) to the end of the first rotating step (A1).

[0089] The first RPM may be defined as the minimum
RPM to prevent the laundry rotated along the rotating
drum 40 from falling from the inner circumferential sur-
face of the drum 40 by the centrifugal force. In other
words, the first RPM may be the RPM at which the rotation
of the drum is able to generate a centrifugal force of 1G
or more. The first RPM as the rotational speed configured
to closely contact the laundry with the inner circumferen-
tial surface of the drum 40 may be approximately 60 ~
80rpm. Considering the second rotating step (A2) per-
formed after the first rotating step, the first RPM may be
108rpm.

[0090] Meanwhile, if the first RPM is too high, there
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could be an error in the pressor sensor 85 configured to
measure the water level. If the drum 40 is rotated at a
high rotation speed, the water level of the wash water
located in one side of the drum 40 rises and that of the
wash water located in the other side falls. When the first
drainage pipe 73 is connected with the side, the water
pressure applied to the first drainage pipe 73 may rise
together with the rise of the water level. At this time, some
force is applied to the air chamber 81 connected with the
lateral surface of the first drainage pipe 73 such that the
pressure sensor could sense that the water level is higher
than the actual water level. Accordingly, the first RPM
needs to be set as the RPM at which the rotation of the
drum generates the rise of the water level in a present
range so as to prevent the water level error of the pres-
sure sensor 85.

[0091] Meanwhile, each piece of the laundry loaded in
the drum 40 has a different water content based on the
type of fabric. When the first spinning step (S200) is per-
formed to dry the moisture contained in the laundry, the
distribution of the moisture contained in the laundry load-
ed in the drum 40 is changed enough to change the ec-
centricity of the drum 40. In addition, the laundry may not
move in close contact with the inner circumferential sur-
face of the drum 40 during the operation of the first ro-
tating step (A1) and the distribution of the moisture con-
tained in the laundry loaded in the drum may be partially
changed by the wash water supply.

[0092] Such the changed amount of the eccentricity
may be sensed in the second rotating step (A2) as well
as the first rotating step (A1) before the second rotating
step (A2) for rotating the drum at a second RPM higher
than the first RPM is performed.

[0093] Atthistime, the eccentricity meansthe phenom-
enon that one side with respect to the center of the drum
becomes heavier by the laundry one-sided when the
laundry is entangled in the rotating drum. The amount of
the eccentricity means the digitizing of eccentric levels.
When the drumis rotated at a high speed by the eccentric
laundry, for example, the laundry spinning is performed,
drum unbalance could generate noise and vibration. The
drum unbalance means that the geometric center of the
axis of the drum does not match the actual center of the
gravity.

[0094] When the sensed eccentricity value is a refer-
ence value or less, the second rotating step (A2) starts.
When the sensed eccentricity is over the reference value,
the drainage pump 71 is switched ON from OFF and the
wash water remaining in the tub 30 starts to be drained.
Hence, the first rotating step (A1) re-starts and the ec-
centricity value is sensed. Such operation is repeatedly
performed until the sensed eccentricity value is the ref-
erence value orless. Ifthe operationis repeated too many
times, energy waste such as electricity loss might be
caused. The controller 17 may be implemented to end
the all of the steps when the operation is repeated more
than preset times. If the sensed eccentricity value is over
the reference value, the rinsing step (S300) may start
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right away with the wash water remaining in the tub, not
drained, as one alternative example. The drainage pump
maintains the OFF-state not to drain the wash water.
[0095] The first rotating step (A1) is configured to sup-
ply wash water to the tub 30 until a preset water level.
As mentioned above, the first rotating step (A1) supplies
wash water until the preset wash water level reaches the
minimum water level 97 or more which is the height from
the lower end of the tub 30 to the lower end of the drum
40. Especially, the first rotating step (A1) may supply the
wash water for the user viewing the drum inside via the
door 11 to visually check that the tub washing is per-
formed. At this time, it is preferred that the preset water
level is the full water level, in other words, the water level
of the wash water filled in the tub 30 and the drum 40
and overflowing to the gasket 15.

[0096] The secondrotating step (A2) is performed after
the first rotating step (A1) is completed. The rotation
speed of the drum 40 is accelerated from the first RPM
to the second RPM in the second rotating step (A2). The
wash water is not supplied to the tub 30 and the drainage
pump 71 maintains the OFF-state in the second rotating
step.

[0097] While the drum 40 is rotated in the second ro-
tating step (A2), the wash water supplied to the tub to
the preset water level or more may be circulated along
the circulation pattern configured of the first through third
circulations 91, 92 and 93. The wash water circulated
along the circulation pattern may be defined as circulating
water. The circulating water having such the circulation
pattern may wash the inner circumferential surface of the
tub 30 and the outer circumferential surface of the drum
40, the gasket 15 and the inner surface of the door 14.
[0098] Once the second rotating step (A2) is complete,
the braking step (A3) starts. The drum 40 may be rotated
no more and stopped.

[0099] Hence, the rinsing step (S300) starts and the
water level is measured in the rinsing step (S300). When
the measured water level is a preset rinsing water level
or less, additional water supply for additionally supplying
wash water may start. However, when the measured wa-
ter level is over the preset rinsing water level, the rinsing
step (S300) is performed without the additional water
supply. In this instance, the water level measuring for the
additional water supply is performed after the rotation of
the drum is stopped or while the drum is rotated at the
minimum RPM which can generate the error of the pres-
sure sensor 85.

[0100] Meanwhile, the additional water supply is per-
formed to supply the other amount except the amount of
the wash water supplied in the first rotating step (A1).
Even when the wash water is supplied in the first rotating
step (A1), wash water is additionally supplied by the other
amount except the amount of the wash water supplied
in the following rinsing step (S300). Accordingly, it cannot
be said that more water is consumed by the tub washing
step (A).

[0101] The second spinning step (S500) starts once
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the rinsing step (S300) is complete. The second spinning
step (S500) includes a laundry disentangling step (S510);
a RPM maintaining step (S530) and an accelerating step
(S550).

[0102] The laundry disentangling step (S510) acceler-
ates the drum 40 until the drum 40 is rotated by a cen-
trifugal force of 1G. In the laundry disentangling step
(8510), the laundry is circulated in a state of being spaced
apart from the inner circumferential surface of the drum
40 during the rotation of the drum 40 such that the laundry
can be dispersed and rearranged in the drum 40.
[0103] The RPM maintaining step (S530) is configured
to rotate the drum at a constant RPM. In the RPM main-
taining step (S530), the laundry loaded in drum 40 may
be rotated to have approximately a centrifugal force of
1G. Although not shown in the drawings, ball balancing
may be formed.

[0104] Meanwhile, the accelerating step (S550) may
accelerate the drum 40 to a second spinning RPM and
then remove moisture from the laundry.

[0105] The third spinning step (S700) starts once the
second spinning step (S500) is complete. Similar to the
second spinning step (S500), the third spinning step
(8700) includes a RPM maintaining step (S710) and an
accelerating step (S730).

[0106] Meanwhile,the tubwashing method of the drum
washing machine 1 in accordance with the embodiment
may further include a course recognizing step for recog-
nizing at least one course selected from the washing
courses including a tub washing course. The course rec-
ognizing step may allow the user to select diverse wash-
ing courses so as to perform the washing.

[0107] The user is able to select to the tub washing
course, in other words, the tub washing step (A) to be
performed by default or option via the input unit 19 pro-
vided in the area where the controller 17 is provided.
[0108] Unless the user selects the tub washing course
independently, the tub washing step (A) may be per-
formed by default as mentioned above.

[0109] Once the user selects the tub washing course
via the input unit 19, in other words, selects to operate
the tub washing step (A) by default, the course recogniz-
ing step recognizes that the tub washing step is selected
and the first and second rotating steps (A1 and A2) of
the tub washing step (A) is controlled to start right before
the last rinsing one (S300) of the rinsing steps (S300) as
one example. The user’s selecting of the tub washing
step (A) by option means that the user expects a high
effect gained by the operation of the tub washing step
(A). It is preferred that the tub washing step (A) is per-
formed after contaminants are removed from the tub in-
side by performing at least one of the rinsing steps
(S300).

[0110] Asone alternative example, when the tub wash-
ing step (A) is performed by option, the tub washing step
(A) is performed independently, without performing any
other cycles. More specifically, only the tub washing step
(A) may be performed without the washing course con-
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figured of the wash cycle, the rinse cycle and the dry-
spin cycle.

[0111] Atubwashing method of the drum washing ma-
chine 1 in accordance with another embodiment will be
described in detail, referring to FIG. 5. FIG. 5 is a graph
illustrating a tub washing method in accordance with an-
other embodiment. Repeated description of the tub
washing method in accordance with this embodiment,
compared with the above-noted tub washing method, is
omitted.

[0112] Referring to FIG. 5, the tub washing method of
the drum washing machine 1 in accordance with this em-
bodiment includes a tub washing step (B) having a first
water supply step (B1) for supplying water while main-
taining an OFF-state of the drainage pump 71, a first
washing step (B2), a first braking step (B3), a second
water supply step (B4), a second washing step (B5) and
a second braking step (B6).

[0113] To maximize the washing capacity for the tub,
itis preferred that the tub 30 is washed by using the faster
water current enabled generated when the drum 40 is
rotated at a high rotation speed. However, the drum 40
is rotated at a high speed after supplying a lot of water
to the drum, the torque of the motor 50 might lack and
foams or countercurrent might occur. Accordingly, a fol-
lowing method is invented. According to the method, a
relatively small amount of wash water is supplied and the
drum 40 is then rotated at a high speed to circulate the
wash water along the inner circumferential surface of the
tub 30 fast. After that, wash water is re-supplied and the
drum 40 is rotated at a relatively low speed to circulate
the much amount of the wash water along the inner cir-
cumferential surface of the tub 30 at a relatively low
speed. In this instance, the wash water rotated at the
relatively low speed is cleaner than the wash water ro-
tated at the high speed, because it has the additional
water supply.

[0114] The contaminants accumulating in the tub 30
may be separated by the wash water circulated fast.
Hence, the much amount of the water circulated at the
relatively low speed but clean may dissolve the separated
contaminants to lower a contamination density of the
wash water. The wash water having the lowered contam-
ination density may notallow the separated contaminants
to be attached to the tub 30 again, only to maximize the
washing capacity.

[0115] To achieve the effect, the tub washing method
of the drum washing machine 1 performs two divided
water supply steps and two divided washing steps.
[0116] More specifically, the first water supply step
(B1) may supply a small amount of wash water to a preset
water level and rotate the drum 40 at a water supply RPM
which is the first RPM.

[0117] The first washing step (B2) starts once the first
water supply step (B1) is complete. In the first washing
step (B2), the drum 40 is rotated at a first washing RPM
which is a third RPM higher than the second RPM men-
tioned above. For example, the third RPM is 300rpm and
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the embodiment is not limited thereto. The third RPM
may be set as diverse RPMs according to surrounding
conditions. The first washing step (B2) rotates the small
amount of the wash water at the high speed such that a
strong shock may be applied to the area of the tub 30
having the accumulating contaminants when the wash
water is collided to the area. Accordingly, relatively many
contaminants can be separated from the tub 30 in the
first washing step (B2).

[0118] Hence, the accelerating step for accelerating
the rotation speed of the drum 40 from the first washing
RPM to the water supply RPM may start. In the acceler-
ating step, the drum 40 may not be stopped such that
the accelerating step may be performed fast. The accel-
erating step may not need to re-rotate the drum 40 from
the stopped state such that energy such as electricity
can be saved.

[0119] The second water supply step (B4) may supply
wash water to a preset water level and rotate the drum
40 at the water supply RPM which is the first RPM. The
rotation speed of the drum 40 in the second water supply
(B4) is equal to that of the drum 40 in the first water supply
step (B1). The preset water level of the second water
supply step (B4) may be set to be equal to the preset
water level mentioned in the above-noted embodiment.
Accordingly, the preset water level of the first water sup-
ply step (B1) has to be lower than the preset water level
of the above-noted embodiment.

[0120] The second washing step (B5) may start once
the second water supply step (B4) is complete. The drum
40 is rotated at a second washing RPM which is the sec-
ond RPM in the second washing step (B5). The wash
water in the second washing step (B5) may contain more
contaminants than the wash water in the second rotating
step (A2) in the above-noted embodiment.

[0121] A tubwashing method of the drum washing ma-
chine 1 in accordance with a further embodiment will be
described in detail. The tub washing method of the drum
washing machine 1 will be described, referring FIGS. 4
and 5 again.

[0122] Referring to FIGS. 4 and 5, a tub washing step
including a first spinning step (S200) and a braking step
(E) is shown. In this embodiment, the first spinning step
(S200) is referred to as the spinning step (S200) and the
first spinning RPM (RPM D1) is referred to as a spinning
RPM (RPM D1).

[0123] In the tub washing method, wash water is col-
lided with the drum 40 rotated at the spinning RPM (RPM
D1) which is much higher than the first RPM and the
second RPM mentioned above. In other words, the wash
water collided with the drum 40 rotated at the high speed
is dispersedfast to strike the inner circumferential surface
of the tub 30 such that the contaminants accumulating
on the inner circumferential surface of the tub 30 can be
separated. In this step, the wash water forms no circu-
lating currents.

[0124] For example, the spinning step (S200) rotates
the drum 40 at a high speed and the braking step (E)
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then applies a brake to the rotating drum. In this instance,
when wash water is supplied, the collision between the
wash water and the drum 40 may lower the rotation speed
of the drum 40 easily so as to save the energy used in
lowering the rotation speed of the drum 40.

[0125] In other words, the tub washing method in ac-
cordance with this embodiment may wash the tub 30 and
the like and apply a brake to the rotating drum at the
same time by using the kinetic energy of the drum 40
rotated at the high spinning RPM (RPM D1).

[0126] To achieve that, the tub washing method in ac-
cordance with this embodiment includes a spinning step
(S200) forrotating the drum 40 atthe spinning RPM (RPM
D1); a braking step (E) for applying a brake to the drum
40; a washing water supply step (A1); and a washing
step (A2).

[0127] The spinning step (S200) rotates the drum 40
at the high spinning RPM (RPM D1) and remove moisture
from the laundry held in the drum 40. In the spinning step
(S200), the brake may be applied to the drum at the mo-
ment when the rotation speed of the drum 40 reaches
the spinning RPM (RPM D1). Alternatively, the spinning
step (S200) may include a spinning RPM maintaining
step (S210) for maintaining the spinning RPM (RPM D1)
of the drum 40. The spinning step (S200) ends together
with the spinning RPM maintaining step (S210).

[0128] The braking step (E) applies a brake to the drum
40 by colliding wash water with the drum 40 rotated at
the high spinning RPM (RPM D1). At this time, it is not
limited that the start point of the braking step (E) is after
the spinning step (S200) is complete, which will be de-
scribed later.

[0129] Meanwhile, the braking step (E) has a section
in which the drum 40 rotated at the spinning RPM (RPM
D1) is applied a brake to drastically lower the spinning
RPM to the water supply RPM which is the first RPM. At
this time, it necessary to reduce the rotational force of
the drum 40 with a strong power so as to drastically lower
the rotation speed of the drum 40 such that quite much
energy may be required. When wash water is supplied
to the tub 30, the wash water is collided with the drum
40 rotated at a high speed and the rotation speed of the
drum is then lowered such that energy can be saved.
[0130] As the wash water is collided with the drum 40,
the drum 40 rotated at the high speed may be deceler-
ated. When the motor 50 provides the drum 40 with the
rotational force continuously as necessary rises, the
drum 40 may not be decelerated necessarily, which will
be described in detail later.

[0131] Meanwhile, the braking step (E) applies a brake
to the drum by the collision with the wash water and dis-
perses the wash water collided with the drum 40 toward
the inner circumferential surface of the tub 30 fast to wash
the inner circumferential surface of the tub 30 by striking
the wash water to the surface. At this time, the speed of
the wash water stroke to the inner circumferential surface
of the tub 30 is the highest when the drum 40 is rotated
at the spinning RPM (RPM D1) and becomes lower as
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the drum 40 is decelerated down to the first RPM.
[0132] In this instance, the braking step (E) supplies
the wash water to different points of the tub by using a
plurality of water supply means to strike different points
of the inner circumferential surface of the tub 30 and the
outer circumferential surface of the drum 40. For exam-
ple, the braking step (E) may supply the wash water via
the first drainage pipe 73 and the second drainage pipe
75 which are spaced a preset distance apart from each
other along a longitudinal direction of the tub as shown
in FIG. 1. The wash water supplied via the first drainage
pipe 73 may strike and wash the front area of the tub 30
after being collided with the front area of the drum 40.
The wash water supplied via the second drainage pipe
75 may strike and wash the rear area of the tub 30 after
being collided with the rear area of the drum 40.

[0133] The positions of the first and second drainage
pipes 73 and 75 are not limited to what is mentioned
above and they may be adjusted for the wash water to
strike the area in which contaminants intensively accu-
mulate in the inner circumferential surface of the tub 30
and the outer circumferential surface of the drum 40.
[0134] Meanwhile, when the contaminants accumu-
late for a long time period, in other words, the power-off
period lasts for a long time period, the accumulating con-
taminants are likely to harden in a state of being stuck
on the inner circumferential surface of the tub or the outer
circumferential surface of the drum 40. When the con-
troller 17 determines that the power-off period of the drum
washing machine 1 is longer than a reference value, the
braking step (E) may be controlled to start during the
spinning RPM maintaining step (S210) of the spinning
step (S200). During the spinning RPM maintaining step
(8210), the drum 40 s provided with an additional rotation
force by the motor 50 and rotated while maintaining the
spinning RPM (RPM D1).

[0135] More specifically, when the power-off period of
the drum washing machine 1 becomes long, the braking
step (E) is controlled to operate during the spinning RPM
maintaining step (S210). The highest speed at which the
wash water collided with the drum 40 strikes the inner
circumferential surface of the tub 30 is maintained for a
preset time period to remove the contaminants accumu-
lating in the tub 30 sufficiently. The braking step (E) may
adjust the overlapped duration time braking step (E) with
the spinning RPM maintaining step (S210).

[0136] Meanwhile, in the spinning step (S200), the
drainage pump 71 maintains the ON-state. In the braking
step (E), the drainage pump 71 maintains the OFF-state.
When the braking step (E) starts during the spinning RPM
maintaining step (S210), the drainage pump 71 maintains
the OFF state in the overlapped section with the spinning
RPM maintaining step (S210). Accordingly, the wash wa-
ter supplied in the braking step (E) remains in the tub 30
until the rinsing step (S300) is performed through the
wash water supply step (A1) and the washing step (A2).
[0137] The wash water supply step (A1) is equal to the
first rotating step (A1), except a different feature which
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will be described later. The different feature is that the
water level of the wash water is able to reach the preset
water level even though supplying the other amount of
the wash water except the amount of the wash water
remaining in the tub 30 in the wash water supply step
(A1) as the wash water supplied in the braking step (E)
remains in the tub 30. The washing step (A2) is equal to
the second rotating step (A2).

[0138] The tubwashing method in accordance with this
embodimentwhichincludes the spinning step (S200) and
the braking step (E) may include an additional wash water
supply step which may be performed after the washing
step (A2); and an additional washing step. In this in-
stance, the additional wash water supply step and the
additional washing step are equal to the second water
supply step B4) and the second washing step (B5), re-
spectively, and the detailed description thereofis omitted.
[0139] A tubwashing method of the drum washing ma-
chine 1 in accordance with a further embodiment will be
described in detail. The tub washing method of the drum
washing machine 1 will be described, referring FIGS. 6
and 7. FIGS. 6 and 7 illustrate a graph showing a tub
washing method in accordance with a further embodi-
ment.

[0140] Referring to FIG. 6, the tub washing method of
the drum washing machine 1 in accordance with the em-
bodiment includes a tub washing step (C and D) config-
ured of afirst rotating step (C1 and D1); a second rotating
step ((C2 and D2) and a wash water drainage step (C3
and D3). Together with that, one step (S551) for main-
taining the second spinning RPM (RPM D2) and s braking
step (E’) may be performed before the first rotating step
(C1). The second spinning RPM maintaining step (S551)
for maintaining the a second spinning RPM may be per-
formed with the same principle with the above-noted
spinning RPM maintaining step (S210) and the braking
step (E’) may be performed with the same principle with
the above-noted braking step (E), and detailed descrip-
tion thereof is omitted accordingly,

[0141] Inthefirstrotating step (C1and D1), areference
eccentricity value used in sensing the eccentricity value
of the drum 40 may be different according to the step
performed after the wash water draining step. The step
performed right before the first rotating step (C1 and D1)
may not be the spinning step. This embodiment is distin-
guished from the above-noted embodiments, which will
be described in detail later.

[0142] The second rotating step (C2 and D2) includes
the wash water draining step (C3 and D3), which is dis-
tinguished from the above-noted embodiments. The
wash water draining step (C3 and D3) discharges the
wash water supplied in the first rotating step (C1 and D1)
while the drainage pump 71 is maintaining the ON-state.
Such the wash water draining step (C3 and D3) starts
during the second rotating step (C2 and D2) and ends
together with the second rotating step (C2 and D2). The
embodiments are not limited thereto and the wash water
draining step may be overlapped with the next step, which
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will be described in detail later.

[0143] Thetubwashing methodin accordance with this
embodiment may include the third spinning step (S700)
which starts once the wash water draining step (C3) is
complete as one example. The third spinning step (S700)
rotates the drum 40 at a very high speed and it may be
corresponding to the main-spinning of the dry-spin cycle
which rotates the drum 40 at the highest speed, not lim-
ited thereto.

[0144] In this instance, the third spinning step (S700)
may have no auxiliary eccentricity value sensing or ball
balancing step. Only in the first rotating step (C1), the
eccentricity value of the drum 40 may be sensed. At this
time, the sensed eccentricity value has to be a reference
eccentricity value or less which can allow the perform-
ance of the third spinning step (S700) for rotating the
drum at a much higher RPM than the second RPM of the
second rotating step (C2) through the second rotating
step (C2). Accordingly, the reference eccentricity value
of this embodiment is much smaller than a reference ec-
centricity value which can allow the performance of the
second rotating step (C2) mentioned above. However,
that is only one example, not excluding that the eccen-
tricity value is sensed in the second rotating step (C2).
The operation performed in case the eccentricity values
measured in the first rotating step (C1) and the second
rotating step (C2), respectively, are over the reference
eccentricity value may be equal to the operation per-
formed in case the eccentricity values measured in the
first rotating step (A1) and the second rotating step (A2),
respectively, are the reference eccentricity value or more,
except that the dry-spin cycle is performed.

[0145] The wash water draining step (C3) may end to-
gether with the second rotating step (C2) to drain the
wash water already used before the third spinning step
(S700) starts as mentioned above. However, not limited
thereto, the wash water draining step (C3) may end be-
fore the second rotating step (C2).

[0146] As another example of the tub washing method
in accordance with this embodiment, the second spinning
step (S500) and the third spinning step (S700) may be
performed sequentially after the wash water draining step
(D3) ends. The second spinning step (S500) rotates the
drum 40 at a lower RPM than the highest RPM of the
third spinning step (S700). The second spinning step
(s500) may be corresponding to an intermediate spinning
of the rinse cycle or a pre-spinning step of the dry-spin
cycle, not limited thereto.

[0147] The first rotating step (D1) senses the eccen-
tricity value of the drum 400. When the sensed eccen-
tricity value is a reference eccentricity value or less, the
second rotating step (D2) starts. At this time, the refer-
ence eccentricity value may be set only to perform the
second rotating step (D2). In this instance, to perform the
second spinning step (S500) for rotating the drum at the
second spinning RPM (RPM D2) higher than the second
RPM, the wash water draining step (D3) may adjust the
wash water held in the tub 30 and improve the charac-
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teristics of the vibration generated during the second
spinning step (S500).

[0148] However, the embodiments are not limited
thereto and the reference eccentricity value may be set
to perform the second spinning step (S500) through the
second rotating step (D2). At this time, the reference ec-
centricity value may be set smaller than the reference
eccentricity value set to perform the second rotating step
(D2).

[0149] The second rotating step (D2) may start once
the first rotating step (D1) is complete and maintain the
OFF-state of the drainage pump 71.

[0150] Meanwhile, it is described that the eccentricity
value is sensed only in the first rotating step (D1), not
limited thereto. The eccentricity may be sensed even in
the second rotating step (C2). The operation performed
in case the eccentricity values sensed in the first rotating
step (D1) and the second rotating step (D2), respectively,
are over the reference eccentricity value may be the
same with the operation performed in case the eccen-
tricity values are the reference eccentricity value or more,
except that the spinning step (S700) is performed.
[0151] The wash water draining step (D3) may start
while the second rotating step (D2) is being operated and
maintain the ON-state of the drainage pump 71. When
the reference eccentricity value of the first rotating step
(D1) is set to perform the second rotating step (D2), the
drum might vibrate during the second spinning step
(S500) for rotating the drum at the second spinning RPM
(RPM D2) higher than the second RPM. Especially, in a
section of the second spinning step in which the drum is
accelerated to the second spinning RPM (RPM D2), the
vibration of the drum matches the natural frequency of
the drum washing machine and a normal vibration fre-
quency mode may be generated in which the vibration
of the washing machine increases toward infinity. In this
instance, the drum 40 is employed as vibration generat-
ing source and the tub 30 as vibration transmitting media
to receive and transmit the vibration of the drum 40 to
the cabinet 10. Accordingly, the drum washing machine
1 is likely to vibrate severely and severe noise could be
generated during the washing process.

[0152] In this instance, when wash water remains in
the tub transmitting the vibration of the drum 40 to the
cabinet 10, the vibration transmitting media is changed
from the tub 30 to both the tub and the wash water such
that the weight of the vibration transmitting media may
be increased. Accordingly, the vibration transmitting me-
diais vibrating, while the altitude or vibrationis decreased
and the noise generated by the vibration may be solved.
[0153] More specifically, the amount of the drained
wash water during the wash water draining step (D3) may
be adjusted to lower the wash water level in the tub 30
to the lower end of the drum or lower, while a preset
amount of the wash water is controlled to remain in the
tub 30. During the second spinning step (S500), espe-
cially, the accelerating step of the second spinning step
(S500), the tub 30 maintains the wash water holding state
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so as to improve the vibration characteristic. The amount
of the wash waterremainingin the tub 30 may be adjusted
torelieve the normal vibration frequency mode in the sec-
ond spinning step (S500) as much as possible.

[0154] An end point of the wash water draining step
(D3) may be adjusted together with the amount of the
drained wash water. In otherwords, the wash water drain-
ing step (D3) may be controlled to remain no wash water
in the tub at the end point. The wash water draining step
(D3) may end at the same time when the second spinning
step (S500) ends, so as for the wash water to remain in
the tub 30 during the accelerating step of the second
spinning step (S500). Only when the noise generated by
the vibration can be solved in a specific section having
the severe vibration of the drum 40, the end point of the
wash water draining step (D3) may be set as various
points, not limited thereto.

[0155] The third spinning step (S700) may start after
the second spinning step (S500) and include a ball bal-
ancing step and an accelerating step. Accordingly, the
reference eccentricity value in the first rotating step (D1)
is not necessarily set to perform the third spinning step
(S700).

[0156] As the present features may be embodied in
several forms without departing from the characteristics
thereof, it should also be understood that the above-de-
scribed embodiments are not limited by any of the details
of the foregoing description, unless otherwise specified,
but rather should be considered broadly within its scope
as defined in the appended claims, and therefore all
changes and modifications that fall within the metes and
bounds of the claims, or equivalents of such metes and
bounds, are therefore intended to be embraced by the
appended claims.

Claims

1. A method for controlling a washing machine com-
prising a wash cycle and a rinse cycle, the control
method comprising:

a first water supply step for supplying wash wa-
ter to a tub while a drum is rotated at a water
supply RPM; and

a first washing step which starts after the first
water supply step is complete, the first washing
step for accelerating the rotating drum from the
water supply RPM to a first washing RPM for
the wash water to from a circulating water cur-
rent falling from an upper area of both ends of
the tub while circulated along an inner circum-
ferential surface of the tub by the rotational force
of the drum.

2. The method for controlling the washing machine of
claim 1, further comprising:
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a spinning step which is performed during the
wash cycle and the spinning step for removing
moisture from the laundry loaded in the drum by
accelerating the drum,

wherein the first water supply step continuously
rotates the drum, which is decelerated to the wa-
ter supply RPM, at the water supply RPM when
the spinning step ends.

The method for controlling the washing machine of
claim 1, wherein the water supply RPM is the mini-
mum RPM configured to prevent the laundry rotated
along the rotating drum from becoming separated
from an inner circumferential surface of the drum by
a centrifugal force.

The method for controlling the washing machine of
claim 1, wherein the water supply step supplies the
wash water to the tub to a preset water level and
switches off a drainage pump.

The method for controlling the washing machine of
claim 1, wherein the preset water level of the first
water supply step is a water level at which a user is
able to check the supplied wash water during the
first washing step outside.

The method for controlling the washing machine of
claim 1, wherein the preset water level of the first
water supply step is the height or more from a lower
end of the tub to a lower end of the drum.

The method for controlling the washing machine of
claim 1, wherein the drainage pump is switched off
in the first washing step.

The method controlling the washing machine of
claim 1, wherein the eccentricity value of the drum
is sensed in at least one of the first water supply step
and the first washing step.

The method for controlling the washing machine of
claim 8, wherein when the sensed eccentricity value
is over areference eccentricity value, the wash water
remaining in the drum is drained and the first water
supply step then re-starts.

The control method of the washing machine of claim
8, wherein when the sensed eccentricity value is over
a reference eccentricity value, the rinse cycle starts
in a state where the drainage pump is switched off
to keep the wash water remaining in the tub.

The method for controlling the washing machine of
claim 1, further comprising:

a second water supply step which is performed
once the first washing step is complete, the sec-



12.

13.

14.

15.

16.

17.

25

ond water supply step for allowing additional wa-
ter supply to the tub while the drum is rotated at
the water supply RPM; and

a second washing step which is performed once
the second water supply step is complete, the
second washing step for accelerating and rotat-
ing the drum at a second washing RPM higher
than the water supply RPM and lower than the
first washing RPM for the wash water of which
the amount is increased by the additional water
supply to form the circulating water current.

The method for controlling the washing machine of
claim 11, wherein the second water supply step con-
tinuously rotates the drum, which is decelerated to
the water supply RPM when the first washing step
ends, at the water supply RPM.

The method for controlling the washing machine of
claim 1, further comprising:

a spinning step which is performed during the
wash cycle, the spinning step for removing mois-
ture from the laundry loaded in the drum by ac-
celerating the drum to a spinning RPM; and

a braking step which is performed after the spin-
ning step, the braking step for applying a preset
brake to the rotating drum by colliding the sup-
plied wash water with the rotating drum and sup-
plying the wash water toward an outer circum-
ferential surface of the drum for the wash water
collided with the drum to strike and wash at least
one point of the tub inner circumferential sur-
face.

The method for controlling the washing machine of
claim 13, wherein the spinning step supplies wash
water toward the outer circumferential surface of the
rotating drum.

The method for controlling the washing machine of
claim 14, wherein the spinning step comprises,

a spinning RPM maintaining step for rotating the
drum while maintaining the spinning RPM, and

the spinning RPM maintaining step supplies wash
water toward the outer circumferential surface of the
rotating drum.

The method for controlling the washing machine of
claim 13, wherein the braking step switches off the
drainage pump.

The method for controlling the washing machine of
claim 13, wherein in the braking step, the wash water
is supplied via a plurality of wash water supply units
provided to strike a plurality of points of the tub inner
circumferential surface.
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19.

20.
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The method for controlling the washing machine of
claim 17, wherein the plurality of the wash water sup-
ply units are spaced a preset distance apart from
each other along a longitudinal direction of the tub.

The method for controlling the washing machine of
claim 13, wherein the first water supply step is per-
formed after the braking step and continuously ro-
tates the drum, which is decelerated to the water
supply RPM in the braking step, at the water supply
RPM.

The method for controlling the washing machine of
claim 19, further comprising:

a tub washing course for circulating the wash
water along the inner circumferential surface of
the tub; and

a course recognizing step for recognizing at
least one of the courses including the tub wash-
ing course,

wherein when one of the courses is recognized,
the first water supply step and the first washing
step start right before the last step of the rinse
cycle, and

when only the tub washing course is recognized,
only the first water supply step and the first wash-
ing step start.
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