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(57)  Disclosed are a washing machine and a method
of controlling the same. The washing machine includes
a drum (30); a washing device (52) to spray water to
perform washing of an outer surface of the drum (30);
and a control unit controlling the washing of the outer
surface of the drum such that the washing of the outer
surface of the drum is performed during a washing or
rinsing cycle. The washing machine does not need to be
disassembled to wash the drum and tub and thus is easily
washed and has the ribs extended in a same direction
of an extension direction of the flange shaft to increase
the strength of the flange shaft and thus forms channels
of water flowing on the flange shaft and reduces the re-
maining of contaminants on the flange shaft in the wash-
ing or rinsing cycle to enhance the washability of the
flange shaft.

Washing machine and method of washing drum

FIG. 1
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Description
BACKGROUND
[0001]

1. Field

The present invention relates to a washing machine
and a method of controlling the same, and more par-
ticularly to a washing machine, which increases the
washability of a drum when the drum is washed out,
and a method of controlling the washing machine.

2. Description of the Related Art

In general, drum washing machines are apparatuses
that wash laundry put into a drum installed in a hor-
izontal direction by rotating the drum such that the
laundry in the drum is dropped. A drum washing ma-
chine includes a main body, a tub installed in the
main body, a drum rotatably installed in the tub, a
motor to drive the drum, an opening formed through
the front surface of the main body such that laundry
can be put into the drum therethrough, and a door
to open and close the opening.

[0002] The above drum washing machine rotates the
drum according to a control signal outputted from a con-
trol unit, after laundry and a detergent have been put into
the drum, to automatically carry out a washing cycle, a
rinsing cycle, and a dehydrating cycle for a designated
time, thus washing the laundry.

[0003] Inthewashingandrinsingcyclesof suchadrum
washing machine, contaminants come from the laundry,
residues of the detergent and fabric rinse, and their mix-
ture remain on the inner and outer walls of the drum and
the inner wall of the tub and contaminate the drum and
the tub. The contamination of the drum and the tub caus-
es re-contamination of laundry, which will be put into the
drum later, thus lowering the reliability of the washing
machine in terms of sanitation. Further, bacteria being
parasitic on the contaminants due to the contamination
of the drum and the tub generate a bad smell in the wash-
ing machine.

[0004] Thereby, the drum washing machine employs
a method, in which a tank (i.e., the drum and the tub)
washing detergent is put into the drum to periodically
perform a tank washing cycle, or a method in which a
contamination level of the drum and the tub is detected
and thus a tank washing cycle is performed when the
detected contamination level is more than a designated
level, that removes various contaminants remaining on
the inner and outer walls of the drum and the inner wall
of the tub, thus preventing the re-contamination of the
drum and the tub.

[0005] However, since the contaminants are separat-
ed from the tub and the drum only when the submerged
state of the drum in water must be maintained for a long
time, the tank washing cycle requires a large amount of
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water and a long time.

[0006] Although the tank washing cycle is performed,
water cannot sufficiently reach the circumference of a
flange shaft connected between the rear surface of the
drum and a motor from the viewpoint of the position and
structure of the flange shaft, and thus itis difficult to wash
off contaminants, such as residue of the detergent and
strands of the laundry, and mold from the flange shaft.
[0007] Therefore, the contamination level of the rear
surface of the drum is continuously increased, and the
increased contamination of the rear surface of the drum
provides an environment in which microorganisms can
propagate, and causes a bad smell due to the contami-
nation and secondary contamination due to the washing
of laundry.

SUMMARY

[0008] Therefore, one aspect is to provide a washing
machine, which prevents the generation of a microorgan-
ism propagating environment due to the contamination
of a drum, the generation of a bad smell due to the con-
tamination, and the generation of secondary contamina-
tion due to the washing of laundry, and a method of con-
trolling the washing machine.

[0009] Another aspect is to provide a washing ma-
chine, which washes a tub and a drum using water used
in a washing or rinsing cycle, and washes the tub and
the drum simultaneously with the washing, rinsing, or de-
hydrating cycle, and thus reduces the amount of water,
power, and time required to wash the tub and the drum,
and a method of controlling the washing machine.
[0010] Additional aspects and/or advantages will be
set forth in part in the description which follows and, in
part, will be apparent from the description, or may be
learned by practice of the invention.

[0011] The foregoing and/or other aspects are
achieved by providing a washing machine, including a
drum configured to receive articles to be washed; a wash-
ing device configured to spray water to perform the wash-
ing of an outer surface of the drum; and a control unit
controlling the washing of the outer surface of the drum
such that the washing of the outer surface of the drum is
performed during a washing or rinsing cycle.

[0012] The washing machine may further include a tub
provided at an outside of the drum, and the washing de-
vice may be connected to the tub and may spray the
water to a rear surface of the drum.

[0013] The washing device may include a nozzle to
adjust a spraying direction of the water; and the nozzle
may face a center of the rear surface of the drum.
[0014] The washing machine may further include a cir-
culation device to circulate water in the tub, and the wash-
ing device may be connected to the circulation device
and spray a portion of the circulated water.

[0015] The control unit may control the washing of the
drum such that the washing of the drum is performed
during a dehydrating cycle.
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[0016] The washing machine may furtherinclude awa-
ter level sensing unit sensing a level of water in the tub,
and the control unit may perform a draining cycle until
the level of water in the tub is sensed to have reached a
designated level and stop the draining cycle and perform
the dehydrating cycle when the level of water in the tub
is sensed to have reached the designated level.

[0017] The washing machine may furtherinclude a wa-
ter supply device to supply water, and the control unit
may control the water supply device such that a desig-
nated level of water is supplied to the tub after a draining
cycle has been completed.

[0018] The washing machine may furtherinclude awa-
ter supply device to supply water, and the washing device
may be connected to the water supply device and spray
the supplied water.

[0019] The washing machine may further include a
flange shaft connected to a rear surface of the drum; and
a plurality of ribs protruded from the flange shaft and con-
tinuously extended from a center of the flange shaft in a
radial direction of the drum to form channels on the flange
shaft.

[0020] The washing machine may further include a tub
receiving water; the drum installed in the tub; and the
washing device installed between the tub and the drum
to perform washing of the drum.

[0021] The foregoing and/or other aspects are
achieved by providing a method of controlling a washing
machine having a tub to contain water and a drum pro-
vided in the tub, including performing a washing or rinsing
cycle by circulating the water in the tub; and performing
washing of an outer surface of the drum using a portion
ofthe circulated water during the washing or rinsing cycle.
[0022] The washing of the drum may be performed by
spraying the portion of the circulated water to a rear sur-
face of the drum.

[0023] The method may further include performing a
draining cycle to drain the water in the tub; and performing
a dehydrating cycle when the level of the water in the tub
is sensed to have reached a designated level, the wash-
ing of the drum being performed during the dehydrating
cycle.

[0024] The method may further include draining the
water in the tub; additionally supplying water to the tub
when the draining has been completed; and performing
a dehydrating cycle when the level of the water in the tub
is sensed to have reached a designated level, the wash-
ing of the drum being performed during the dehydrating
cycle.

[0025] The method may further include performing
washing of an outer surface of the drum during the wash-
ing, rinsing, or dehydrating cycle, the washing of the drum
being performed by washing the outer surface of the drum
with water supplied from the water supply device using
a washing device connected to the water supply device.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and/or other aspects and advantages
will become apparent and more readily appreciated from
the following description of the embodiments, taken in
conjunction with the accompanying drawings in which:

FIG. 1 is a schematic view of a drum washing ma-
chine in accordance with a first embodiment;

FIGS. 2A and 2B are detailed views of respective
examples of a drum of a drum washing machine in
accordance with the present embodiments;

FIG. 3 is a schematic view of a drum washing ma-
chine in accordance with a second embodiment;
FIG. 4 is a block diagram of a control system of the
drum washing machine in accordance with the first
embodiment;

FIG. 5 is a block diagram of a control system of the
drum washing machine in accordance with the sec-
ond embodiment;

FIG. 6 is a flow chart illustrating a method of control-
ling the drum washing machine in accordance with
the first embodiment; and

FIG. 7 is a flow chart illustrating a method of control-
ling the drum washing machine in accordance with
the second embodiment.

DETAILED DESCRIPTION OF EMBODIMENTS

[0027] Reference will now be made in detail to the em-
bodiments, examples of which are illustrated in the ac-
companying drawings, where like reference numerals re-
fer to like elements throughout. The embodiments are
described below to explain the present invention by re-
ferring to the annexed drawings.

[0028] FIG. 1 is a schematic view of a drum washing
machine in accordance with a first embodiment. As
shown in FIG. 1, the drum washing machine in this em-
bodiment includes a main body 10, a door 11, a tub 20,
a motor 21, a drum 30, a channel pipe 41, a circulation
pump 42, a circulation pipe 43, a circulation valve 44, a
first washing pipe 61, a first nozzle 62, a first washing
valve 63, a drain pipe 45, a water supply pipe 51, and a
water supply valve 52.

[0029] The main body 10 forms an external appear-
ance of the drum washing machine, and is provided with
an opening through which laundry can be putinto or taken
out of the drum washing machine. The door 11 to open
and close the opening is installed at a portion of the main
body 10 provided with the opening, and a diaphragm 12
totightly close agap between the door 11 and the opening
is installed on the inner circumferential surface of the
opening.

[0030] The tub 20 is fixedly installed in the main body
10 and receives water supplied from a water supply de-
vice. The drum 30, having a shape corresponding to a
shape of the tub 20, is installed in the tub 20, and the
motor 21 to rotate the drum 30 in the clockwise or coun-
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terclockwise direction is installed at an outside of the tub
20. A hole (not shown) is formed through a rear surface
of the tub 20, and the first nozzle 62 of a washing device
is inserted into the hole such that water sprayed through
the first nozzle 62 can reach the rear surface of the drum
30.

[0031] The drum 30 is rotatably installed in the tub 20.
One end of the drum 30 is opened, and the opened end
of the drum 30 is located toward the opening of the main
body 10. Here, when the door 11 installed at the opening
of the main body 10 is opened, laundry is put into the
drum 30 through the opened end of the drum 30. Now,
the drum 30 will be described in detail with reference to
FIGS. 2A and 2B.

[0032] As shown in FIG. 2A, a plurality of holes 31 is
formed through the circumferential surface of the drum
30, and washing water (i.e., water) flows into the drum
30 through the plurality of holes 31. A flange shaft 32 and
a rotary shaft 33 are provided on the rear surface of the
drum 30. One end of the rotary shaft 33 is connected to
the center of the flange shaft 32, and the other end of the
rotary shaft 33 is extended to the outside of the tub 20
and connected to the motor 21 at the outside of the tub 20.
[0033] Theflange shaft 32includes a plurality of blades
(i.e., radial blades) extended from the center of the flange
shaft 32, to which the rotary shaft 33 is connected, in a
radial direction of the drum 30. The respective tips of the
blades are fixed to the drum 30 through fixtures, such as
bolts, for example, but is not limited thereto and may be
any type of fixing device that fixes the blades to the drum.
[0034] Therefore, when the rotary shaft 33 is rotated
by the rotation of the motor 21, the flange shaft 32 con-
nected to the rotary shaft 33 is rotated, and then the drum
30 connected to the flange shaft 32 is rotated, thus wash-
ing, rinsing, and dehydrating the laundry in the drum 30.
[0035] Alternately, as shown in FIG. 2B, a plurality of
holes 31 is formed through the circumferential surface of
the drum 30, and washing water (i.e., water) flows into
the drum 30 through the plurality of holes 31. A flange
shaft 32 and a rotary shaft 33 are provided on the rear
surface of the drum 30. One end of the rotary shaft 33 is
connected to the center of the flange shaft 32, and the
other end of the rotary shaft 33 is extended to the outside
of the tub 20 and connected to the motor 21 at the outside
of the tub 20.

[0036] Here, the flange shaft 32 serves to uniformly
disperse the rotary force of the rotary shaft 33, and in-
cludes a plurality of radial blades 32a, 32b, and 32c ex-
tended from the center of the flange shaft 32, to which
the rotary shaft 33 is connected, in a radial direction of
the drum 30. The respective tips of the radial blades 32a,
32b, and 32c are fixed to the drum 30 through fixtures,
such as bolts, for example. Therefore, when the rotary
shaft 33 is rotated by the rotation of the motor 21, the
flange shaft 32 connected to the rotary shaft 33 is rotated,
and then the drum 30 connected to the flange shaft 32
is rotated, thus washing, rinsing, and dehydrating the
laundry in the drum 30.
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[0037] Ribs 34, which increase the strength of the
flange shaft 32, are respectively provided on the radial
blades 32a, 32b, and 32c. A plurality of the ribs 34 may
be formed on each of the radial blades 32a, 32b, and 32c.
[0038] The ribs 34 are protruded from inner surfaces
of the respective radial blades 32a, 32b, and 32c, and
are extended from the center of the flange shaft 32 in the
radial direction of the drum 30, which is the same as the
extension direction of the respective blades 32a, 32b,
and 32c. Channels 35 are formed on the flange shaft 32
by the ribs 34, and water flowing in the flange shaft 32 in
the washing and rinsing cycles flows along the channels
35 formed by the ribs 34.

[0039] The ribs 34 formed in the same direction as the
respective blades 32a, 32b, and 32c of the flange shaft
32 increase the strength of the flange shaft 32 and form
the channels 35 in which water flows in the flange shaft
32 to reduce the remaining contaminants on the flange
shaft 32 and to easily remove the contaminants remain-
ing on the flange shaft 32 to enhance the washability of
the flange shaft 32. Here, the water flowing in the flange
shaft 32 is water sprayed onto the rear surface of the
drum 30 through a washing device 60 (shown in FIG. 4).
[0040] Further, the contaminants remaining on the
flange shaft 32 are minimized, thus preventing the gen-
eration of a bad smell due to bacteria and mold. Moreo-
ver, the washing of the rear surface of the drum 30 is
easily performed under the condition that the washing
machine is not disassembled, and thus the washing ma-
chine maintains sanitary conditions.

[0041] A circulation device 40 (shown in FIG. 4) sup-
plies the water in the tub 20 to the outside of the tub 20,
and then re-supplies the water to the insides of the tub
20 and the drum 30. That is, the circulation device 40
circulates water to the insides of the tub 20 and the drum
30, and thus allows the laundry to be uniformly soaked
and be washed and rinsed with a small amount of water.
[0042] More specifically, as shown in FIG. 4, the cir-
culationdevice 40 includes a circulation pump 42 to pump
water discharged through the channel pipe 41 formed
under the tub 20, the circulation pipe 43 to inhale the
water discharged downwardly from the tub 20 and dis-
charge the inhaled water again to supply the water to the
insides of the tub 20 and the drum 30, and the circulation
valve 44 to shut out the water supplied to the circulation
pipe 43. The circulation pump 42 serves to perform a
pumping action such that the water supplied to the inside
of the circulation pump 42 is discharged again to the out-
side of the circulation pump 42, and the water discharged
from the circulation pump 42 is raised along the circula-
tion pipe 43 and is supplied again to the side surface of
the tub 20.

[0043] Here, the circulation pump 42 may simultane-
ously serve as a drain pump to drain the water after the
washing or rinsing cycle has been completed. That is, in
case that the circulation pump 42 simultaneously serves
as adrain pump, the circulation pump 42 pumps the water
contained in the tub 20, and then opens a drain valve 46
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connected to the circulation pump 42, thus discharging
the pumped water to the outside of the main body 10
through the drain pipe 45. On the other hand, in case that
the circulation pump 42 does not serve as a drain pump,
a separate drain pump, which drains water after the
washing or rinsing cycle has been completed, is further
provided.

[0044] The circulation device 40 operates the circula-
tion pump 42 during the washing or rinsing cycle such
that the pumped water can be sprayed to the rear surface
of the drum 30 and the flange shaft 32 through the first
washing pipe 61, and thus removes contaminants re-
maining on the rear surface of the drum 30 and the flange
shaft 32 during the washing or rinsing cycle.

[0045] Further, the circulation device 40 pumps the wa-
terin the tub 20 simultaneously with the dehydrating cycle
such that the pumped water can be supplied to the first
washing pipe 61, and thus removes residue of the deter-
gent, mold, and foreign substances remaining on the rear
surface of the drum 30 and the flange shaft 32 through
the first nozzle 62 installed on the rear surface of the
drum 30.

[0046] A watersupply device 50 (shownin FIG. 4) sup-
plies water to the insides of the tub 20 and the drum 30,
and includes the water supply pipe 51 and the water sup-
ply valve 52. The water supply valve 52 of the water sup-
ply device 50 is connected to an external water pipe (not
shown), and is opened in the washing and rinsing cycles
to supply water to the insides of the tub 20 and the drum
30. The water supply pipe 51 of the water supply device
50 is connected to a detergent box 53, and allows deter-
gent to be supplied to the inside of the drum 30 through
the detergent box 53 when the water is supplied to the
drum 30 through the water supply pipe 51.

[0047] Further, the water supply device 50 supplies
water to a designated level in the tub 20 after the draining
cycle has been completed, and the supplied water is
sprayed to the rear surface of the tub 20 through the first
washing pipe 61 according to the operation of the circu-
lation pump 42.

[0048] The washing device 60 is installed in the hole
formed through the rear surface of the tub 20, and sprays
water to the rear surface of the drum 30, thus removing
the residue of the detergent, the mold, and the foreign
substances remaining on the rear surface of the drum 30.
[0049] The washing device 60 includes the first wash-
ing pipe 61 provided with one end connected to the cir-
culation pump 42 and the other end facing the rear sur-
face of the tub 20, the first nozzle 62 provided with one
end connected to the other end of the first washing pipe
61 and the other end of the first nozzle 62 inserted into
the rear surface of the tub 20 to spray water toward the
flange shaft 32, and the first washing valve 63 provided
in the first washing pipe 61 to shut out the water supplied
to the first nozzle 62.

[0050] Thefirstnozzle 62 may be installed at a position
that does not interfere with a rotating body including the
motor 21 on the rear surface of the tub 20, and the spray
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angle or spray hole of the first nozzle 62 is set such that
the first nozzle 62 can spray water to a wide region from
an outermost portion of the flange shaft 32 to the center
of the rotary shaft 33.

[0051] Here, atleast one washing device 60, including
the first washing pipe 61, the first nozzle 62, and the first
washing valve 63 is provided.

[0052] If two washing devices 60 are provided, it is
possible to install the two washing devices 60 at upper
and lower regions of the tub 20 adjacent to the rear sur-
face of the drum 30, instead of the rear surface of the tub
20.

[0053] Further, if at least two washing devices 60 are
provided, it is possible to spray water to the rear surface
of the tub 20 under the condition that the rotation of the
drum 30 is stopped.

[0054] FIG. 3 is a schematic view of a drum washing
machine in accordance with a second embodiment. The
drum washing machine of the second embodiment differs
from the drum washing machine of the first embodiment,
as shown in FIG. 1, in that the drum washing machine of
the second embodiment includes a washing device 60
connected to the water supply pipe 51 of the water supply
device 50, instead of the washing device 60 connected
tothecirculation pump 42, and thus a detailed description
of other elements 10, 20, and 30 of the drum washing
machine of the second embodiment, which are the same
as those of the drum washing machine of the first em-
bodiment, will be omitted.

[0055] The circulation device 40 operates the circula-
tion pump 42 and opens the circulation valve 44 when
the washing orrinsing cycle is performed, thus circulating
the water in the tub 20 through the circulation pipe 43.
[0056] The water supply device 50 supplies water to
the inside of the tub 20 in the washing or rinsing cycle
and allows the supplied water to be sprayed to the rear
surface of the drum 30 and the flange shaft 32 through
a second washing pipe 64 connected to the water supply
pipe 51 during the washing or rinsing cycle, thus remov-
ing foreign substances remaining on the rear surface of
the drum 30 and the flange shaft 32.

[0057] The water supply device 50 supplies water to
the water supply pipe 51 and opens a second washing
valve 66 connected to the water supply pipe 51 simulta-
neously with the dehydrating cycle such that the supplied
water is sprayed to the rear surface of the drum 30 and
the flange shaft 32 through the second washing pipe 64,
thus removing mold, residue of the detergent, foreign
substances remaining on the rear surface of the drum 30
and the flange shaft 32, etc.

[0058] The washing device 60 includes the second
washing pipe 64 provided with one end connected to the
water supply pipe 51 of the water supply device 50 and
the other end facing the rear surface of the tub 20, a
second nozzle 65 provided with one end connected to
the other end of the second washing pipe 64 and the
other end inserted into the hole formed through the rear
surface of the tub 20, and the second washing valve 66
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to shut out the water supplied from the second washing
pipe 64 to the second nozzle 65.

[0059] Alternatively, the second washing pipe 64 may
be connected directly to the water supply valve 52 without
using the second washing valve 66 such that the water
supplied to the second washing pipe 64 and the second
nozzle 65 can be shut out by the operation of the water
supply valve 52.

[0060] The second washing pipe 64 and the second
nozzle 65 are installed such that they cannot interfere
with a rotating body including the motor 21 on the rear
surface of the tub 20, and the spray angle or the spray
hole of the second nozzle 65 is set such that the second
nozzle 65 can spray water to a wide region from the out-
ermost portion of the flange shaft 32 to the center of the
rotary shaft 33.

[0061] FIG. 4is a block diagram of a control system of
the drum washing machine in accordance with the first
embodiment. The control system includes the circulation
device 40, the water supply device 50, the washing de-
vice 60, a control unit 70, and a water level sensing unit
80. Now, the control system will be described with refer-
ence to FIG. 1.

[0062] The circulation device 40 operates the circula-
tion pump 42 and opens the circulation valve 44 during
the washing orrinsing cycle, and thus circulates the water
pumped by the circulation pump 42 to the inside of the
tub 20 through the circulation pipe 43. Further, the circu-
lation device 40 operates the circulation pump 42 when
the drum 30is rotated, and thus sprays the water pumped
by the circulation pump 42 to the rear surface of the tub
20 through the first washing pipe 61.

[0063] The circulation device 40 pumps the water in
the tub 20 simultaneously with the dehydrating cycle,
supplies the pumped water to the first washing pipe 61,
and sprays the water through the first nozzle 62 installed
on the rear surface of the tub 20.

[0064] Here, the water sprayed to the rear surface of
the tub 20 during the dehydrating cycle is remaining water
during the dehydrating cycle or additionally supplied wa-
ter after the dehydrating cycle.

[0065] The water supply device 50 supplies water, to
be used to wash and rinse laundry in the washing and
rinsing cycles, to the tub 20.

[0066] The water supply device 50 supplies a desig-
nated level of water, to be used to wash the rear surface
of the drum 30 after the dehydrating cycle has been com-
pleted, to the tub 20.

[0067] The washing device 60 sprays the water
pumped by the circulation pump 42 to the rear surface
of the drum 30 and the flange shaft 32 according to the
opening of the first washing valve 63, and thus removes
residue of the detergent, mold, and foreign substances
remaining on the rear surface of the drum 30 and the
flange shaft 32.

[0068] The control unit 70 controls the operation of the
water supply device 50 in the washing or rinsing cycle,
and thus allows water to be used in the washing or rinsing
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cycle to be supplied to the inside of the tub 20.

[0069] The control unit 70 controls the operations of
the circulation pump 42 and the circulation valve 44 dur-
ing the washing or rinsing cycle to circulate the water in
the tub 20 through the circulation pipe 43, and controls
the operations of the circulation pump 42 and the first
washing valve 63 when the drum 30 is rotated during the
washing orrinsing cycle to spray water to the rear surface
of the drum 30 through the first washing pipe 61.
[0070] The control unit 70 controls the operations of
the circulation pump 42 and the first washing valve 63
during the dehydrating cycle to pump the water stored in
the tub 20 and spray the pumped water to the rear surface
of the tub 20 through the first washing pipe 61.

[0071] The control unit 70 controls the drain valve 46
after the washing or rinsing cycle has been completed to
drain the water used in the washing or rinsing cycle.
[0072] The control unit 70 controls the water level
sensing unit 80 to sense the level of the water in the tub
20.

[0073] That is, the control unit 70 controls the water
level sensing unit 80 to sense the level of the remaining
water in the tub 20 during the draining cycle or to sense
the level of water additionally supplied to the tub 20 after
the draining cycle has been completed.

[0074] The control unit 70 receives the level of the re-
maining water during the draining cycle or the level of
water supplied from the water supply device 50 from the
water level sensing unit 80, and compares the received
level of the water in the tub 20 with a predetermined level.
[0075] Whenitis determined that the level of the water
inthe tub 20 reaches the predetermined level, the control
unit 70 performs the dehydrating cycle. The water level
sensing unit 80 senses the level of the water in the tub
20 in the dehydrating cycle, and then transmits the
sensed level of the water to the control unit 70.

[0076] FIG. 5 is ablock diagram of a control system of
the drum washing machine in accordance with the sec-
ond embodiment. The control system includes the circu-
lation device 40, the water supply device 50, the washing
device 60, and a control unit 70. Now, the control system
will be described with reference to FIG. 3.

[0077] The circulation device 40 operates the circula-
tion pump 42 and opens the circulation valve 44 during
the washing orrinsing cycle, and thus circulates the water
in the tub 20 through the circulation pipe 43.

[0078] The water supply device 50 supplies water to
the inside of the tub 20 in the washing or rinsing cycle,
and supplies water to the second washing pipe 64 con-
nected to the water supply pipe 51 during the washing
or rinsing cycle.

[0079] The water supply device 50 supplies water to
the second washing pipe 64 connected to the water sup-
ply pipe 51 simultaneously with the dehydrating cycle,
and thus sprays the water to the rear surface of the drum
30 and the flange shaft 32.

[0080] The control unit 70 controls the operations of
the circulation pump 42 and the circulation valve 44 of
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the circulation device 40 during the respective washing
or rinsing cycle, and thus circulates the water in the tub
20 through the circulation pipe 43.

[0081] The control unit 70 controls the operation of the
second washing valve 66 connected to the water supply
pipe 51 when the drum 30 is rotated during the respective
washing or rinsing cycle, and thus sprays water to the
rear surface of the drum 30 through the second washing
pipe 64.

[0082] The control unit 70 controls the operation of the
second washing valve 66 connected to the water supply
pipe 51 during the dehydrating cycle, and thus sprays
the water supplied from the water supply pipe 51 to the
rear surface of the drum 30 through the second washing
pipe 64.

[0083] The control unit 70 controls the operation of the
drain valve 46 after the washing or rinsing cycle, and thus
drains the water used in the washing or rinsing cycle.
[0084] FIG. 6 is a flow chart illustrating a method of
controlling the drum washing machine in accordance with
the first embodiment. The method will be described with
reference to FIGS. 1, 2A, 2B, and 4.

[0085] Inthewashingorrinsing cycle, water is supplied
to the inside of the tub 20 through the water supply pipe
51 of the water supply device 50, and the washing or
rinsing cycle is started using the supplied water.

[0086] During the washing or rinsing cycle, the circu-
lation pump 42 is operated to pump the water in the tub
20, and the circulation valve 44 is opened to supply the
pumped water again to the inside of the tub 20 through
the channel pipe 41 and the circulation pipe 43. Then,
the circulation pump 42 is stopped, and the circulation
valve 44 is closed.

[0087] Thereafter,the drum 30is rotated and the wash-
ing or rinsing cycle of laundry in the drum 30 is performed
using the water circulated by the circulation pump 42 (op-
eration 101).

[0088] At this time, the circulation pump 42 and the
first washing valve 63 are operated to supply the water
in the tub 20 pumped by the circulation pump 42 to the
nozzle 62 installed on the rear surface of the tub 20
through the channel pipe 41 and the first washing pipe
61, thus washing the rear surface of the drum 30 while
soaking residue of the detergent and foreign substances
remaining on the rear surface of the drum 30 (operation
102).

[0089] The operation of the circulation pump 42 to re-
move the foreign substances, etc. on the rear surface of
the drum 30 may be periodically carried out after the op-
eration of the circulation pump 42 to wash or rinse the
laundry has been carried out at least one time.

[0090] For example, the operation of the circulation
pump 42 to wash or rinse the laundry is repeated three
times, and then the operation of the circulation pump 42
toremove the foreign substances, etc. on the rear surface
of the drum 30 is carried out one time.

[0091] Further, the washing of the rear surface of the
drum 30 may be performed for each of the washing cycle
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and plural rinsing cycles or for at least one cycle of the
washing cycle, pluralrinsing cycles, or dehydrating cycle,
or be periodically performed according to the number of
used times of the washing machine by a user.

[0092] Through the above process, the laundry in the
drum 30 is washed or rinsed and the rear surface of the
drum 30 is washed while the washing or rinsing of the
laundry is performed, and thus residue of the detergent,
mold, contaminants remaining on the rear surface of the
drum 30 and the flange shaft 32 can be immediately re-
moved.

[0093] Thereafter, when the washing or rinsing cycle
has been completed, the draining cycle is performed (op-
eration 103). When the draining cycle has been complet-
ed, the dehydrating cycle to dehydrate the laundry is per-
formed and simultaneously, the circulation pump 42 is
operated to pump the water in the tub 20 and the pumped
water is supplied to the first washing pipe 61 and the first
nozzle 62 to wash the rear surface of the drum 30 and
the flange shaft 32 (operation 107).

[0094] Here, since the circulation pump 42 is operated
under the condition that water remains in the tub 20, a
designated level of water remains in the tub 20 during
the draining cycle and then the draining cycle is stopped,
or water is additionally supplied to the tub 20 after the
draining cycle has been completed.

[0095] More specifically, the water level sensor 80
senses the level of the water in the tub 20 from this point
oftime when the draining cycle is started, and the draining
cycle is stopped when the sensed level reaches a pre-
determined level.

[0096] Alternately, when the draining cycle has been
completed, water is supplied from the water supply de-
vice 50 to the tub 20 (operation 104). Then, the level of
the supplied water is sensed and is compared with the
predetermined level (operation 105). When the sensed
water reaches the predetermined level, the supply of wa-
ter is stopped (operation 106). If the sensed water does
not reach the predetermined level, water is continuously
supplied until the water level is sensed to reach the des-
ignated level.

[0097] Then,thewateris sprayedtothe drum 30, which
is rotated at a dehydration speed. Since collision power
generated when the rotary power of the drum 30 and the
jet force of the water collide with each other is larger than
that in the washing or rinsing cycle, it is possible to more
effectively remove the contaminants on the rear surface
of the drum 30.

[0098] Further, if warm water rather than cold water is
used, the effect of removing the contaminants on the rear
surface of the drum 30 is more maximized.

[0099] FIG. 7 is a flow chart illustrating a method of
controlling the drum washing machine in accordance with
the second embodiment. The method will be described
with reference to FIGS. 2A, 2B, 3, and 5.

[0100] Inthewashingorrinsing cycle, wateris supplied
to the inside of the tub 20 through the water supply pipe
51 of the water supply device 50, and the washing or
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rinsing cycle is started using the supplied water.

[0101] During the washing or rinsing cycle, the circu-
lation pump 42 is operated to pump the water in the tub
20, and the circulation valve 44 is opened to supply the
pumped water again to the inside of the tub 20 through
the channel pipe 41 and the circulation pipe 43. Then,
the circulation pump 42 is stopped, and the circulation
valve 44 is closed.

[0102] Thereafter,the drum 30is rotated and the wash-
ing or rinsing cycle of laundry in the drum 30 is performed
using the water circulated by the circulation pump 42 (op-
eration 201).

[0103] At this time, the second washing valve 66 con-
nected to the water supply pipe 51 is operated to spray
the water to the rear surface of the drum 30 through the
second washing pipe 64 and the second nozzle 65, thus
washing the rear surface of the drum 30 while soaking
residue of the detergent and foreign substances remain-
ing on the rear surface of the drum 30 (operation 202).
[0104] The washing operation to remove the foreign
substances, etc. on the rear surface of the drum 30 may
be periodically carried out after the operation of the cir-
culation pump 42 to wash or rinse the laundry has been
carried out at least one time.

[0105] For example, the operation of the circulation
pump 42 to wash or rinse the laundry is repeated three
times, and then the washing operation to remove the for-
eign substances, etc. on the rear surface of the drum 30
is carried out one time.

[0106] Further, the washing of the rear surface of the
drum 30 may be performed for each of the washing cycle
and plural rinsing cycles or for at least one cycle of the
washing cycle, plural rinsing cycles, or dehydrating cycle,
or be periodically performed according to the number of
used times of the washing machine by a user.

[0107] Through the above process, the laundry in the
drum 30 is washed or rinsed and the rear surface of the
drum 30 is washed while the washing or rinsing of the
laundry is performed, and thus residue of the detergent,
mold, contaminants remaining on the rear surface of the
drum 30 and the flange shaft 32 can be immediately re-
moved.

[0108] Thereafter, when the washing or rinsing cycle
has been completed, the draining cycle is performed (op-
eration 203). When the draining cycle has been complet-
ed, the dehydrating cycle to dehydrate the laundry is per-
formed and simultaneously, the second washing valve
66 connected to the water supply pipe 51 is operated to
spray water to the rear surface of the drum 30 through
the second washing pipe 64 and the second nozzle 65,
thus washing the rear surface of the drum 30 and the
flange shaft 32 (operation 204).

[0109] Here, water is sprayed to the drum 30, which is
rotated at a dehydration speed. Since collision power
generated when the rotary power of the drum 30 and the
jet force of the water collide with each other is larger than
that in the washing or rinsing cycle, it is possible to more
effectively remove the contaminants on the rear surface
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of the drum 30.

[0110] Further, if warm water rather than cold water is
used, the effect of removing the contaminants on the rear
surface of the drum 30 is more maximized.

[0111] As apparent from the above description, in ac-
cordance with one aspect, the washing machine does
not need to be disassembled to wash the drum and tub
and thus is easily washed, and the washing method per-
forms the washing of the drum for each of washing, rins-
ing, and dehydrating cycles and thus maintains sanitary
conditions without leaving residue of the detergent and
foreign substances. Thereby, contamination of the in-
sides of the drum and tub is minimized.

[0112] Further, since water used to perform the wash-
ing or rinsing cycle is also used to wash the drum, the
tub and the supply of additional water is not required, and
thus the consumption of water is reduced. Moreover,
since the rear surface of the drum is washed simultane-
ously with the washing, rinsing, or dehydrating cycle, the
consumption of time and power required to wash the tub
and drum is reduced.

[0113] Inaccordance with another aspect, the ribs are
formed on the flange shaft, which thus increases the
strength of the flange shaft. The ribs are extended in the
same direction of the extension direction of the flange
shaft, and thus form channels of water flowing on the
flange shaft in the washing or rinsing cycle and reduce
the remaining of contaminants on the flange shaft. Fur-
ther, the contaminants remaining on the flange shaft are
easily removed and thus the washability of the flange
shaft is enhanced.

[0114] Moreover, the washing machine minimizes the
contaminants remaining on the flange shaft, and thus
prevents the generation of abad smell caused by bacteria
and mold and maintains sanitary conditions.

[0115] Although embodiments have been shown and
described, it would be appreciated by those skilled in the
art that changes may be made in these embodiments
without departing from the principles and spirit of the in-
vention, the scope of which is defined in the claims and
their equivalents.

Claims
1. A washing machine, comprising:

a drum configured to receive articles to be
washed;

a washing device configured to spray water to
perform washing of an outer surface of the drum;
and

a control unit controlling the washing of the outer
surface of the drum such that the washing of the
outer surface of the drum is performed during a
washing or rinsing cycle of the washing ma-
chine.
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The washing machine according to claim 1, further
comprising a tub provided at an outside of the drum,
the washing device being connected to the tub and
spraying the water to a rear surface of the drum.

The washing machine according to claim 2, wherein:

the washing device includes a nozzle to adjust
a spraying direction of the water; and

the nozzle faces a center of the rear surface of
the drum.

The washing machine according to claim 2, further
comprising a circulation device to circulate water in
the tub, the washing device being connected to the
circulation device and spraying a portion of the cir-
culated water.

The washing machine according to claim 4, wherein
the control unit controls the washing of the drum such
that the washing of the drum is performed during a
dehydrating cycle.

The washing machine according to claim 5, further
comprising a water level sensing unit sensing a level
of water in the tub, the control unit performing a drain-
ing cycle until the level of water in the tub is sensed
to have reached a designated level, and stopping
the draining cycle and performing the dehydrating
cycle when the level of water in the tub is sensed to
have reached the designated level.

The washing machine according to claim 5, further
comprising a water supply device to supply water,
the control unit controlling the water supply device
such that a designated level of water is supplied to
the tub after a draining cycle has been completed.

The washing machine according to claim 2, further
comprising a water supply device to supply water,
the washing device being connected to the water
supply device and spraying the supplied water.

A washing machine a ccording to claim 1, further
comprising aflange shaft connected to arear surface
of the drum; and a plurality of ribs protruded from the
flange shaft and continuously extended from a center
of the flange shaft in a radial direction of the drum to
form channels on the flange shaft.

A washing machine according to claim 1, further
comprising a tub receiving water, the drum installed
in the tub and the washing device installed between
the tub and the drum to perform washing of the drum.

A method of controlling a washing machine having
a tub to contain water and a drum provided in the
tub, comprising:
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performing a washing or rinsing cycle by circu-
lating the water in the tub; and

performing washing of an outer surface of the
drum using a portion of the circulated water dur-
ing the washing or rinsing cycle.

The method according to claim 11, wherein the
washing of the drum is performed by spraying the
portion of the circulated water to a rear surface of
the drum.

The method according to claim 11, further compris-
ing:

performing a draining cycle to drain the water in
the tub; and

performing a dehydrating cycle when the level
of the water in the tub is sensed to have reached
a designated level, the washing of the drum be-
ing performed during the dehydrating cycle.

The method according to claim 11, further compris-
ing:

draining the water in the tub;

additionally supplying water to the tub when the
draining has been completed; and

performing a dehydrating cycle when the level
of the water in the tub is sensed to have reached
a designated level, the washing of the drum be-
ing performed during the dehydrating cycle.

The method according to claim 11, further compris-
ing:

performing washing of an outer surface of the
drum during the washing, rinsing, or dehydrating
cycle, the washing of the outer surface of the
drum being performed by washing the drum with
water supplied from a water supply device using
a washing device connected to the water supply
device.
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FIG. 1
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FIG. ZA
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FIG. 2B
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FIG. 3
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FIG. 4
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FIG. 5
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FIG. 6
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