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Description
BACKGROUND OF THE INVENTION
1. Field of the Invention

[0001] The presentinvention relates to a washing ma-
chine and a method for controlling the same. More par-
ticularly, to a washing machine, which maximally reduces
noise generated from a washing process and a method
for controlling the same.

2. Description of the Related Art

[0002] Generally, a conventional washing machine is
an apparatus for washing laundry using force generated
by lifting and dropping the laundry placed in a cylindrical
rotary drum when the rotary drum is rotated. A dehydrat-
ing operation which is carried out after all washing and
rinsing operations (i.e., an interim dehydrating operation
after washing and rinsing operations, or a final dehydrat-
ing operation after a final rinsing operation), is performed
at a predetermined high rpm (approximately 800rpm),
thereby generating undesirable noise due to driving of a
motor or vibration of the rotary drum.

[0003] In order to solve the above problem, Korean
Patent Laid-open Publication No. 1999-0055473 disclos-
es a method for reducing noise of a washing machine by
minimizing vibration generated in a dehydrating opera-
tion.

[0004] In the method disclosed in the above Patent, a
first rpm of a motor is set according to a partial disposition
state of laundry in an initial stage of a dehydrating oper-
ation, the motor is rotated when the set first rpm is de-
creased or increased within a designated range, the vi-
bration degrees of the motor rotated thereby are meas-
ured, and the dehydrating operation is performed at an
rpom corresponding to the lowermost value among the
measured vibration degrees, thereby reducing noise.
This method cannot eliminate noise generated in an in-
terim dehydrating operation performed after all washing
andrinsing operations, but can minimize noise generated
only in a final dehydrating operation performed after the
completion of the washing and rinsing operations, thus
causing a difficulty in satisfying a low-noise requirement
desired by a user. For example, when the user wants to
operate the washing machine during the night.

SUMMARY OF THE INVENTION

[0005] Accordingly, it is an aspect of the invention to
provide a washing machine in which a dehydrating op-
eration after all washing and rinsing operations is per-
formed in a low-noise state (i.e., a calm washing state)
of less than a designated rpm to maximally reduce noise,
and a method for controlling the same.

[0006] Additional aspects and/or advantages of the in-
vention will be set forth in part in the description which
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follows and, in part, will be apparent from the description,
or may be learned by practice of the invention.

[0007] The foregoing and/or other aspects of the
present invention are achieved by providing a washing
machine in which time and speed of a dehydrating oper-
ation after all washing and rinsing operations are control-
led, so that the dehydrating operation is performed at
less than a designated rpm to achieve calm washing and
to have the same effects as a standard washing course,
and a method for controlling the same.

[0008] It is another aspect of the present invention to
provide a washing machine, in which a dehydration hold-
ing time and a rinsing number are controlled so that the
dehydrating operation is performed at less than a desig-
nated rpm to compensate for rinsing capacity, and a
method for controlling the same.

[0009] It is another aspect of the present invention to
provide a washing machine in which washing water is
not discharged to an outside and a rinsing state is main-
tained in a final rinsing operation to prevent generation
of noise due to a final dehydrating operation and to pre-
vent wrinkling of laundry, and a method for controlling
the same.

[0010] It is another aspect of the present invention to
provide a method for controlling a washing machine, the
method including determining whether a calm washing
course is selected, and performing low-noise calm wash-
ing by controlling a dehydrating operation performed after
washing and rinsing operations so that the dehydrating
operation is performed at less than a designated speed,
when it is determined that the calm washing course is
selected.

[0011] The performing of the low-noise calm washing
includes controlling atime and a speed of the dehydrating
operation performed after the washing and rinsing oper-
ations.

[0012] The performing of the low-noise calm washing
includes controlling a time of the dehydrating operation
performed after the rinsing operation and a rinsing
number in the rinsing operation.
[0013] The designated speed
100rpm.

[0014] The method further includes preventing wash-
ing water from being discharged to the outside in a final
rinsing operation and maintaining a final rinsing state,
when it is determined that the calm washing course is
selected.

[0015] Itis another aspect of the present invention to
provide a method for controlling a washing machine in
which a dehydrating operation after operations for wash-
ing laundry is performed at less than a designated speed
for a designated time, to perform calm washing in a low-
noise state.

[0016] The operations for washing laundry include
washing and rinsing operations, and the designated
speed is approximately 100rpm.

[0017] When the rinsing operation is a final rinsing op-
eration, a final rinsing state may be maintained without

is approximately
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performing a final dehydrating operation.

[0018] It is another aspect of the present invention to
provide a washing machine having a motor and a drain
device, the washing machine including a signal input unit
to select a calm washing course, and a control unit to
control the motor in the calm washing course so that a
dehydrating operation after washing and rinsing opera-
tions is performed at less than a designated speed.
[0019] The control unit controls a time and a speed of
the dehydrating operation after the washing and rinsing
operations.

[0020] The control unit controls a time of the dehydrat-
ing operation after the rinsing operation and a rinsing
number in the rinsing operation are controlled.

[0021] The control unit prevents washing water from
being discharged to the outside in a final rinsing opera-
tion, and maintain a final rinsing state.

[0022] It is another aspect of the present invention to
provide a washing machine including a signal input unit
to select a calm washing course, and a control unit to
control the motor in the calm washing course so that a
dehydrating operation after operations for washing laun-
dry is performed at less than a designated speed for a
designated time.

[0023] The operations for washing laundry includes
washing and rinsing operations, and, when the rinsing
operationis afinal rinsing operation, the control unit main-
tains a final rinsing state without performing a final dehy-
drating operation.

BRIEF DESCRIPTION OF THE DRAWINGS

[0024] These and/or other aspects and advantages of
the invention will become apparent and more readily ap-
preciated from the following description of the embodi-
ments, taken in conjunction with the accompanying draw-
ings of which:

FIG. 1 is a sectional view of a washing machine in
accordance with an embodiment of the present in-
vention;

FIG. 2 is a schematic view illustrating a controlling
system of the washing machine in accordance with
an embodiment of the present invention; and

FIG. 3 is a flow chart illustrating a method for con-
trolling a washing machine in accordance with an
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EM-
BODIMENTS

[0025] Reference willnow be made in detail to the em-
bodiments of the present invention, examples of which
are illustrated in the accompanying drawings, wherein
like reference numerals refer to like elements throughout.
The embodiments are described below to explain the
present invention by referring to the figures.

[0026] FIG. 1is asectional view of a washing machine
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in accordance with an embodiment of the present inven-
tion.

[0027] AsshowninFIG. 1, the washing machine of the
present invention comprises a tub 11 having a cylindrical
shape installed in a main body 10 to contain washing
water, and a rotary drum 12 rotatably installed in the tub
11.

[0028] The tub 11 is slantingly installed at an angle of
a designated degree of o with an installation plane of the
washing machine such that a front surface portion 11a
thereof having an opening 11b is located at a position
higher than that of a rear surface portion 11c thereof. In
the same manner as the tub 11, the rotary drum 12 is
slantingly installed in the tub 11 such that a front surface
portion 12a thereof having an opening 12b is located at
a position higher than that of a rear surface portion 12c
thereof.

[0029] That is, a rotary central line of the rotary drum
12 meets the installation plane of the washing machine
at an angle of a designated degree of a such that the
front surface portion 12a having the opening 12b faces
upward. A rotary shaft 13 connected with a center of the
rear surface portion 12c of the rotary drum 12 is rotatably
supported by the center of the rear surface portion 11c
of the tub 11, thereby allowing the rotary drum 12 to be
rotatable in the tub 11.

[0030] A plurality of through holes 12d are formed
through a circumferential surface of the rotary drum 12,
and a plurality of lifters 14 to lift and drop the laundry
when the rotary drum 12 is rotated are installed on an
inner surface of the rotary drum 12.

[0031] A motor 15 serving as a driving device for ro-
tating the rotary shaft 13 connected with the rotary drum
12 to perform washing, rinsing and dehydrating opera-
tions is installed on an outer surface of the rear surface
portion 11c of the tub 11, and a washing heater 16 to
heat washing water supplied to an inside of the tub 11 is
installed in a lower portion of the tub 11.

[0032] The motor 15 comprises a stator 15a fixed to
the rear surface portion 11 ¢ of the tub 11, a rotor 15b
rotatably installed around the stator 15a, and a rotating
plate 15¢ to connect the rotor 15b to the rotary shaft 13.
[0033] An opening 17b is formed through a front sur-
face of the main body 10 at a position corresponding to
the opening 12b of the rotary drum 12 and the opening
11b of the tub 11 so that laundry is taken into and out of
the rotary drum 12 through the opening 17b, and a door
17 to open and close the opening 17b is installed at the
opening 17b.

[0034] A detergent supply device 18 to supply deter-
gent and a water supply device 20 to supply washing
water are installed above the tub 11, and a drain device
19 comprising a drain pipe 19a, a drain valve 19b, and
a drain pump 19c to discharge water in the tub 11 is
installed below the tub 11.

[0035] An inside of the detergent supply device 18 is
divided into multiple chambers, and the detergent supply
device 18 isinstalled in the front surface of the main body
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10 so that a user easily puts the detergent and a fabric
softener into the corresponding chambers.

[0036] The water supply device 20 comprises cold and
warm water supply pipes 21 and 22 to respectively supply
cold and warm water, and water supply valves 23 and
24 installed in the cold and warm water supply pipes 21
and 22 to control the supply of the water through the cold
and warm water supply pipes 21 and 22.

[0037] The cold and warm water supply pipes 21 and
22 are connected with the detergent supply device 18 so
that water supplied from the outside is supplied towards
the detergent supply device 18. A separate water supply
pipe 25 is installed between the detergent supply device
18 and the tub 11 so that the water having passed through
the detergent supply device 18 is supplied to the tub 11,
and a water supply nozzle 26 is installed at an outlet of
the water supply pipe 25. Thereby, the water supplied to
the tub 11 passes through the detergent supply device
18 to solve the detergent in the detergent supply device
18, and the water containing the detergent is supplied to
the tub 11.

[0038] FIG.2is aschematic view illustrating a control-
ling system of the washing machine in accordance with
an embodiment of the present invention. The washing
machine further comprises a signal input unit 100, a tem-
perature sensing unit 110, a water level sensing unit 120,
a control unit 130, a driving unit 140, and a speed sensing
unit 150.

[0039] The signal input unit 100 serves to input oper-
ating data, such as a washing course, a washing tem-
perature, a dehydrating rpm, and whether a rinsing op-
eration is added, which are selected by a user according
to materials of the laundry, to the controller 130. The sig-
nalinput unit 100 allows the user to select a calm washing
course (i.e., a low speed course) for controlling the rpm
of an interim dehydrating operation, performed after
washing and rinsing operations, so that the interim de-
hydrating operation is performed in a low-noise state.
[0040] The temperature sensing unit 110 senses the
temperature of the washing water supplied to the tub 11,
and the water level sensing unit 102 senses the level of
the washing water supplied to the tub 11.

[0041] The control unit 130 is a microcomputer for con-
trolling the washing machine according to the operating
data inputted from the signal input unit 100. When the
calm washing course is selected, the control unit 130
controls the operation of the motor 15 so that a dehydrat-
ing operation after all washing and rinsing operations
(i.e., the interim dehydrating operation after the washing
and rinsing operations) is performed at less than a des-
ignated rpm.

[0042] The controlunit 130 controls the time and speed
of the dehydrating operation after all washing and rinsing
operations so thatthe dehydrating operation is performed
at less than a designated rpm, thus allowing the calm
washing course to have the same effects as a standard
washing course. In the rinsing operation, the control unit
130 controls a dehydration holding time and a rinsing
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time so that the dehydrating operation is performed at a
designated rpm, thereby compensating for rinsing ef-
fects.

[0043] The control unit 130 controls an operation of
the drain device 19 so that the washing water is not dis-
charged to the outside of the washing machine in a final
rinsing operation and the rinsing state is maintained.
[0044] The driving unit 140 drives the motor 15, the
washing heater 16, the drain valve 19b, the drain pump
19c, and the water supply valves 23 and 24 according to
a driving control signal of the control unit 130, and the
speed sensing unit 150 senses the rotational speed of
the motor 15 and inputs the sensed rotational speed to
the control unit 130.

[0045] Hereinafter, the function and effects of the
above washing machine and a process for controlling the
washing machine will be described.

[0046] FIG. 3 is a flow chart illustrating a method for
controlling the washing machine of the presentinvention
so as to achieve calm washing. In the method of the
present invention, a calm washing operation may be set
as default such that an interim dehydrating operation per-
formed after all washing and rinsing operations is per-
formed in a low-noise state, or as an alternative, may be
performed only when a user presses a separate option
key.

[0047] When a user puts laundry into the rotary drum
12, selects operating data, such as a washing course, a
washing temperature, a dehydrating rpm, and whether a
rinsing operation is added, according to materials of the
laundry, and then selects the calm washing course, the
operating data, which are selected by the user, are in-
putted to the control unit 130 through the signal input unit
100 in operation 100.

[0048] From operation 100, the process moves to op-
eration 110 where the control unit 130 performs washing
and rinsing operations according to the operating data
inputted from the signal input unit 100. First, the control
unit 130 determined whether the washing machine is
turned on.

[0049] Whenitis determined thatthe washing machine
is turned on in operation 110, the process moves to op-
eration 120 where the control unit 130 switches the water
supply valves 23 and 24 on so that washing water is
supplied to the detergent supply device 18 through the
water supply pipes 21 and 22, and the washing water
supplied to the detergent supply device 18 is supplied to
the tub 11 through the water supply pipe 25.

[0050] When the washing water is supplied to the tub
11, the control unit 130 drives the motor 15 at a prede-
termined rpm and a predetermined operation rate (on/off
rate), thereby rotating the rotary drum 12. Thereby, the
washing water and the detergent are well mixed with the
laundry, and the washing operation for washing the laun-
dry by falling force of the laundry is performed in operation
130.

[0051] After the washing operation performed in oper-
ation 130, the process moves to operation 140 where the
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interim dehydrating operation is performed at less than
a designated rpm (approximately 100rpm) such that the
user cannot feel the revolution of the motor 15. The rpm
in the interim dehydrating operation in the calm washing
course is lower than the rpm (approximately 600 rpm) in
the interim dehydrating operation in the standard wash-
ing course. Thereby, it is possible to maximally reduce
noise generated in the interim dehydrating operation after
the washing operation, thus providing calm environment.
[0052] From operation 140, the process moves to op-
eration 150 where the control unit 130 determines wheth-
er a designated holding time (T) (i.e., a time to remove
the minimum amount of water from the laundry by con-
trolling the rpm so that the interim dehydrating operation
is performed in a low-noise state, approximately three
minutes) of the interim dehydrating operation, which is
performed atless than the designated rpm after the wash-
ing operation, has elapsed. That is, the interim dehydrat-
ing operation is performed at less than a designated rpm
during the dehydration holding time (T).

[0053] Since the rpm (approximately 100rpm) in the
interim dehydrating operation in the calm washing course
is considerably lower than the rpm (approximately
600rpm) in the interim dehydrating operation in the stand-
ard washing course, the dehydration holding time (T) of
the interim dehydrating operation in the calm washing
course must be elongated so as to obtain the same ca-
pacity as that in the standard washing course. Accord-
ingly, the dehydrating holding time (T) (approximately, 3
minutes) is maintained.

[0054] Whenitis determined thatthe dehydration hold-
ing time (T) has elapsed the designated time in operation
150, the process moves to operation 160 where the con-
trol unit 130 controls the water supply valves 23 and 24
to perform the rinsing operation, thereby allowing rinsing
water to be supplied to the tub 11.

[0055] When the rinsing water is supplied to the tub
11, the control unit 130 drives the motor 15 at a prede-
termined rpm and a predetermined operation rate (on/off
rate), thereby performing the rinsing operation in opera-
tion 170.

[0056] After the rinsing operation is performed in op-
eration 170, the process moves to operation 180 where
the control unit 130 determines whether an adjusted rins-
ing number (i.e., the number of times a rinsing operation
is to be performed) is completed. The rinsing number in
the calm washing course is automatically adjusted so
that the rinsing number is obtained by adding one to the
rinsing number in the standard washing course, which is
based upon the amount of the laundry and the operating
data selected by the user.

[0057] Since the rpm (approximately 100rpm) in the
interim dehydrating operation after the rinsing operation
in the calm washing course is considerable lower than
the rpm (approximately 800rpm) in the interim dehydrat-
ing operation after the, rinsing operation in the standard
washing course, the rinsing number of the calm washing
course must be larger than that of the standard washing
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course so as to obtain the same capacity as that in the
standard washing course. Of course, in the same manner
as the interim dehydrating operation after the washing
operation, the dehydration holding time (T) of the interim
dehydrating operation after the rinsing operation is elon-
gated.

[0058] When itis determined that the adjusted rinsing
number is not completed in operation 180, the process
moves to operation 190, where the interim dehydrating
operation is performed at less than a designated rpm
(approximately 100rpm) such that the user cannot feel
the revolution of the motor 15. The rpm in the interim
dehydrating operation in the calm washing course is low-
er than the rpm (approximately 800 rpm) in the interim
dehydrating operation in the standard washing course.
Thereby, it is possible to maximally reduce noise gener-
ated in the interim dehydrating operation after the wash-
ing operation, thus providing calm environment.

[0059] From operation 190, the process moves to op-
eration 200, where the control unit 130 determines
whether a designated holding time (T) (a time to remove
the minimum amount of water from the laundry by con-
trolling the rpm so that the interim dehydrating operation
is performed in a low-noise state, approximately 3 min-
utes, in the same manner as the interim dehydrating op-
eration after the washing operation) of the interim dehy-
drating operation, which is performed at less than the
designated rpm after the rinsing operation, has elapsed.
That is, the interim dehydrating operation at less than a
designated rpm is performed during the dehydration
holding time (T).

[0060] On the other hand, when it is determined that
the adjusted rinsing number is completed in operation
180, the process moves to operation 210, where the con-
trol unit 130 stops operation of all loads including the
drain device 19 so that the washing water is not dis-
charged to the outside of the washing machine and the
rinsing state is maintained without operating a final de-
hydrating operation.

[0061] The above process allows the laundry to be
dried without wrinkle after the washing operation is com-
pleted and predetermined amount of time has passed.
[0062] As apparent from the above description, the
present invention provides a washing machine, in which
a dehydrating operation performed after all washing and
rinsing operations is controlled so that the dehydrating
operation is performed in a low-noise state at less than
a designated rpm to achieve calm washing, and in which
time and speed of the dehydrating operation performed
after all washing and rinsing operations are controlled so
that the dehydrating operation is performed at less than
a designated rpm to have the same effects as a standard
washing course, and a method for controlling the same.
[0063] Further, the washing machine controls a hold-
ing time of an interim dehydrating operation and a rinsing
number so that the dehydrating operation is performed
at less than a designated rpm to compensate for rinsing
capacity, and does not discharge washing water to the
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outside and maintains a rinsing state in a final rinsing
operation to prevent generation of noise due to a final
dehydrating operation and to dry the laundry without wrin-
kling.

[0064] Although a few embodiments of the present in-
vention have been shown and described, it would be ap-
preciated by those skilled in the art that changes may be
made in these embodiments without departing from the
principles and spirit of the invention, the scope of which
is defined in the claims and their equivalents.

Claims

1. A method for controlling a washing machine com-
prising:

determining whether a calm washing course is
selected; and

performing low-noise calm washing by control-
ling a dehydrating operation performed after
washing and rinsing operations so that the de-
hydrating operation is performed at less than a
designated speed, when it is determined that
the calm washing course is selected.

2. The method as set forth in claim 1, wherein, the per-
forming of the low-noise calm washing comprises
controlling a time and a speed of the dehydrating
operation performed after the washing and rinsing
operations.

3. The method as set forth in claim 1, wherein, the per-
forming of the low-noise calm washing comprises
controlling a time of the dehydrating operation per-
formed after the rinsing operation and a rinsing
number in the rinsing operation.

4. The method as set forth in claim 1, wherein the des-
ignated speed is approximately 100rpm.

5. Themethod as setforthin claim 1, further comprising
preventing washing water from being discharged to
anoutsideinafinalrinsing operation and maintaining
a final rinsing state, when it is determined that the
calm washing course is selected.

6. Amethod for controlling a washing machine, in which
adehydrating operation after operations for washing
laundry is performed at less than a designated speed
for a designated time, to perform calm washing in a
low-noise state.

7. The method as set forth in claim 6, wherein the op-
erations for washing laundry comprise washing and

rinsing operations.

8. The method as set forth in claim 6, wherein the des-

10

15

20

25

30

35

40

45

50

55

10.

11.

12.

13.

14.

15.

16.

17.

ignated speed is approximately 100rpm.

The method as set forth in claim 7, wherein when
the rinsing operation is a final rinsing operation, a
final rinsing state is maintained without performing
a final dehydrating operation.

A washing machine having a motor and a drain de-
vice, comprising:

a signal input unit to select a calm washing
course; and

a control unit to control the motor in the calm
washing course so that a dehydrating operation
after washing and rinsing operations is per-
formed at less than a designated speed.

The washing machine as set forth in claim 10, where-
in the control unit controls a time and a speed of the
dehydrating operation after the washing and rinsing
operations.

The washing machine as set forth in claim 10, where-
in the control unit controls a time of the dehydrating
operation after the rinsing operation and a rinsing
number in the rinsing operation.

The washing machine as set forth in claim 10, where-
in the designated speed is approximately 100rpm.

The washing machine as set forth in claim 10, where-
in the control unit prevents washing water from being
discharged to an outside in a final rinsing operation,
and maintains a final rinsing state.

A washing machine comprising:

a signal input unit to select a calm washing
course; and

a control unit to control the motor in the calm
washing course so that a dehydrating operation
after operations for washing laundry is per-
formed at less than a designated speed for a
designated time.

The washing machine as set forth in claim 15, where-
in the operations for washing laundry comprise
washing and rinsing operations.

The washing machine as set forth in claim 16, where-
in, when the rinsing operation is a final rinsing oper-
ation, the control unit maintains a final rinsing state
without performing a final dehydrating operation.
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FIG. 2
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FIG. 3
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