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(57)  Method for controlling a washing machine hav-
ing a drum of which rotation speed is adjustable, includ-
ing a first step for rotating the drum at a first rotation
speed set at control unit, a second step for detecting

Washing machine and method for controlling the same

whether resonance occurs or not at the drum rotating at
the first rotation speed, and a third step for changing the
rotation speed of the drum if the resonance is detected
at the drum.
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Description

[0001] The present invention relates to washing ma-
chines and methods for controlling the same. More par-
ticularly the invention relates to a method and device for
preventing resonance from occurring during spinning of
a washing machine.

[0002] Ingeneral, a washing machine washes laundry
by the softening action of detergent, and friction of the
laundry with water circulation caused by rotation of a
pulsator or drum. Recently, the demand for drum type
washing machines has increased, which can reduce an
entire height compared to a pulsator type washing ma-
chine, and prevent wrinkles from forming.

[0003] FIG 1 illustrates a section of a prior art drum
type washing machine.

[0004] Referring to FIG 1, the prior art drum type
washing machine is provided with a tub 3 inside of a
cabinet 5 which forms an outer appearance of the drum
type washing machine, and a drum 9 rotatably mounted
on an inside of the tub 3. The cabinet 5 has a door 1 on
a front for introduction of laundry, with a gasket 2 be-
tween the door 1 and the tub 3.

[0005] The tub 3 has springs 4 each with one end se-
cured to an upper outside circumference thereof and the
other end secured to the cabinet 5, and a friction damper
10 thereunder for damping vibration.

[0006] Onarearofthetub 3, there is a motor 6 directly
coupled to the drum 9 with a rotation shaft 13. On front
and rear portion of the rotation shaft 13, there are bear-
ings 12 provided thereto, and on a rear surface of the
tub 3, there is a bearing housing for supporting the bear-
ing 12.

[0007] The motor 6 is provided with a stator 7 and a
rotor 8, wherein the stator 7 is mounted to the rear sur-
face of the tub 3, and the rotor 8 is fixed to the rotation
shaft 13. Therefore, when the rotor 8 rotates, the drum
9 connected to the rotor 8 rotates at the same time.
[0008] There is a sensor (not shown) at one side of
the motor 6 for detecting a rotation speed of the rotor 8,
and on an upper portion of a front surface of the cabinet
5, there is a control panel having various buttons for con-
trolling operation of the washing machine.

[0009] Upon introduction of the laundry into the drum
9, and selecting a washing course, a washing cycle and
a rinsing cycle are performed, and a spinning cycle is
performed after the above cycles are finished.

[0010] Inthe spinning cycle of the laundry, the rotation
speed of the motor 6 is increased gradually until the ro-
tation speed reaches a preset speed when the preset
speed is maintained for a preset time period. In this in-
stance, even though a water extraction performance is
proportional to the rotation speed of the motor 6, the ro-
tation speed may vary with the extent of eccentricity of
the laundry. That is, if the eccentricity of the laundry is
great, the rotation speed of the drum 9 drops, or the ro-
tation shaft 13 suffers damage. Therefore, it is required
to measure the eccentricity before the spinning of the
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washing machine starts.

[0011] During the spinning, there can be resonance
of the washing machine installed on a floor at a particular
rotation speed of the motor 6. That is, if the rotation
speed of the motor and the drum approaches close to
a natural frequency of the frame, such as the cabinet
and the like, resonance occurs, and once the resonance
occurs, vibration and noise become very considerable.
[0012] The considerable or "heavy" vibration and
noise significantly inconveniences measuring the ec-
centricity of the laundry or in spinning the laundry, or
damages the laundry. Moreover, the heavy vibration and
noise reduces reliability of use of the product.

[0013] Accordingly, the present invention is directed
to a washing machine, and a method for controlling the
same that substantially obviates one or more problems
due to limitations and disadvantages of the prior art.
[0014] The present invention is set out in the inde-
pendent claims. Some optional features are set out in
the claims dependent thereto.

[0015] According to one embodiment there is provid-
ed a washing machine for preventing resonance from
occurring during spinning of the washing machine, and
a method for controlling the same.

[0016] According to one aspect of the present inven-
tion there is provided a method for controlling a washing
machine having a drum of which rotation speed is ad-
justable includes a first step for rotating the drum at a
first rotation speed set at control unit, a second step for
detecting whether resonance occurs or not at the drum
rotating at the first rotation speed, and a third step for
changing the rotation speed of the drum if the resonance
is detected at the drum.

[0017] Preferably, the third step includes the step of
storing the changed rotation speed in the control unit.
The drum is rotated at the changed rotation speed when
the washing machine is put into operation again after
the washing machine is stopped.

[0018] The third step may further include the step of
measuring eccentricity of laundry held in the drum rotat-
ing at the changed rotation speed. The step of decreas-
ing the rotation speed of the drum again after increasing
the rotation speed of the drum is repeated, if the eccen-
tricity is greater than a preset value.

[0019] The drum may be rotated in regular/reverse di-
rections alternately for a plurality of times, if the eccen-
tricity exceeds a preset value.

[0020] When the eccentricity is below the preset val-
ue, the third step may further include the steps of rotat-
ing the drum at the set second rotation speed for ex-
tracting water from the laundry, detecting whether the
resonance occurs at the drum rotating at the second ro-
tation speed or not, changing the rotation speed of the
drum, if the resonance is detected at the drum, and stor-
ing the changed rotation speed in the control unit.
[0021] The method may further include the step of
measuring the eccentricity of the laundry held in the
drum, if no resonance occurs in the second step. The
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step of decreasing the rotation speed of the drum again
after increasing the rotation speed of the drum is repeat-
ed, if the eccentricity is greater than a preset value. The
drum is rotated in regular/reverse directions alternately
for a plurality of times, if the eccentricity exceeds a pre-
set value.

[0022] When the eccentricity is below the preset val-
ue, the method may further include the steps of rotating
the drum at the set second rotation speed for extracting
water from the laundry, detecting whether the reso-
nance occurs at the drum rotating at the second rotation
speed or not, changing the rotation speed of the drum,
if the resonance is detected at the drum, and storing the
changed rotation speed in the control unit.

[0023] The rotation speed of the drum may increase
in the third step. The rotation speed of the drum may
decrease in the third step. The rotation speed of the
drum may change by predetermined magnitudes each
greater than 50rpm in the third step.

[0024] The resonance of the drum may be detected
by a resonance detecting device automatically in the
second step. The third step may be performed automat-
ically by the control unit which receives a signal from the
resonance detecting device.

[0025] The second step may include the step of
sounding alarm through a speaker if the resonance of
the drum is detected. The steps are performed in a state
a test mode is selected.

[0026] In another aspect of the present invention,
there is provided a method for controlling a washing ma-
chine having a drum of which rotation speed is adjusta-
ble for extracting water from laundry, includes afirst step
for rotating the drum at a second rotation speed set at
a control unit, a second step for increasing the rotation
speed from the second rotation speed by predetermined
magnitudes of rpm in succession, and whether reso-
nance occurs or not at every rotation speed section is
detected, a third step for changing the rotation speed of
the drum when resonance of the drum is detected, and
a fourth step for storing the changed rotation speed in
the control unit.

[0027] The first step may include the steps of select-
ing one of course relevant to a kind of laundry, and ro-
tating the drum at the second rotation speed for the se-
lected course.

[0028] The rotation speed of the drum may increase
in the third step. The rotation speed of the drum may
decrease in the third step. The rotation speed of the
drum may change by predetermined magnitudes each
greater than 50rpm in the third step.

[0029] Preferably, the steps are performed in a state
a test mode is selected. The drum may be rotated at the
changed rotation speed when the washing machine is
put into operation again after the test mode is finished.
[0030] Preferably, notthe changed rotation speed, but
the second rotation speed is displayed on a display,
when the washing machine is put into operation again
after the washing machine is stopped. The fourth step
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may include the step of sounding an alarm from a speak-
er when the changed rotation speed is stored.

[0031] Preferably, the third step is performed auto-
matically by the control unit having the signal received
from a resonance detecting device. The second step
may include the step of automatic detection of reso-
nance occurrence at the drum by the resonance detect-
ing device.

[0032] The second step may further include the step
of storing a preset maximum rotation speed in the con-
trol unit in a case no resonance occurs until the drum
rotates up to the preset maximum speed. The second
step may further include the step of sounding an alarm
from a speaker if the resonance of the drum is detected.
[0033] According to another aspect of the present in-
vention, a washing machine includes a motor for gener-
ating rotating force, a drum for being rotated upon re-
ceiving driving force from the motor, a sensor for sensing
rotation speed of the drum, a vibration detecting device
for transmitting a signal if vibration greater than a preset
value is detected at the drum, and a control unit for ad-
justing the rotation speed of the motor to prevent the
resonance of the drum from occurring upon reception of
the signal.

[0034] The washing machine may furtherinclude a ro-
tary key electrically connected to the control unit for a
user to turn to change the rotation speed of the drum.
The washing machine may further include a selection
button connected to the control unit for selecting a
course for a kind of laundry. The washing machine may
further include a storage button connected to the control
unit for storing an adjusted rotation speed.

[0035] The washing machine may further include a
test mode button connected to the control unit for per-
forming a test mode to search a rotation speed at which
the resonance of the drum occurs. The washing ma-
chine may further include a speaker connected to the
control unit for sounding an alarm when a working rota-
tion speed is stored. The washing machine may further
include a display for displaying a rotation speed of the
drum sensed at the sensor.

[0036] According to another aspect there is provided
a washing machine or method for controlling the same
as described herein, wherein the washing machine is a
pulsator type.

[0037] It is to be understood that both the foregoing
general description and the following detailed descrip-
tion of the present invention are exemplary and explan-
atory and are intended to provide further explanation of
the invention as claimed.

[0038] The accompanying drawings, which are in-
cluded to provide a further understanding of the inven-
tion and are incorporated in and constitute a part of this
application, illustrate embodiment(s) of the invention
and together with the description serve to explain the
principle of the invention. In the drawings;

FIG 1 illustrates a section of a prior art drum type
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washing machine;

FIG 2A illustrates a frontal perspective view of a
washing machine;

FIG 2B illustrates a graph showing variation of ro-
tation speed during progress of spinning of a wash-
ing machine;

FIGS. 3A - 3C illustrate control systems of a wash-
ing machine in accordance with preferred embodi-
ments of the present invention;

FIG 4 illustrates a flow chart showing the steps of a
method for controlling spinning of a washing ma-
chine of the present invention;

FIG 5 illustrates a flow chart showing the steps of a
method for controlling spinning of a washing ma-
chine in accordance with a preferred embodiment
of the present invention; and

FIG 6 illustrates a flow chart showing a method for
controlling spinning of a washing machine in ac-
cordance with another preferred embodiment of the
present invention.

[0039] Reference willnow be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
Wherever possible, the same reference numbers will be
used throughout the drawings to refer to the same or
like parts.

[0040] FIG 2A illustrates a perspective view of a
washing machine, having a control panel 100 on a front.
The control panel 100 includes various buttons, a rotary
key 200, and a display 300. The rotary keys 200 and
buttons are connected to a control unit 103. As the user
rotates the rotary key 200, rotation speeds of the motor
and the drum are adjusted.

[0041] The buttons include a selection button 101,
and a storage button 102. The selection button 101 is
provided for selecting an operation course at various
speeds depending on the kind of laundry, and the stor-
age button 102 is provided to store the adjusted speed
in the control unit. Moreover, a test mode button 110 is
provided additionally, for selecting a test mode in which
the rotation speed is set separately to avoid the reso-
nance of the drum.

[0042] Referring to FIG 2B, the spinning step of the
washing machine additionally includes an eccentricity
detecting step. That is, in the spinning step, the eccen-
tricity of the laundry and a foam quantity are detected.
It is preferable that the detection of the eccentricity is
performed at a rotation speed in the vicinity of 108 rpm
at which the laundry starts to be in close contact with an
inside surface of the drum.

[0043] In this instance, the eccentricity is detected by
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detecting variation of the rotation speed. The eccentric-
ity is small when the rotation speed of the drum is uni-
form, and the eccentricity is great if the rotation speed
of the drum varies sharply and periodically.

[0044] Itis preferable that the eccentricity is detected,
and corrected before performing the spinning step. The
spinning of the drum in a state of great laundry eccen-
tricity might damage to the drum and the rotation shaft.
[0045] If a resonance occurs between the drum and
the rotation shaft, which spin, and the cabinet which sup-
ports them, detection of the eccentricity is difficult. That
is, when the rotation speed of the drum is the same as
the natural frequency of the frame, resonance occurs.
Since the vibration and noise produced from the drum
increase sharply, and the rotation speed of the drum be-
comes erratic, accurate measurement of the eccentric-
ity is not possible.

[0046] Therefore, it is necessary to know a rotation
speed of the drum at which the resonance occurs in ad-
vance, for measuring the eccentricity in a range outside
of the rotation speed at which the resonance occurs.
[0047] Referring to FIG 3A, the washing machine in-
cludes a control unit, a motor 104, a sensor 105, a se-
lection button 101, a storage button 102, a rotary key
200, a display 300, and a speaker 400.

[0048] The selection button 101 is connected to the
control unit 103, for selecting an operation course ac-
cording to the kind of laundry. Therefore, if one course
is selected with the selection button 101, the motor 104
rotates at a rotation speed set to meet the course re-
quirement. The rotation speed of the motor 104 is meas-
ured at the sensor 105, and provided to the control unit
103, and displayed on the display 300. The rotary key
200 is provided for the user to change the rotation
speed.

[0049] If resonance occurs at the drum, vibration or
noise increase sharply. In this instance, for avoiding res-
onance, the user turns the rotary key 200 to adjust the
rotation speed, and presses the storage button 102, to
store the adjusted rotation speed in the control unit 103.
[0050] The washing machine further includes the
speaker 400 connected to the control unit 103, so that
the speaker 400 sounds an alarm when the resonance
of the drum is detected, or the adjusted rotation speed
is stored.

[0051] Referringto FIG. 3B, the washing machine can
detect the resonance at the drum by means of a reso-
nance detecting device 150, automatically.

[0052] The resonance detecting device 150 includes
a spring and a grounding part. If the spring vibrates more
than a preset level, the spring comes into contact with
the grounding part, when a signal indicating that the res-
onance is occurred is generated.

[0053] That is, if the resonance occurs at the drum,
an amplitude of the vibration becomes great suddenly,
and the resonance detecting device 150 provides the
signal that the resonance occurs to the control unit 103
when a vibration value exceeds a preset value. In this
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instance, the control unit 103 having received the signal
adjusts the rotation speed of the drum, automatically. Of
course, the adjustment of the rotation speed may be
made by the user manually by turning the rotary key.
[0054] When the speaker 400 connected to the con-
trol unit 103 sounds an alarm when resonance of the
drum is detected, or the adjusted rotation speed is
stored. It is preferable that the adjusted rotation speed
is stored automatically by the control unit 103.

[0055] When referring to FIG 3C, the washing ma-
chine further includes test mode buttons 110 connected
to the control unit 103.

[0056] Itis preferable that the step of adjusting the ro-
tation speed for avoiding the resonance of the drum is
made before a regular spinning operation of the washing
machine. Therefore, the step of adjusting the rotation
speed is performed after the user selects the test mode
button 110. The adjusted rotation speed is stored in the
control unit before the test mode is finished.

[0057] Accordingly, when the regular spinning opera-
tion is performed again after the test mode is finished,
the drum rotates at the adjusted rotation speed.

[0058] A method for controlling spinning of the wash-
ing machine will now be described.

[0059] At first, the drum is rotated at a first rotation
speed set at the control unit (S1). In order to detect the
eccentricity of the laundry, it is preferable that the first
rotation speed is in the vicinity of 108 rpm. As described
before, it is preferable that the detection of the eccen-
tricity is made when no resonance occurs at the drum.
[0060] Occurrence of resonance at the drum rotating
at the first rotation speed is detected (S2). If the reso-
nance is detected at the drum, the rotation speed of the
drum is changed, automatically, or manually (S3). It is
preferable that an alarm sounds from the speaker if the
resonance occurs at the drum for the user to know.
[0061] It is preferable that the rotation speed is in-
creased or decreased, by a preset unit greater than 50
rpm. The resonance range of the drum varies at a cer-
tain level with a small variation of the eccentricity of the
laundry, for changes of the rotation speed of the drum
greater than a variation range. That is, for securer avoid-
ance of the resonance occurrence, the rotation speed
is changed by a predetermined magnitude each greater
than a certain rpm.

[0062] Even if the user can know the occurrence of
resonance at the drum from sudden increase of vibra-
tion and noise in the step (S2) of detecting resonance
of the drum, it is preferable that the occurrence of reso-
nance is detected automatically by the resonance de-
tecting device.

[0063] The resonance detecting device provides the
signal that the resonance has occurred to the control
unit, automatically. It is preferable that the rotation
speed is changed by the control unit which received the
signal for avoiding the resonance, and the changed ro-
tation speed is stored in the control unit as a new first
rotation speed. Accordingly, when the washing machine
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is put into operation again, after the washing machine
is stopped, the drum is controlled to rotate at the
changed rotation speed.

[0064] After a change of the rotation speed, step (S5)
to measure the eccentricity of the laundry held in the
drum is performed.

[0065] If the eccentricity is greater than a preset val-
ue, the step of decreasing the rotation speed of the drum
after increasing the rotation speed of the drumis repeat-
ed. That s, by repeating the step of varying the rotation
speed, the laundry is made to be spread evenly on an
inside surface of the drum, so that the eccentricity of the
laundry is corrected to an appropriate level.

[0066] Alternatively, for correcting the eccentricity to
a desired level, the drum may be rotated in regular/re-
verse directions alternately a plurality of times. When
the eccentricity is corrected to a value below the preset
level, or the detected eccentricity is below the preset lev-
el, the rotation speed of the drum is increased, to
progress the spinning.

[0067] When no resonance occurs at the drum rotat-
ing at the first rotating speed, instead of changing the
rotation speed of the drum, a step (S6) for measuring
eccentricity of the laundry held in the drum is pro-
gressed, directly.

[0068] In this instance, as described before, if the
measured eccentricity is greater than the preset value,
the step of decreasing the rotation speed of the drum
after increasing the rotation speed of the drumis repeat-
ed, or the drum is rotated in regular/reverse directions
alternately a plurality of times.

[0069] When the eccentricity is corrected to a value
below the preset level, or the detected eccentricity is be-
low the preset level, the rotation speed of the drum is
increased, to progress the spinning.

[0070] It is preferable that the step (SA) of changing
the rotation speed to avoid resonance, and the detection
(S5, and S6) of eccentricity of the laundry are performed
in a state when the test mode is selected.

[0071] As described before, after detection and cor-
rection of the eccentricity of the laundry held in the drum
is finished, the spinning step is progressed.

[0072] Referringto FIG 5, the drumis rotated ata con-
stant speed of a preset second rotation speed for ex-
traction of water from the laundry (S7).

[0073] The second rotation speeds corresponding to
kinds of laundry, such as lingerie, blue jeans, general
clothes, and blankets, are set at the control unit. There-
fore, once a desired course is selected by the user by
pressing the selection button according to the kind of
the laundry initially, the drum is rotated at the second
rotation speed of the selected course. It is preferable
that the second rotation speed is higher than 600 rpm
for smooth extraction of water from the laundry.

[0074] Referringto FIG. 2B, itis preferable that a step
is further performed, for detecting a volume of foam in-
side of the drum while rotating the drum at a constant
speed of a third rotation speed (W12) before the rotation
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speed is increased from the first rotation speed W1 to
the second rotation speed W2.

[0075] Then, if resonance occurs at the drum rotating
at the second rotation speed W2 detected (S8), if the
resonance is detected, the rotation speed of the drum
is changed (S9). The changed rotation speed is stored
in the control unit (S10).

[0076] It is preferable that the change of the rotation
speed is made by predetermined magnitudes each
greater than 50 rpm. This is for changing the rotation
speed of the drum greater than a change range of ares-
onance range of the drum caused by a minute change
of the eccentricity of the laundry.

[0077] Itis preferable that the rotation speed change
for avoidance of the resonance is made in a state when
the test mode is selected. After the finish of the rotation
speed change, the test mode is finished automatically,
and, then, the spinning step proceeds for a preset time
period by spinning the drum.

[0078] For an example, if the initially set second rota-
tion speed is 700 rpm for a selected course, and the res-
onance occurs at the rotation speed, the rotation speed
is changed by turning the rotary key, or automatically by
the control unit. Then, the rotation speed is changed to
650rpm, and stored in the control unit. Thereafter, when
the test mode is finished, and the washing machine is
put into operation again, the drum performs the spinning
at the 650rpm which is newly stored second rotation
speed.

[0079] In this instance, the rotation speed of the drum
is displayed on the display 300, wherein, even if the
spinning is progressed at 650rpm, it is preferable that
the rotation speed is displayed on the display as 700rpm
as set initially. That is, at a time the washing machine is
put into operation again after the washing machine is
stopped, not the changed rotation speed, but the second
rotation speed set initially is displayed on the display
300. This is for preventing the user from being confused
by the rotation speed.

[0080] When the display may display the changed ro-
tation speed and the initially set second rotation speed
alternately at regular time intervals.

[0081] A method for controlling a washing machine
will be described with reference to FIG 6, in which a ro-
tation speed of a drum is controlled for extraction of wa-
ter from the laundry.

[0082] At first, the drum is rotated at the second rota-
tion speed set at the control unit (S 12). In the spinning
step, it is preferable that the second rotation speed is
set different from each other according to the kind of
laundry. For this, the spinning step further includes a
step for selecting a courses corresponding to a kind of
the laundry, and a step for rotating the drum at a second
rotation speed relevant to the selected course.

[0083] That is, second rotation speeds are set at the
control unit for various kinds of laundry, such as lingerie,
blue jeans, general clothes, and blankets, respectively.
Therefore, once the user selects a desired course by
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pressing the selection button according to the kind of
the laundry, the drum is rotated at the second rotation
speed of the selected course.

[0084] The rotation speed is increased in succession
by a predetermined magnitude of rpm from the second
rotation speed (S 15, and S17), and whether the reso-
nance occurs at the drum or not is detected at every
rotation speed section (S 14, S16, and S 18). It is pref-
erable that the predetermined magnitude of rpm is
50rpm or 100rpm.

[0085] Thatis, if the resonance is detected at any one
section of the rotation speed, the rotation speed of the
drum is changed (S20), and if no resonance is detected,
after the rotation speed is increased by predetermined
magnitudes of rpm, whether the resonance occurs or
not is again detected.

[0086] For an example, a case is assumed in which
the drum rotates at 500rpm which is initially set second
rotation speed. If no resonance occurs, the rotation
speed is increased to 600rpm. If the resonance occurs
at the increased rotation speed, the rotation speed is
decreased to 650rpm or increased to 700rpm.

[0087] When resonance is detected at the drum, the
rotation speed of the drum is increased or decreased,
preferably by predetermined magnitudes each greater
than 50rpm. According to this, occurrence of the reso-
nance at the changed rotation speed can be prevented,
securely.

[0088] Thus, the rotation speed is adjusted for pre-
venting occurrence of the resonance at the drum, and
the adjusted rotation speed is stored in the control unit.
If the resonance of the drum is detected, an alarm
sounds from the speaker, by which the user can easily
know occurrence of the resonance.

[0089] In the meantime, the control unit has a maxi-
mum rotation speed set therein, and, when no reso-
nance occurs until the drum rotates up to the set maxi-
mum rotation speed, the maximum speed is stored in
the control unit.

[0090] Itis preferable that the detection of resonance
at the drum S14, S16, and S18, the change of the rota-
tion speed S20, and the storage of the changed rotation
speed S21 are performed in a state when the test mode
is selected S21.

[0091] Since the changed rotation speed is stored as
a newly set second rotation speed in the control unit,
when the washing machine is put into operation again
after the test mode is finished, the drum is rotated at the
changed rotation speed directly, instead of increasing
the rotation speed gradually.

[0092] In the meantime, an alarm sounds from the
speaker when the changed rotation speed is stored in
the control unit, and the storage of the changed rotation
speed is performed automatically by the control unit in
response to the signal from the resonance detecting de-
vice. Moreover, itis preferable that the occurrence of the
resonance at the drum is detected by the resonance de-
tecting device, automatically.
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[0093] Itis preferable thatthe washing machine is pro-
vided with a reset button for returning the rotation speed
to the initial set second rotation speed, for making the
next operation by the user in performing the test mode
easy.

[0094] As has been described, the washing machine
and the method for controlling the same have the fol-
lowing advantages.

[0095] First, the method for controlling a washing ma-
chine of the present invention permits more accurate
measurement of an eccentricity by detecting resonance
and adjusting the rotation speed in measuring eccen-
tricity of the laundry held in the drum.

[0096] Second, the detection of resonance at a rota-
tion speed of the drum and adjustment of the rotation
speed to avoid the resonance in the spinning step per-
mits to enhanced reliability of the product.

[0097] The foregoing method for controlling spinning
in a washing machine is applicable not only to the drum
type washing machine, but also other general washing
machines, such as a pulsator type washing machine.
[0098] It will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the scope of
the invention. Thus, itis intended that the presentinven-
tion covers the modifications and variations provided
they come within the scope of the appended claims and
their equivalents.

Claims

1. A method for controlling a washing machine having
a drum with adjustable rotation speed, comprising:

a first step of rotating the drum at a first rotation
speed set at a control unit;

a second step of detecting whether resonance
of the drum occurs or not at the first rotation
speed; and

a third step of changing the rotation speed of
the drum if resonance is detected.

2. The method as claimed in claim 1, wherein the third
step includes storing the changed rotation speed in
the control unit; and preferably wherein the drum is
rotated at the changed rotation speed when the
washing machine is put into operation again after
the washing machine is stopped.

3. The method as claimed in claim 1, wherein the third
step further includes measuring an eccentricity of
laundry held in the drum rotating at the changed ro-
tation speed.

4. The method as claimed in claim 3, further including
changing the rotation speed of the drum again after
the third step change in rotation speed, if the eccen-
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tricity is greater than a preset value; and/or wherein
the further change of speed comprises decreasing
the rotation speed, and the third step change com-
prises increasing the rotation speed; and/or where-
in the drum is rotated in regular/reverse directions
alternately a plurality of times, if the eccentricity ex-
ceeds a preset value; and/or wherein, when the ec-
centricity is below the preset value, the third step
further includes; rotating the drum at the set second
rotation speed for extracting water from the laundry,
detecting whether the resonance occurs with the
drum rotating at the second rotation speed or not,
changing the rotation speed of the drum, if reso-
nance is detected at the drum, and storing the
changed rotation speed in the control unit.

The method as claimed in claim 1, further compris-
ing the step of measuring the eccentricity of the
laundry held in the drum, if no resonance occurs in
the second step.

The method as claimed in claim 5, wherein the step
of changing the rotation speed of the drum again
after increasing the second step change of rotation
speed of the drum is repeated, if the eccentricity is
greater than a preset value; and/or wherein the step
of changing the rotation speed of the drum again
comprises decreasing the speed, and the second
stage change of rotation comprises increasing the
speed; and/or wherein the drum is rotated in regu-
lar/reverse directions alternately a plurality of times,
if the eccentricity exceeds a preset value; and/or
wherein, when the eccentricity is below the preset
value, the method further includes rotating the drum
atthe set second rotation speed for extracting water
from the laundry, detecting whether resonance oc-
curs with the drum rotating at the second rotation
speed or not, changing the rotation speed of the
drum, if the resonance is detected at the drum, and
storing the changed rotation speed in the control
unit.

The method as claimed in claim 1, wherein the ro-
tation speed of the drum increases in the third step;
and or wherein the rotation speed of the drum de-
creases in the third step; and/or wherein the rotation
speed of the drum changes by predetermined mag-
nitudes each greater than 50rpm in the third step;
and/or wherein the second step includes the step
of sounding an alarm through a speaker if the res-
onance of the drum is detected; and/or wherein the
steps are performed when a test mode is selected.

The method as claimed in claim 1, wherein the res-
onance of the drum is detected by a resonance de-
tecting device automatically in the second step;
and/or wherein the third step is performed automat-
ically by the control unit which receives a signal from
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the resonance detecting device.

A method for controlling a washing machine having
a drum with adjustable rotation speed for extracting
water from laundry, comprising:

a first step of rotating the drum at a second ro-
tation speed set at a control unit;

a second step of increasing the rotation speed
from the second rotation speed by predeter-
mined magnitudes of rpm in succession, and
whether resonance occurs or not at every rota-
tion speed is detected;

a third step of changing the rotation speed of
the drum when resonance of the drum is de-
tected; and

a fourth step of storing the changed rotation
speed in the control unit.

The method as claimed in claim 9, wherein the first
step includes the steps of;

selecting a course for rotation speeds relevant to a
kind of laundry, and

rotating the drum at the second rotation speed for
the selected course; and/or

wherein the rotation speed of the drum increases in
the third step; and/or

wherein the rotation speed of the drum decreases
in the third step; and/or

wherein the rotation speed of the drum changes by
predetermined magnitudes each greater than
50rpm in the third step; and/or wherein the fourth
step includes the step of sounding an alarm from a
speaker when the changed rotation speed is stored;
and/or wherein the third step is performed automat-
ically by the control unit having the signal received
from a resonance detecting device; and/or wherein
the second step includes the step of automatic de-
tection of resonance occurrence at the drum by the
resonance detecting device; and/or wherein the
second step further includes the step of storing a
preset maximum rotation speed in the control unit
when no resonance occurs until the drum rotates
up to the preset maximum speed; and/or wherein
the second step further includes the step of sound-
ing an alarm from a speaker if the resonance of the
drum is detected.

The method as claimed in claim 9, wherein the
steps are performed when a test mode is selected.

The method as claimed in claim 11, wherein the
drum is rotated at the changed rotation speed when
the washing machine is put into operation again af-
ter the test mode is finished; and preferably where-
in, not the changed rotation speed, but the second
rotation speed is displayed on a display, when the
washing machine is put into operation again after
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the washing machine is stopped.

13. A washing machine comprising:

a motor to generate a rotating force;

a drum arranged to be rotated upon receiving
a driving force from the motor;

a sensor to sense a rotation speed of the drum;
a vibration detecting device to transmit a signal
if vibration greater than a preset value is detect-
ed at the drum; and

a control unit to adjust the rotation speed of the
motor to prevent the resonance of the drum
from occurring upon reception of the signal.

14. The washing machine as claimed in claim 13, fur-

ther comprising a rotary key electrically connected
to the control unit for a user to turn to change the
rotation speed of the drum; and/or further compris-
ing a selection button connected to the control unit
for selecting a course of rotation speeds for a kind
of laundry; and/or further comprising a storage but-
ton connected to the control unit for storing an ad-
justed rotation speed; and/or further comprising a
test mode button connected to the control unit for
performing a test mode to search a rotation speed
at which the resonance of the drum occurs; and/or
further comprising a speaker connected to the con-
trol unit for sounding an alarm when a working ro-
tation speed is stored; and/or further comprising a
display for displaying a rotation speed of the drum
sensed at the sensor.
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