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Description

BACKGROUND

1. Field

[0001] The present invention relates to a washing ma-
chine with balancers, and, more particularly, to a washing
machine and a control method thereof that is capable of
reducing vibration generated from a water tub due to ec-
centricity, i.e., unbalance, generated during the rotation
of the washing machine.

2. Description of the Related Art

[0002] Generally, a washing machine (normally, a
drum type washing machine) is a machine that washes
laundry by lifting and dropping the laundry. The washing
machine includes a water tub mounted in a housing form-
ing the appearance of the washing machine to receive
wash water, a rotary tub rotatably mounted in the water
tub to receive laundry, and a motor to generate a driving
force necessary to rotate the rotary tub.
[0003] When the rotary tub is rotated at high speed in
an unbalanced state in which the laundry is not uniformly
distributed in the rotary tub but is concentrated at a spe-
cific region of the rotary tub during a spin-drying operation
of the washing machine, the rotary tub eccentrically ro-
tates with respect to a rotary shaft. As a result, the rotary
tub collides with the water tub, thereby generating vibra-
tion and noise. When this phenomenon repeatedly oc-
curs, parts of the washing machine, including the rotary
tub and the motor, may break down or the life of the parts
of the washing machine may be shortened.
[0004] In order to solve the problem, there has been
proposed a washing machine including balancers mount-
ed at the front and rear ends of a rotary tub to reduce
vibration generated from a water tub due to the eccentric
rotation of the rotary tub. An example is disclosed in Ko-
rean Patent Application Publication No. 1999-0038279.
The balancers of the washing machine disclosed in the
publication include races mounted at the front and rear
ends of the rotary tub to maintain the dynamic balance
during the high-speed rotation of the rotary tub, steel balls
disposed in the respective races to move freely, and vis-
cous fluids filled in the respective races to control the
momentum of the balls. Each race is formed by welding
annular upper and lower plates with each other.
[0005] Consequently, when the rotary tub is rotated
while not maintaining the dynamic balance due to the
unbalanced eccentric structure of the rotary tub and the
biased distribution of laundry in the rotary tub, the steel
balls compensate for the eccentricity of the rotary tub
such that the rotary tub is rotated while maintaining the
dynamic balance.
[0006] In the balancers of the conventional washing
machine, however, at least two races, for example an
inner race and an outer race, are provided for each bal-

ancer, and viscous fluids having different viscosities and
steel balls having different sizes are put in the respective
races to prevent excessive vibration from being gener-
ated from the water tub before the balls reach the bal-
ancing position. As a result, the manufacturing costs are
high. In addition, the structure of the races is not designed
to prevent the generation of the excessive vibration of
the water tub based on accurate calculation, but to reduce
a probability of vibration generation. For this reason,
there is still a possibility that excessive vibration is gen-
erated from the water tub. Consequently, it is required to
use an increased number of races to lower the probability
that excessive vibration is generated from the water tub.
[0007] EP 0 294 330 A1 discloses a washing machine
and a method of controlling same. The washing machine
comprises a motor, a water tub, a rotary tub, and a kind
of balancing means. The rotary tub is accelerated to a
particular rotation number. This is then further increased
to another rotation number for a particular time, and will
even be further increased to some final rotation number.
In case vibrations are too high, it is possible to produce
a sharp acceleration and brake pauses, according to
which the position of the weights and imbalance will be
shifted.
[0008] EP 1 096 050 A2 discloses a washing machine
with a rotation that increases to a particular value, is main-
tained for a particular time, and then again increased to
a higher rotation number.
[0009] US 2002/0 000 010 A1 discloses a method and
apparatus for reducing wash top displacement with a cor-
responding washing machine with balancing means. A
rotation number is increased to a first value for a particular
time. It is then increased to another value.
[0010] US 2002/0 016 997 A1 discloses a low-speed
pre-balancing for washing machines. There is a particular
stick speed for the wash basket that is positioned inside
of the outer top, and a pair of automatic balancers is
attached to each end of the spin basket. In case of un-
balance, the speed will vary sinusoidally around the
mean speed, and particular algorithms are given for in-
creasing or decreasing the speed and reducing unbal-
ance.
[0011] DE 19 718 321 C1 discloses a washing machine
and method for balancing same. There is an increase of
the rotation speed of a body to a first value that is main-
tained for a particular time. This is then increased to a
higher rotation number. The position of unbalance is de-
tected by the first value of rotation speed. The body is
further accelerated to a separate rotational number.
[0012] EP 0 787 847 A2 discloses a drum washer/dryer
with a fluid balancer formed by a hollow angular body
that has fluid sealed therein. There is also a vibration
sensor. It is disclosed that a first rotation of a rotary drum
is performed by a particular rotation speed that will later
be increased in steps. In such a way, the rotation speed
is regularly increased.
[0013] EP 1 918 447 A1 and EP 1 921 197 A2 were
published after the priority date of the present application
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and disclose a control method of a washing machine,
including a motor, a water tub, and balancers. The
number of motor rotations is detected, and it is deter-
mined if this reaches a predetermined number. The
number of rotations is then maintained for a predeter-
mined time. Later, the number of motor rotations is in-
creased.
[0014] EP 1 533 411 A1 discloses a control method of
a washing machine according to which, vibration can be
reduced by controlling the rotational speed of the rotary
tub. The number of rotations is increased in a step-wise
manner and there is always a particular time period dur-
ing which a rotational speed is maintained to determine
whether vibration level of the rotary tub has a particular
value. There will be a braking of the motor to lower the
number of rotations when corresponding vibration level
is too high and there will be a particular time interval,
wherein the number of rotations is maintained on this
lower level and level of vibration is again detected. There-
after, the number of rotations can be re-increased.

Summary of the Invention

[0015] It is an object of the present invention to provide
a washing machine and control method thereof that are
capable of braking the motor when the water tub vibrates
more than a predetermined level after an increase of the
motor’s rpm, lowering the rpm to a predetermined rotation
number, and re-increaseing the motor’s rpm, thereby re-
liably reducing any excessive vibration of the water tub.
This object is solved by the features of the independent
claims.
[0016] Advantageous embodiments are disclosed by
the sub claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] These and/or other aspects and advantages will
become apparent and more readily appreciated from the
following description of the embodiments, taken in con-
junction with the accompanying drawings, of which:

FIG. 1 is a sectional view illustrating the structure of
a washing machine with balancers according to the
present embodiment;
FIG. 2 is an exploded perspective view of a rotary
tub according to the present embodiment;
FIG. 3 is an assembled perspective view of the rotary
tub according to the present embodiment;
FIG. 4 is a control block diagram of the washing ma-
chine with the balancers according to the present
embodiment;
FIG. 5 is a signal waveform graph illustrating vibra-
tion generated from a water tub due to the difference
in rotating speed between the rotary tub and balls in
the washing machine with the balancers according
to the present embodiment;
FIG. 6 is a view illustrating the difference in rotating

speed between the rotary tub and the balls in the
washing machine with the balancers according to
the present embodiment;
FIGS. 7A and 7B are flow charts illustrating a process
of reducing excessive vibration of the water tub in
the washing machine with the balancers according
to the present embodiment;
FIG. 8 is a graph illustrating a ball behavior control
process of reducing the excessive vibration of the
water tub in the washing machine with the balancers
according to the present embodiment;
FIG. 9 is a graph illustrating a rotational frequency
control process of reducing the excessive vibration
of the water tub in the washing machine with the
balancers according to an embodiment not part of
the present invention; and
FIG. 10 is a graph illustrating a brake control process
of reducing the excessive vibration of the water tub
in the washing machine with the balancers according
to the present embodiment.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0018] Reference will now be made in detail to the em-
bodiment, examples of which are illustrated in the ac-
companying drawings, wherein like reference numerals
refer to like elements throughout. The embodiment is de-
scribed below to explain the present invention by refer-
ring to the figures. FIG. 1 is a sectional view illustrating
the structure of a washing machine with balancers ac-
cording to the present embodiment.
[0019] Referring to FIG. 1, the washing machine in-
cludes a water tub 20 mounted in a housing 10 forming
the appearance of the washing machine to receive wash
water, a rotary tub 30 rotatably mounted in the water tub
20 to receive laundry, and a door 40 hingedly coupled to
the open front part of the housing 10.
[0020] Above the water tub 20 are mounted a water
supply valve 12 and a detergent supply unit 14 to supply
wash water and detergent into the water tub 20. Below
the water tub 20 is mounted a drainage pump 16 to drain
the wash water in the water tub 20 out of the housing 10
after the laundry is washed.
[0021] To the rear of the rotary tub 30 is mounted a
rotary shaft 51 that extends through the rear of the water
tub 20. At the rear of the water tub 20 is mounted a motor
50, to which the rotary shaft 51 is connected. Conse-
quently, when the motor 50 is operated, the rotary shaft
51 is rotated with the result that the rotary tub 30 is ro-
tated.
[0022] At the circumference of the rotary tub 30 are
formed a plurality of through-holes 30a, through which
the water in the water tub 20 is introduced into the rotary
tub such that the laundry is washed by the water contain-
ing detergent during a washing operation. During a spin-
drying operation, the water is drained out of the housing
10 through the drainage pump 16.
[0023] Inside the rotary tub 30 are mounted a plurality
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of lifters 30b which are arranged in the longitudinal direc-
tion. As the rotary tub 30 is rotated at low speed during
the washing operation, the lifters 30b lift the laundry wet-
ted by the water from the bottom of the rotary tub 30 and
drop the laundry to the bottom of the rotary tub 30 such
that the laundry is effectively washed.
[0024] During the washing operation, the rotary shaft
51 is rotated in alternating directions by the motor 50
such that the rotary tub 30 is rotated at low speed to wash
the laundry. During the spin-drying operation, the rotary
shaft 51 is rotated in one direction such that the rotary
tub 30 is rotated at high speed to spin-dry the laundry.
[0025] When the center of gravity of the rotary tub 30
does not coincide with the center of rotation of the rotary
tub 30 or the laundry is not uniformly distributed in the
rotary tub 30, i.e., the laundry is concentrated at a specific
region of the rotary tub 30, while the rotary tub 30 is ro-
tated at high speed during the spin-drying operation, the
rotary tub 30 eccentrically rotates with respect to the ro-
tary shaft 51. As a result, the rotary tub 30 does not main-
tain the dynamic balance.
[0026] In order to prevent the occurrence of the dy-
namic unbalance of the rotary tub 30 such that the rotary
tub 30 can be rotated at high speed while the center of
gravity of the rotary tub 30 coincides with the center of
rotation of the rotary tub 30, balancers 60 are mounted
at the front and rear ends of the rotary tub 30 to stabilize
the rotation of the rotary tub 30.
[0027] FIG. 2 is an exploded perspective view of the
rotary tub according to the present embodiment, and FIG.
3 is an assembled perspective view of the rotary tub ac-
cording to the present embodiment.
[0028] Referring to FIG. 2, the rotary tub 30 includes
a cylindrical body 31 having open front and rear parts,
the through-holes 30a, and the lifters 30b, a front member
32 coupled to the open front part of the body 31 and
having an opening 34 through which laundry is put into
or removed from the body 31, and a rear member 33
coupled to the open rear part of the body 31 and the
rotary shaft 51 to rotate the rotary tub 30.
[0029] At the edge of the front member 32 is formed
an annular recess 35 which is formed approximately in
the sectional shape of a ’[’ and is opened forward to re-
ceive the corresponding balancer 60. At the edge of the
rear member 33 is also formed an annular recess (not
shown) which is open rearward to receive the corre-
sponding balancer 60.
[0030] As shown in FIG. 3, the front member 32 and
the rear member 33 are fitted in the front edge and the
rear edge of the body 31 and fixed to the body 31 by
screws or other suitable fixing members.
[0031] The balancers 60 are mounted in the recesses
35 of the front and rear members 32 and 33. Each bal-
ancer 60 is constructed in the structure of an annular
single race, in which a plurality of steel balls 61 are dis-
posed and a viscous fluid is filled to control the moving
speed of the balls 61.
[0032] The balls 61 are movable in a circumferential

direction such that, when a dynamic unbalance occurs
at the rotary tub 30, the balls 61 move to a position sym-
metrical to the position where the dynamic unbalance
occurs to reduce the vibration of the rotary tub 30.
[0033] FIG. 4 is a control block diagram of the washing
machine with the balancers according to the present em-
bodiment. The washing machine includes a signal input
unit 100, a vibration detection unit 110, a control unit 120,
a drive unit 130, and a rotational frequency detection unit
140.
[0034] The signal input unit 100 inputs operation infor-
mation, such as a washing course (for example, a deli-
cate washing course or a normal washing course), a
washing temperature, spin-drying rpm, and additional
rinsing, selected by a user, depending upon material to
be laundered, to the control unit 120.
[0035] The vibration detection unit 110 detects vibra-
tion of the water tub 20 that is changed while the number
of rotations of the motor 50 is maintained at a predeter-
mined number of rotations (W-RPM: approximately 160
to 270 RPM) before excessive vibration is generated from
the water tub 20 until the balls 61 reach the balancing
position. The number of rotations at which the excessive
vibration is generated (A-RPM) is approximately 270
RPM. The balancing position is the side opposite to con-
centrated laundry W causing the unbalance. Therefore,
excessive vibration of the water tub 20 is prevented from
being generated before the balls 61 reach the balancing
position during a spin-drying operation of the washing
machine with the balancers 60. A signal waveform of the
vibration frequency as shown in FIG. 5 is detected by the
vibration detection unit 110.
[0036] The vibration frequency of FIG. 5 is a signal
waveform generated due to a modulation phenomenon
caused by the difference between the rotating speed
(RPM1) of the rotary tub 30 and the rotating speed
(RPM2) of the balls 61 as shown in FIG. 6.
[0037] The control unit 120 is a microcomputer to con-
trol the washing machine according to the operation in-
formation inputted from the signal input unit 100. The
control unit 120 maintains the number of rotations of the
motor 50 at the predetermined number of rotations (W-
RPM) for a predetermined time (W-T1). W-RPM is the
number of rotations at which the modulation phenome-
non is easily observed while the vibration of the water
tub does not exceed a predetermined value. W-T1 is the
time calculated based on time taken until the number of
rotations of the water tub reaches the number of exces-
sive vibration rotations from the predetermined number
of rotations. The number of rotations of the motor 50 is
maintained at the predetermined time such that the motor
50 passes through the excessive vibration generating
point of the water tub 20 during a spin-drying operation
until the balls 61 reach the balancing position, and the
control unit 120 reincreases the number of rotations of
the motor 50 such the rotary tub 30 is rotated at high
speed.
[0038] Also, the control unit 120 checks the vibration
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of the water tub 20 when reincreasing the number of ro-
tations of the motor 50, and, when the vibration of the
water tub 20 exceeds a predetermined vibration level
(i.e., a reference vibration level considered as the exces-
sive vibration of the water tub), brakes the motor 50 such
that the RPM of the motor 50 is lowered to the predeter-
mined number of rotations (W-RPM). Then the control
unit 120 reincreases the RPM of the motor 50 to reliably
reduce the excessive vibration of the water tub 20 during
the spin-drying operation.
[0039] The control unit 120 sets a time (W-T2) neces-
sary to brake the motor 50 such that the RPM of the motor
50 is lowered to the predetermined number of rotations
(W-RPM) and reincreases the RPM of the motor 50 such
that the excessive vibration passing point is located at
half cycle. Therefore, the balls 61 are located at the bal-
ancing position after the brake of the motor 50. The time
may be derived through experiments.
[0040] The drive unit 130 drives the water supply valve
12, the drainage pump 16, and the motor 50 according
to a drive control signal of the control unit 120.
[0041] The rotational frequency detection unit 140 de-
tects the number of rotations of the motor 50 to determine
whether the RPM of the motor 50 is lowered by the brake
of the motor 50 and inputs the detected number of rota-
tions of the motor 50 to the control unit 120.
[0042] Hereinafter, the operation of the washing ma-
chine with the above-stated construction and a control
method of the washing machine will be described.
[0043] FIGS. 7A and 7B are flow charts illustrating a
process of reducing excessive vibration of the water tub
in the washing machine with the balancers according to
the present embodiment.
[0044] First, it is determined whether the operation of
the washing machine is a spin-drying operation (S200).
When it is determined that the operation of the washing
machine is the spin-drying operation, the control unit 120
controls the drive unit 130 to drive the motor 50, and the
spin-drying rotation of the rotary tub 30 is initiated by the
motor 50 (S202).
[0045] As the spin-drying rotation of the rotary tub 30
is performed by the motor 50, the rotating speed of the
motor 50 increases. In the initial rotation of the rotary tub
30, a viscous fluid (not shown) filled in the balancers 60
does not push the balls 61 upward with the result, as
shown in FIG. 6, that there is a difference between the
rotating speed (RPM1) of the rotary tub 30 and the rotat-
ing speed (RPM2) of the balls 61. Due to the difference
between the rotating speed (RPM1) of the rotary tub 30
and the rotating speed (RPM2) of the balls 61, a reso-
nance point where the water tub 20 is excessively vibrat-
ed is generated before the balls 61 reach the balancing
position, which is the position where the balls are located
at the side opposite to concentrated laundry W causing
the unbalance.
[0046] According to the present embodiment, the con-
trol unit 120 controls the motor 50 to be maintained at
the predetermined number of rotations (W-RPM) before

the motor 50 passes through the number of rotations (A-
RPM) at the resonance point where the excessive vibra-
tion of the water tub 20 is generated, which is the exces-
sive vibration generating point, until the balls 61 reach
the balancing position during the spin-drying operation
such that the motor 50 passes through the excessive
vibration generating point of the water tub 20.
[0047] More specifically, the rotational frequency de-
tection unit 140 detects the number of rotations of the
motor 50, while the motor 50 performs the spin-drying
rotation of the rotary tub 30, and inputs the detected
number of rotations of the motor 50 to the control unit
120 (S204).
[0048] The control unit 120 compares the number of
rotations of the motor 50 detected by the rotational fre-
quency detection unit 140 with the predetermined
number of rotations (W-RPM) to determine whether the
detected number of rotations of the motor 50 has reached
the predetermined number of rotations (W-RPM) (S206).
[0049] When it is determined that the number of rota-
tions of the motor 50 has reached the predetermined
number of rotations (W-RPM), the number of rotations
of the motor 50 is maintained as shown in FIGS. 8 and
9 (S208). If it is determined that the number of rotations
of the motor 50 has not reached the predetermined
number of rotations (W-RPM), the operation returns to
S202.
[0050] FIG. 8 is a graph illustrating a ball behavior con-
trol process of reducing the excessive vibration of the
water tub in the washing machine with the balancers ac-
cording to the present embodiment, and FIG. 9 is a graph
illustrating a rotational frequency control process of re-
ducing the excessive vibration of the water tub in the
washing machine with the balancers according to an em-
bodiment not part of the present invention.
[0051] As shown in FIGS. 8 and 9, the number of ro-
tations of the motor 50 is maintained at the predetermined
number of rotations (W-RPM) before the excessive vi-
bration (Vmax) of the water tub 20 is generated until the
balls 61 reach the balancing position.
[0052] While the number of rotations of the motor 50
is maintained at the predetermined number of rotations
(W-RPM), the signal waveform shown in FIG. 5 may be
obtained by a device to detect the speed change or vi-
bration of the water tub 20, for example, a vibration de-
tection unit.
[0053] The vibration frequency of FIG. 5 is a signal
waveform generated due to a modulation phenomenon
caused by the difference between the rotating speed
(RPM1) of the rotary tub 30 and the rotating speed
(RPM2) of the balls 61 as shown in FIG. 6. The signal
waveform is used to set the number of rotations of the
motor 50 at which the modulation phenomenon caused
by the difference between the rotating speed (RPM1) of
the rotary tub 30 and the rotating speed (RPM2) of the
balls is easily observed such that the spin-drying opera-
tion is performed while the vibration of the water tub 20
does not exceed the predetermined vibration level
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(Vmax), the reference vibration level considered as the
excessive vibration of the water tub.
[0054] Also, the control unit 120 counts the time taken
to maintain the number of rotations of the motor 50 at the
predetermined number of rotations (W-RPM) to deter-
mine whether a predetermined first time (W-T1) has
elapsed (S210). When it is determined that the predeter-
mined first time (W-T1) has elapsed, the control unit 120
performs the spin-drying operation while reincreasing the
number of rotations of the motor 50 to a spin-drying RPM
as shown in FIGS. 8 and 9 (S212). If it is determined that
the predetermined first time (W-T1) has not elapsed, the
operation returns to S208.
[0055] The number of rotations of the motor 50 is re-
increased after the number of rotations of the motor 50
is maintained at the predetermined number of rotations
(W-RPM) for the predetermined first time (W-T1) or, not
part of the invention, before the vibration frequency
reaches the minimum level (i.e., the lowest signal point)
while the control unit 120 continuously checks the signal
waveform of the vibration frequency shown in FIG. 5.
[0056] Subsequently, the vibration detection unit 110
detects the vibration of the water tub 20 changed as the
number of rotations of the motor 50 is reincreased and
inputs the detected vibration to the control unit 120
(S214).
[0057] The control unit 120 compares the vibration of
the water tub 20 detected by the vibration detection unit
110 with the predetermined vibration level (Vmax) to de-
termine whether the vibration of the water tub 20 exceeds
the predetermined vibration level (Vmax) (S216).
[0058] When it is determined at S216 that the vibration
of the water tub 20 exceeds the predetermined vibration
level (Vmax), the control unit 120 brakes the motor 50 to
lower the number of rotations of the motor 50 (S218). If
it is determined that the vibration of the water tub 20 does
not exceed the predetermined vibration level (Vmax), the
operation returns to S212.
[0059] As the number of rotations of the motor 50 is
lowered, the vibration of the water tub 20 decreases. The
rotational frequency detection unit 140 detects the low-
ered number of rotations of the motor 50, and inputs the
detected number of rotations of the motor 50 to the control
unit 120 (S220).
[0060] The control unit 120 determines whether the
number of rotations of the motor 50 detected by the ro-
tational frequency detection unit 140 has reached the
predetermined number of rotations (W-RPM) (S222).
When it is determined that the number of rotations of the
motor 50 has not reached the predetermined number of
rotations (W-RPM), the operation returns to S218 and
the control unit 120 brakes the motor 50 to lower the RPM
of the motor 50 until the number of rotations of the motor
50 reaches the predetermined number of rotations (W-
RPM).
[0061] When it is determined at S222 that the number
of rotations of the motor 50 has reached the predeter-
mined number of rotations (W-RPM), the control unit 120

determines whether a predetermined second time (W-
T2) has elapsed after the brake of the motor 50 (S224).
When it is determined that the predetermined second
time (W-T2) has elapsed, the control unit performs the
spin-drying operation while reincreasing the number of
rotations of the motor 50 to the spin-drying RPM as shown
in FIG. 10 (S226). If it is determined that the predeter-
mined second time (W-T2) has not elapsed, the operation
returns to S224.
[0062] The number of rotations of the motor 50 may
be reincreased after the number of rotations of the motor
50 is maintained at the predetermined number of rota-
tions (W-RPM) for the predetermined second time (W-
T2), or the time point where the number of rotations of
the motor 50 is reincreased may be derived through ex-
periments such that the excessive vibration (Vmax) pass-
ing point is located at half cycle.
[0063] FIG. 10 is a graph illustrating a brake control
process of reducing the excessive vibration of the water
tub in the washing machine with the balancers according
to the present embodiment.
[0064] As shown in FIG. 10, when the vibration of the
water tub exceeds the predetermined vibration level
(Vmax), the control unit brakes the motor 50 such that
the RPM of the motor is rapidly lowered to the predeter-
mined number of rotations (W-RPM) to reliably reduce
the vibrations of the water tub 20, and reincreases the
number of rotations of the motor 50, after the predeter-
mined second time (W-T2) has elapsed, to reduce the
magnitude and deviation of the excessive vibration of the
water tub 20. In addition, the time necessary for the re-
increase of the number of rotations of the motor 50 is
reduced, and thereby the total washing time is reduced.
[0065] Subsequently, when it is determined that the
spin-drying operation has been completed (S228), the
control unit 120 stops the operation of the motor 50
(S230). If it is not determined that the spin-drying oper-
ation has not been completed, the operation returns to
S228.
[0066] In the above-described embodiment, the proc-
ess of reducing the excessive vibration of the water tub
20 generated during the spin-drying operation was de-
scribed. However, the present embodiment is not limited
to the spin-drying operation. For example, the present
embodiment may be applied to any operation in which
the vibration of the water tub 20 may be generated before
the balls reach a balancing position in the washing ma-
chine with the balancers 60.
[0067] As apparent from the above description, the
present embodiment provides a washing machine and a
control method thereof that is capable of reincreasing the
number of rotations of a motor after maintaining the
number of rotations of the motor at a predetermined
number of rotations before excessive vibration of a water
tub is generated for a predetermined time such that the
motor passes through an excessive vibration generating
point of the water tub. Consequently, the present embod-
iment has the effect of reducing the excessive vibration
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of the water tub generated before balls reach the balanc-
ing position.
[0068] Furthermore, the present embodiment provides
a washing machine and a control method thereof that is
capable of braking the motor, when the water tub is vi-
brated at more than a predetermined vibration level after
reincreasing the RPM of the motor, to lower the RPM of
the motor to a predetermined number of rotations, and
reincreasing the RPM of the motor, whereby the exces-
sive vibration of the water tub is prevented based on not
the probability but the control. Consequently, the present
embodiment has the effect of reliably reducing the ex-
cessive vibration of the water tub.
[0069] Although a few embodiments have been shown
and described, it would be appreciated by those skilled
in the art that changes may be made in this embodiment
without departing from the principles of the invention, the
scope of which is defined in the claims and their equiv-
alents.

Claims

1. A control method of controlling a washing machine
including a motor (50), a water tub (20), and a rotary
tub (30) having balancers (60), the control method
comprising:

i) spinning (S202) the rotary tub (30);
ii) maintaining (S208) a rotation speed of the ro-
tary tub (30) at a predetermined rotation speed
(W-RPM) during a first predetermined time (W-
T1); and
iii) increasing (S212) the rotation speed of the
rotary tub (30) after the first predetermined time
(W-T1) has elapsed to perform a spin-drying op-
eration of the washing machine, characterized
by the further steps of:
iv) detecting (S214) a vibration of the water tub
(20) during the increasing (S212) of the rotation
speed of the rotary tub (30);
v) braking (S218) the motor (50) to decelerate
the rotation speed of the rotary tub (30) based
on determining that the detected vibration of the
water tub (20) exceeds (S216) a predetermined
vibration level;
vi) maintaining (S222, S224) the rotation speed
of the rotary tub (30) at the predetermined rota-
tion speed (W-RPM); and
vii) increasing (S226) the rotation speed of the
rotary tub (30) based on determining that a sec-
ond predetermined time (W-T2) has elapsed af-
ter the braking (S218) the motor, while the rota-
tion speed of the rotary tub (30) is being main-
tained at the predetermined rotation speed (W-
RPM).

2. The control method according to claim 1, wherein

the predetermined rotation speed (W-RPM) is lower
than 270 RPM.

3. The control method according to claim 2, wherein
the predetermined rotation speed (W-RPM) is higher
than 160 RPM.

4. A washing machine including a control unit (120)
configured to control the washing machine by the
control method according to one of the previous
claims.

Patentansprüche

1. Steuerverfahren zur Steuerung einer Waschmaschi-
ne mit einem Motor (50), einem Wasserbehälter (20)
und einem Drehbehälter (30) mit Ausgleichseinhei-
ten (60), wobei das Steuerverfahren umfasst:

i) In-Drehung-Versetzen (S202) des Drehbehäl-
ters (30);
ii) Beibehalten (S208) einer Drehgeschwindig-
keit des Drehbehälters (30) auf einer vorbe-
stimmten Drehgeschwindigkeit (W-RPM) wäh-
rend einer ersten vorbestimmten Zeitdauer (W-
T1); und
iii) Erhöhen (S212) der Drehgeschwindigkeit
des Drehbehälters (30) nach dem Verstreichen
der ersten vorbestimmten Zeitdauer (W-T1) zur
Ausführung eines Rotationstrocknungsvor-
gangs der Waschmaschine,

gekennzeichnet durch die Schritte:

iv) Erfassen (S214) einer Schwingung des Was-
serbehälters (20) während der Erhöhung (S212)
der Drehgeschwindigkeit des Drehbehälters
(30);
v) Abbremsen (S218) des Motors (50) derart,
dass die Drehgeschwindigkeit des Drehbehäl-
ters (30) abgesenkt wird, beruhend darauf, dass
ermittelt wird, dass die erfasste Schwingung des
Wasserbehälters (20) einen vorbestimmten
Schwingungspegel übersteigt (S216);
vi) Beibehalten (S222, S224) der Drehge-
schwindigkeit des Drehbehälters (30) bei der
vorbestimmten Drehgeschwindigkeit (W-RPM);
und
vii) Erhöhen (S226) der Drehgeschwindigkeit
der Drehbehälters (30) beruhend darauf, dass
ermittelt wird, dass eine zweite vorbestimmte
Zeitdauer (W-T2) nach dem Abbremsen (S218)
des Motors verstrichen ist, während die Dreh-
geschwindigkeit des Drehbehälters (30) auf der
vorbestimmten Drehgeschwindigkeit (W-RPM)
gehalten wird.
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2. Steuerverfahren nach Anspruch 1, wobei die vorbe-
stimmte Drehgeschwindigkeit (W-RPM) niedriger
als 270 UpM ist.

3. Steuerverfahren nach Anspruch 2, wobei die vorbe-
stimmte Drehgeschwindigkeit (W-RPM) höher als
160 UpM ist.

4. Waschmaschine mit einer Steuereinheit (120), die
ausgebildet ist, die Waschmaschine mittels des
Steuerverfahrens nach einem der vorhergehenden
Ansprüche zu steuern.

Revendications

1. Procédé de commande pour commander une ma-
chine à laver comprenant un moteur (50), une cuve
d’eau (20), et une cuve rotative (30) comportant des
équilibreurs (60), le procédé de commande compre-
nant de :

i) faire tourner (S202) la cuve rotative (30) ;
ii) maintenir (S208) une vitesse de rotation de
la cuve rotative (30) à une vitesse de rotation
prédéterminée (W-RPM) pendant une première
durée prédéterminée (W-T1) ; et
iii) augmenter (S212) la vitesse de rotation de
la cuve rotative (30) après que la première durée
prédéterminée (W-T1) s’est écoulée pour effec-
tuer une opération d’essorage-séchage de la
machine à laver, caractérisée par les étapes
supplémentaires consistant à :

iv) détecter (S214) une vibration de la cuve
d’eau (20) pendant l’augmentation (S212)
de la vitesse de rotation de la cuve rotative
(30) ;
v) freiner (S218) le moteur (50) pour ralentir
la vitesse de rotation de la cuve rotative (30)
sur la base de la détermination que la vibra-
tion détectée de la cuve d’eau (20) dépasse
(S216) un niveau de vibration
prédéterminé ;
vi) maintenir (S222, S224) la vitesse de ro-
tation de la cuve rotative (30) à la vitesse
de rotation prédéterminée (W-RPM) ; et
vii) augmenter (S226) la vitesse de rotation
de la cuve rotative (30) sur la base de la
détermination qu’une seconde durée pré-
déterminée (W-T2) s’est écoulée après le
freinage (S218) du moteur, alors que la vi-
tesse de rotation de la cuve rotative (30) est
maintenue à la vitesse de rotation prédéter-
minée (W-RPM).

2. Procédé de commande selon la revendication 1,
dans lequel la vitesse de rotation prédéterminée (W-

RPM) est inférieure à 270 RPM (tour/min).

3. Procédé de commande selon la revendication 2,
dans lequel la vitesse de rotation prédéterminée (W-
RPM) est supérieure à 160 RPM.

4. Machine à laver comprenant une unité de comman-
de (120) configurée pour commander la machine à
laver par le procédé de commande selon l’une des
revendications précédentes.
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