
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
1 

76
0 

18
1

A
1

��&������������
(11) EP 1 760 181 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
07.03.2007 Bulletin 2007/10

(21) Application number: 06018555.0

(22) Date of filing: 05.09.2006

(51) Int Cl.:
D06F 35/00 (2006.01) D06F 37/20 (2006.01)

(84) Designated Contracting States: 
AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR
Designated Extension States: 
AL BA HR MK YU

(30) Priority: 05.09.2005 KR 20050082319

(71) Applicant: LG Electronics Inc.
Yongdungpo-gu
Seoul (KR)

(72) Inventors:  
• Koo, Bon-Kwon

Seongdong-Gu
Seoul (KR)

• Kim, Jae-Hyun
Guro-Gu
Seoul (KR)

• Jeon, Si-Moon
Seocho-Gu
Seoul (KR)

• Lee, Tae-Hee
Wonmi-Gu
Bucheon
Gyeonggi-Do (KR)

(74) Representative: Vossius & Partner
Siebertstrasse 4
81675 München (DE)

(54) Dehydration control apparatus and method for washing machine

(57) The present invention discloses a dehydration
control apparatus and method for a washing machine.
The dehydration control apparatus for the washing ma-
chine includes: a storing unit for storing reference unbal-
ance quantities according to each load quantity; and a
control unit for detecting a load quantity and an unbalance

quantity by accelerating or decelerating a motor of the
washing machine, comparing a reference unbalance
quantity from the stored reference unbalance quantities
that correspond to the detected load quantity with the
detected unbalance quantity, and determining dehydra-
tion completion according to the comparison result.
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Description

[0001] This application claims the benefit of Korean Patent Application No. 2005-82319, filed September 5, 2005,
which is hereby incorporated by reference for all purposes as if fully set forth herein.
[0002] This application claims the benefit of Korean Patent Application No. 2005-82319, filed September 5, 2005,
which is hereby incorporated by reference for all purposes as if fully set forth herein.
The present invention relates to a washing machine, and more particularly, to a dehydration control apparatus and
method for a washing machine which can sense variations of a dehydration quantity and apply different reference
unbalance quantities according to the varied load quantities.
[0003] Generally, a washing machine applies a mechanical operation, such as friction or vibration, to the laundry put
in a washing solution, thereby separating contaminants from the laundry.
[0004] For this, the washing machine performs a washing step for applying a mechanical force to the laundry mixed
with the washing solution, a rinsing step for separating the washing solution containing contaminants from the laundry,
and a dehydration step for separating the rinsing water from the laundry.
[0005] When the laundry is not evenly distributed in the washing machine, namely, when an unbalance of the laundry
is generated, serious vibration and noise occur in the dehydration operation.
[0006] Therefore, the washing machine needs a laundry leveling function of detecting an unbalance quantity and
evenly distributing the laundry according to the detected unbalance quantity.
[0007] FIG. 1 is a flowchart illustrating a related art unbalance quantity detecting and dehydration method for a washing
machine.
[0008] In FIG. 1, the related art unbalance quantity detecting and dehydration method for the washing machine includes
the steps of: operating a motor of the washing machine at a low speed (S11); detecting an unbalance quantity by sensing
variations of a speed (RPM) of the motor (S12); comparing a preset reference unbalance quantity with the detected
unbalance quantity (S13); when the detected unbalance quantity is larger than the reference unbalance quantity, per-
forming a laundry leveling function (S14A), and when the detected unbalance quantity is smaller than the reference
unbalance quantity, performing the dehydration operation by increasing the speed of the motor (S14B).
[0009] The step (S12) for detecting the unbalance quantity will now be explained in detail with reference to FIG. 2.
[0010] Variations in the spinning speed (RPM) of the motor of the washing machine are detected by measuring the
spinning speed of the motor at intervals of a predetermined time and period using a speed detecting unit mounted on
the motor.
[0011] An unbalance quantity and a load quantity at point A of FIG. 2 are detected using a maximum variation and a
minimum variation among the variations of the spinning speed of the motor of the washing machine.
[0012] The detected unbalance quantity is compared with a reference unbalance quantity corresponding to a preset
load quantity. When the detected unbalance quantity is larger than the reference unbalance quantity, the motor of the
washing machine is stopped, the spinning direction of the motor is changed, and the laundry leveling function is performed
again.
[0013] When the detected unbalance quantity is smaller than the reference unbalance quantity, the dehydration op-
eration is performed to remove moisture from the laundry by increasing the speed of the motor below a resonance speed.
Thereafter, the speed of the motor is decreased and an unbalance quantity in point B of FIG. 2 is detected.
[0014] When the unbalance quantity detected in the point B is smaller than the reference unbalance quantity, the
dehydration operation is performed by increasing the speed of the motor. When the speed of the motor reaches a preset
dehydration speed, the speed of the motor is decreased after a predetermined time, and an unbalance quantity at point
C of FIG. 2 is detected.
[0015] When the unbalance quantity detected at the point C of FIG. 2 is larger than the reference unbalance quantity,
the motor of the washing machine is stopped, the spinning direction of the motor is changed, and the laundry leveling
function is performed again.
[0016] When the detected unbalance quantity is smaller than the reference unbalance quantity, the speed of the motor
is increased to a preset dehydration speed, and the dehydration operation is performed at the dehydration speed for a
preset time and stopped.
[0017] The load quantities in A, B and C of FIG. 2 are varied by increase of the dehydration speed. However, the
related art dehydration control apparatus and method for the washing machine determine the reference unbalance
quantity by using the first sensed load quantity.
[0018] Accordingly, when the first sensed reference unbalance quantity is an error, noise and vibration are generated
in the dehydration operation. In addition, since a reattempt number for dehydration acceleration is increased by strictly
applying the standard, it takes a long time to enter into the dehydration stage
[0019] Accordingly, the present invention is directed to a dehydration control apparatus and method for washing
machine that substantially obviates one or more of the problems due to limitations and disadvantages of the related art.
[0020] An advantage of the present invention is to provide a dehydration control apparatus and method for a washing
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machine which can restrict noise and vibration resulting from mis-application of a reference unbalance quantity and
reduce a dehydration entering time, by sensing variations of a dehydration quantity and applying different reference
unbalance quantities according to the varied load quantities.
[0021] Additional features and advantages of the invention will be set forth in the description which follows, and in part
will be apparent from the description, or may be learned by practice of the invention. These and other advantages of
the invention will be realized and attained by the structure particularly pointed out in the written description and claims
hereof as well as the appended drawings.
[0022] To achieve these and other advantages and in accordance with the purpose of the present invention, as
embodied and broadly described herein, there is provided a dehydration control apparatus for a washing machine,
including: a storing unit for storing reference unbalance quantities according to each load quantity; and a control unit for
detecting a load quantity and an unbalance quantity by accelerating or decelerating a motor of the washing machine,
comparing a reference unbalance quantity corresponding to the detected load quantity with the detected unbalance
quantity, and determining dehydration completion based upon the comparison result.
[0023] In another aspect of the present invention, there is provided a dehydration control method for a washing machine
which spin-dries the laundry in an optimum state, the method including: detecting a load quantity and an unbalance
quantity of the laundry by increasing or decreasing a dehydration speed; and comparing a reference unbalance quantity
corresponding to the detected load quantity with the detected unbalance quantity, and determining dehydration com-
pletion according to the comparison result.
[0024] In another aspect of the present invention, there is provided a dehydration control method for a washing machine
which spin-dries the laundry in optimum state, the method including: detecting a first load quantity and a first unbalance
quantity at a first target speed in a dehydration mode; comparing the first unbalance quantity with a first reference
unbalance quantity corresponding to the first load quantity, one of accelerating a wash tub to a second target speed
according to the comparison result and decelerating the wash tub to the first target speed, and detecting a second load
quantity and a second unbalance quantity; comparing the second unbalance quantity with a second reference unbalance
quantity corresponding to the second load quantity, one of accelerating the wash tub to a third target speed according
to the comparison result and decelerating the wash tub to the first target speed, and detecting a third load quantity and
a third unbalance quantity; and comparing the third unbalance quantity with a third reference unbalance quantity corre-
sponding to the third load quantity, and confirming final dehydration according to the comparison result.
[0025] It is to be understood that both the foregoing description and the following detailed description are exemplary
and explanatory and are intended to provide further explanation of the invention as claimed.
[0026] The accompanying drawings, which are included to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification, illustrate embodiments of the invention and together with the
description serve to explain the principles of the invention.
In the drawings:

FIG. 1 is a flowchart illustrating a related art unbalance quantity detecting and dehydration method for a washing
machine;
FIG. 2 is a graph illustrating a related art dehydration process;
FIG. 3 is a block diagram illustrating a structure of a dehydration control apparatus for a washing machine in
accordance with an embodiment of the present invention;
FIG. 4 is a flowchart illustrating a dehydration control method for a washing machine in accordance with an embod-
iment of the present invention; and
FIG. 5 is a graph illustrating a dehydration process of the washing machine in accordance with the present invention

[0027] Reference will now be made in detail to embodiments of the present invention, examples of which are illustrated
in the accompanying drawings.
[0028] A dehydration control apparatus and method for a washing machine which can restrict noise and vibration
resulting from mis-application of a reference unbalance quantity and reduce a dehydration time, by sensing variations
of a dehydration quantity and applying different reference unbalance quantities according to the varied load quantities
will now be described in detail with reference to the accompanying drawings.
[0029] FIG. 3 is a block diagram illustrating the structure of the dehydration control apparatus for the washing machine
in accordance with an embodiment of the present invention.
[0030] In FIG. 3, the dehydration control apparatus for the washing machine includes a motor 100, a driving unit 500,
a storing unit 300, a display unit 400 and a control unit 200.
[0031] The motor 100 rotates a wash tub in the washing machine.
[0032] The driving unit 500 drives the motor 100.
[0033] The storing unit 300 stores reference unbalance quantities corresponding to each load quantity.
[0034] The display unit 400 displays a washing operation proceeding state of the washing machine.
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[0035] The control unit 200 wholly controls the washing operation of the washing machine.
[0036] In accordance with the present invention, the control unit 200 detects a load quantity and an unbalance quantity
by increasing or decreasing a dehydration speed of the washing machine, compares the reference unbalance quantity
corresponding to the detected load quantity with the detected unbalance quantity, and determines dehydration completion
according to the compared result.
[0037] The dehydration control method for the washing machine in accordance with the present invention will now be
described in more detail with reference to FIG. 4.
[0038] The storing unit 300 stores, in advance, pre-determined optimum reference unbalance quantities corresponding
to each load quantity.
[0039] The storing unit 300 may be comprised of a ROM table for storing the reference unbalance quantities corre-
sponding to each load quantity in the form of database.
[0040] In a dehydration mode (SP1), the control unit 200 maintains a first target speed (about 100 RPM) at point A of
FIG. 5, and calculates a first load quantity and a first unbalance quantity (SP2).
[0041] The control unit 200 selects a first reference unbalance quantity that corresponds to the first load quantity from
the storing unit 300, and compares the selected first reference unbalance quantity with the first unbalance quantity (SP3).
[0042] If the first unbalance quantity is larger than the first reference unbalance quantity corresponding to the first load
quantity, the control unit 200 repeatedly performs the dehydration operation by applying the first unbalance quantity at
the first target speed, to complete dehydration (SP4 and SP5).
[0043] Conversely, when the first unbalance quantity is smaller than the first reference unbalance quantity correspond-
ing to the first load quantity, the control unit 200 increases the dehydration speed to a second target speed (about 200
PRM) at point B of FIG. 5 (SP6), constantly maintains the second target speed, and performs the dehydration operation
(SP7).
[0044] After performing the dehydration operation at the second target speed for a predetermined time, the control
unit 200 decreases the second target speed to the first target speed by dynamic braking (SP8), and calculates a second
load quantity and a second unbalance quantity.
[0045] Here, the second load quantity is represented by the following formula: 

ω0 : sensing start rpm
PWM : ω0 rpm control PWM value
s1 : revolution angle in braking
t1 : braking time
Σω·∆s : sum of speed in braking

[0046] In the dynamic braking, three terminals (positive/negative terminals and ground terminal) of the motor are
shorted by a switch for driving the motor, and a braking torque generated by the short is controlled and applied to the motor.
[0047] The control unit 200 compares the second unbalance quantity with the second reference unbalance quantity
corresponding to the second load quantity (SP10).
[0048] If the second unbalance quantity is larger than the second reference unbalance quantity corresponding to the
second load quantity, the control unit 200 repeatedly performs the dehydration operation by applying the second unbal-
ance quantity at the second target speed to complete dehydration (SP11 and SP5).
[0049] Conversely, when the second unbalance quantity is smaller than the second reference unbalance quantity
corresponding to the second load quantity, the control unit 200 increases the dehydration speed of the washing machine
to a third target speed (about 400 PRM) at point C of FIG. 5 (SP12), constantly maintains the third target speed, and
performs the dehydration operation (SP13).
[0050] After performing the dehydration operation at the third target speed for a predetermined time, the control unit
200 decreases the third target speed to the first target speed by dynamic braking (SP14), and calculates a third load
quantity and a third unbalance quantity.
[0051] Here, the third load quantity is detected using the formula above for calculating the second load quantity.
[0052] In addition, the first target speed, the second target speed and the third target speed satisfy ’the first target
speed < the second target speed < the third target speed’.



EP 1 760 181 A1

5

5

10

15

20

25

30

35

40

45

50

55

[0053] The control unit 200 compares the third unbalance quantity with the third reference unbalance quantity corre-
sponding to the third load quantity (SP16).
[0054] If the third unbalance quantity is larger than the third reference unbalance quantity corresponding to the third
load quantity, the control unit 200 repeatedly performs the dehydration operation by applying the third unbalance quantity
to complete dehydration (SP17 and SP5).
[0055] Conversely, when the third unbalance quantity is smaller than the third reference unbalance quantity corre-
sponding to the third load quantity, the control unit 200 increases the dehydration speed of the washing machine to the
third target speed (about 400 PRM) (SP12), constantly maintains the third target speed, and performs the dehydration
operation (SP13).
[0056] After performing the dehydration operation at the third target speed for a predetermined time, the control unit
200 decreases the third target speed to the first target speed by dynamic braking (SP14), and repeatedly updates the
third load quantity and the third unbalance quantity until the third unbalance quantity is larger than the third reference
unbalance quantity corresponding to the third load quantity.
[0057] In accordance with the present invention, the actual weight of the laundry varied by the laundry leveling function
and the dehydration operation is applied in the dehydration mode of the washing machine. The dehydration operation
is carried out using the reference unbalance quantity corresponding to the actual weight of the laundry.
[0058] Therefore, in the dehydration mode of the washing machine, the variations of the dehydration quantity of the
laundry are sensed, and different allowable unbalance quantities are applied according to the varied load quantities.
[0059] As discussed earlier, the dehydration control apparatus and method for the washing machine can restrict noise
and vibration resulting from mis-application of the reference unbalance quantity and reduce the dehydration entering
time, by sensing variations of the dehydration quantity and applying different reference unbalance quantities according
to the varied load quantities in the dehydration mode.
[0060] 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 spirit or scope of the invention. Thus, it is intended that the present invention cover
the modifications and variations of this invention provided they come within the scope of the appended claims and their
equivalents.

Claims

1. A dehydration control apparatus for a washing machine, comprising:

a storing unit for storing reference unbalance quantities according to each load quantity; and
a control unit for detecting a load quantity and an unbalance quantity by accelerating or decelerating a motor
of the washing machine, comparing a reference unbalance quantity from the stored reference unbalance quan-
tities that corresponds to the detected load quantity with the detected unbalance quantity, and determining
dehydration completion based upon the comparison.

2. The dehydration control apparatus as claimed in claim 1, wherein the control unit detects first, second and third load
quantities and first, second and third unbalance quantities at first, second and third target speeds, selects first,
second and third reference unbalance quantities corresponding to the detected first, second and third load quantities,
compares the selected first, second and third reference unbalance quantities with the first, second and third unbalance
quantities, respectively, and determines final dehydration based upon the comparison.

3. The dehydration control apparatus as claimed in claim 2, wherein the first target speed, the second target speed
and the third target speed satisfy ’the first target speed < the second target speed < the third target speed’.

4. The dehydration control apparatus as claimed in claim 2, wherein, when the first unbalance quantity detected at the
first target speed is smaller than the first reference unbalance quantity corresponding to the first load quantity, the
control unit increases the dehydration speed to the second target speed, constantly maintains the second target
speed, and performs the dehydration operation, after performing the dehydration operation at the second target
speed for a predetermined time, the control unit decreases the second target speed to the first target speed by
dynamic braking and detects the second load quantity and the second unbalance quantity, when the first unbalance
quantity is larger than the first reference unbalance quantity corresponding to the first load quantity, the control unit
repeatedly performs the dehydration operation by applying the first unbalance quantity and determines final dehy-
dration., when the second unbalance quantity detected at the second target speed is smaller than the second
reference unbalance quantity corresponding to the second load quantity, the control unit increases the dehydration
speed to the third target speed, constantly maintains the third target speed and performs the dehydration operation,
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and after performing the dehydration operation at the third target speed for a predetermined time, the control unit
decreases the third target speed to the first target speed by dynamic braking and detects the third load quantity and
the third unbalance quantity.

5. The dehydration control apparatus as claimed in any of claims 2 to 4, wherein, when the second unbalance quantity
is larger than the second reference unbalance quantity corresponding to the second load quantity, the control unit
repeatedly performs the dehydration operation by applying the second unbalance quantity, and determines final
dehydration.

6. The dehydration control apparatus as claimed in any of claims 2 to 5, wherein when the third unbalance quantity is
larger than the third reference unbalance quantity corresponding to the third load quantity, the control unit repeatedly
performs the dehydration operation by applying the third unbalance quantity and determines final dehydration., and
when the third unbalance quantity is smaller than the third reference unbalance quantity corresponding to the third
load quantity, the control unit increases the dehydration speed to the third target speed, decreases the third target
speed to the first target speed, and repeatedly updates the third load quantity and the third unbalance quantity until
the third unbalance quantity is larger than the third reference unbalance quantity corresponding to the third load
quantity.

7. A dehydration control method for a washing machine which spin-dries the laundry in an optimum state, the method
comprising:

detecting a first load quantity and a first unbalance quantity at a first target speed in a dehydration mode;
comparing the first unbalance quantity with a first reference unbalance quantity corresponding to the first load
quantity, one of accelerating a wash tub to a second target speed according to the comparison result and
decelerating the wash tub to the first target speed, and detecting a second load quantity and a second unbalance
quantity;
comparing the second unbalance quantity with a second reference unbalance quantity corresponding to the
second load quantity, one of accelerating the wash tub to a third target speed according to the comparison
result and decelerating the wash tub to the first target speed, and detecting a third load quantity and a third
unbalance quantity; and
comparing the third unbalance quantity with a third reference unbalance quantity corresponding to the third load
quantity, and confirming final dehydration according to the comparison result.

8. The dehydration control method as claimed in claim 7, wherein detecting the second load quantity and the second
unbalance quantity comprises:

when the first unbalance quantity is smaller than the first reference unbalance quantity corresponding to the
first load quantity, increasing a dehydration speed to the second target speed;
when the dehydration speed reaches the second target speed, constantly maintaining the second target speed
and performing the dehydration operation; and
after a predetermined time, decreasing the second target speed to the first target speed by dynamic braking,
and calculating the second load quantity and the second unbalance quantity.

9. The dehydration control method as claimed in claim 7 or 8, wherein detecting the third load quantity and the third
unbalance quantity comprises:

when the second unbalance quantity is smaller than the second reference unbalance quantity corresponding
to the second load quantity, increasing the dehydration speed to the third target speed;
when the dehydration speed reaches the third target speed, constantly maintaining the third target speed and
performing the dehydration operation;
after a predetermined time elapses, decreasing the third target speed to the first target speed by dynamic
braking, and calculating the third load quantity and the third unbalance quantity; and
repeatedly performing the dehydration operation by applying the second unbalance quantity, and determining
final dehydration, when the second unbalance quantity is larger than the second reference unbalance quantity
corresponding to the second load quantity.

10. The dehydration control method as claimed in any of claims 7 to 9, wherein confirming final dehydration comprises:
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when the third unbalance quantity is larger than the third reference unbalance quantity corresponding to the
third load quantity, repeatedly performing the dehydration operation by applying the third unbalance quantity,
and determining final dehydration; and
when the third unbalance quantity is smaller than the third reference unbalance quantity corresponding to the
third load quantity, increasing the dehydration speed to the third target speed, decreasing the third target speed
to the first target speed, and repeatedly updating the third load quantity and the third unbalance quantity until
the third unbalance quantity is larger than the third reference unbalance quantity corresponding to the third load
quantity.
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