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Description
[Technical Field]

[0001] The presentdisclosure relates to awashing ma-
chine and a method for controlling the same.

[Background Art]

[0002] A washing machine is an electronic appliance
that washes laundry, such as clothing, bedding, towels,
fabrics, and the like. The washing machine may include
one or more washing tubs configured to store laundry
and wash water therein, and may wash laundry by rota-
tion of the washing tub.

[0003] The washing tub of the washing machine may
include a rotary pulsator installed at a bottom surface
thereof, ormayinclude arotary rod having wings installed
atthe center thereof, such that the washing machine may
wash laundry by rotating the pulsator or the rotary rod.
[0004] The washing machine provided with the pulsa-
tor may wash laundry stored in the washing tub using
eddy currents produced by rotating the pulsator disposed
at the bottom surface of the washing tub at a high speed.
The washing machine may agitate laundry by periodically
rotating the pulsator in different directions within the
range of a predetermined angle, such that the laundry
may be washed.

[0005] The washing machine may include a laundry
inlet (or opening) provided at a front thereof, and may
include a drum that rotates while being tilted at a prede-
termined angle with respect to a line perpendicular to the
ground. In this case, laundry may be washed using a
head of water obtained by rotation of the drum.

[0006] The washing machine may perform a washing
process using various methods as described above. Up-
on completion of the washing process, the washing ma-
chine may wash laundry by further performing at least
one of a rinsing process and a dehydration process in
order of precedence.

[0007] The above information is presented as back-
ground information only to assist with an understanding
of the present disclosure. No determination has been
made, and no assertion is made, as to whether any of
the above might be applicable as prior art with regard to
the present disclosure.

[0008] US 2016/215432 A1 discloses a configuration
for controlling the first washing motor based on the output
of a vibration sensor.

[Disclosure]

[Technical Problem]

[0009] Aspectsofthe presentdisclosure aretoaddress
at least the above-mentioned problems and/or disadvan-

tages and to provide at least the advantages described
below. Accordingly, an aspect of the present disclosure
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is to provide a washing machine having a plurality of
washing tubs, which reduces or removes excessive vi-
bration caused by simultaneous operation of the plurality
of washing tubs, and a method for controlling the same.
[0010] Another aspect of the present disclosure is to
provide awashing machine for solving unbalance caused
by eccentricity of laundry when the laundry is washed
using one or more washing tubs, and a method for con-
trolling the same.

[0011] Additional aspects of the disclosure will be set
forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned
by practice of the disclosure.

[Technical Solution]

[0012] Inaccordance with an aspect of the present dis-
closure, a washing machine is provided. The washing
machine includes afirstrotary tub, a firstdriver configured
to rotate the first rotary tub, a second rotary tub, a second
driver configured to rotate the second rotary tub, and at
least one processor configured to control the first driver
and the second driver in a manner that the first rotary tub
and the second rotary tub rotate, wherein the atleastone
processor, if arotation speed of the firstrotary tubis equal
to or higher than a first reference speed, controls the
second driver such that a rotation speed of the second
rotary tub increases to a target speed and then decreas-
es.

[0013] Iftherotationspeed ofthefirstrotarytubisequal
to or higher than the first reference speed and if the ro-
tation speed of the second rotary tub is equal to or higher
than the target speed, the at least one processor may
control the second driver in a manner that the rotation
speed of the second rotary tub decreases.

[0014] The at least one processor may shut off power
applied to the second driver when the rotation speed of
the second rotary tub reaches the target speed.

[0015] The rotation speed of the first rotary tub and the
rotation speed of the second rotary tub may include a
rotation speed to be generated in a dehydration process.
[0016] One of the first rotary tub and the second rotary
tub may rotate about a vertical axis, and the other one
of the first rotary tub and the second rotary tub may rotate
about a horizontal axis.

[0017] In accordance with another aspect of the
present disclosure, a washing machine is provided. The
washing machine includes a first rotary tub, a first driver
configured to rotate the first rotary tub, a second rotary
tub, a second driver configured to rotate the second rotary
tub, and at least one processor configured to control the
first driver and the second driver in a manner that the first
rotary tub and the second rotary tub rotate, wherein the
at least one processor controls the first driver and the
second driver in a manner that, according to a rotation
speed of one of the first rotary tub or the second rotary
tub, a rotation speed of the other one of the first rotary
tub or the second rotary tub is adjusted.



3 EP 3 585 931 B1 4

[0018] If the second rotary tub is kept at a predeter-
mined rotation speed and if the rotation speed of the first
rotary tubis less than a third reference speed, the atleast
one processor may control the second driver in a manner
that the rotation speed of the second rotary tub is higher
than the predetermined rotation speed. If the second ro-
tary tub is kept at a predetermined rotation speed and if
the rotation speed of the first rotary tub is higher than the
third reference speed, the at least one processor may
control the second driver in a manner that the rotation
speed of the second rotary tub is kept at the predeter-
mined rotation speed.

[0019] If the rotation speed of the second rotary tub
increases, the at least one processor may control the
second driver in a manner that an increased rotation
speed of the second rotary tub is maintained for a pre-
determined time.

[0020] In accordance with another aspect of the
present disclosure, a method for controlling a washing
machine is provided. The method includes measuring a
rotation speed of a first rotary tub, comparing a rotation
speed of the first rotary tub with a first reference speed,
and if the rotation speed of the first rotary tub is equal to
or higher than the first reference speed, controlling the
second driver in a manner that a rotation speed of the
second rotary tub increases to a target speed and then
decreases.

[0021] Iftherotation speed of thefirstrotary tubis equal
to or higher than the first reference speed and if the ro-
tation speed of the second rotary tub is equal to or higher
than the target speed, the method may further include
controlling the second driver in a manner that the rotation
speed of the second rotary tub decreases.

[0022] The controlling the second driver in a manner
that the rotation speed of the second rotary tub increases
to the target speed and then decreases may include: if
the rotation speed of the second rotary tub reaches the
target speed, shutting off power applied to the second
driver.

[0023] The rotation speed of the first rotary tub and the
rotation speed of the second rotary tub may include a
rotation speed to be generated in a dehydration process.
[0024] One of the first rotary tub or the second rotary
tub may rotate about a vertical axis, and the other one
of the first rotary tub or the second rotary tub may rotate
about a horizontal axis.

[0025] In accordance with another aspect of the
present disclosure, a washing machine is provided. The
washing machine includes a first rotary tub, a first driver
configured to rotate the first rotary tub, a second rotary
tub installed adjacent to the first rotary tub, a second driv-
er configured to rotate the second rotary tub, an operation
sensing portion configured to detect operation of at least
one of the second rotary tub or the second driver, and at
least one processor configured to determine whether un-
balance occurs in the second rotary tub on the basis of
the detection result, and when the unbalance occurs in
the second rotary tub in a washing process or a dehy-
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dration process, configured to increase an amount of
wash water stored in the second rotary tub or to change
operation of the second driver.

[0026] The operation sensing portion may include at
least one of: a rotary-tub operation sensing portion con-
figured to detect vibration of the second rotary tub, or a
driver operation sensing portion configured to detect at
least one of a rotation speed of the second driver, a volt-
age applied to the second driver, or a current applied to
the second driver.

[0027] The atleast one processor may change the op-
eration of the second driver by reducing a target rotation
speed of the driver, by reducing an operation rate of the
driver, by changing at least one of rotation acceleration
or rotation deceleration of the driver, or by reducing at
least one of an operation period or a stopped period of
the driver.

[0028] After the at least one processor increases the
amount of wash water stored in the second rotary tub or
changes the operation of the second driver, if a prede-
termined time has elapsed, the at least one processor
may reduce the amount of wash water stored in the rotary
tub or controls the driver to re-execute a legacy operation.
[0029] After unbalance occurs in the second rotary tub
several times, the at least one processor may increase
the amount of wash water stored in the second rotary tub
or may change an operation profile of the second driver.
[0030] Other aspects, advantages, and salient fea-
tures of the disclosure will become apparent to those
skilled in the art from the following detailed description,
which, taken in conjunction with the annexed drawings,
discloses various embodiments of the present disclo-
sure.

[Advantageous Effects]

[0031] As is apparent from the above description, a
washing machine including a plurality of washing tubs
and a method for controlling the same according to the
embodiments of the present disclosure may reduce or
remove excessive vibration caused by simultaneous op-
eration of the plurality of washing tubs, and a method for
controlling the same.

[0032] Inaccordance with the above-mentioned wash-
ing machine and method for controlling the same, when
one washing tub includes a plurality of washing tubs, the
respective washing tubs may be controlled according to
operations of different washing tubs, resulting in in-
creased operation efficiency of each washing tub.
[0033] Inaccordance with the above-mentioned wash-
ing machine and method for controlling the same, in order
to reduce or mitigate vibration encountered when one of
the plurality of washing tubs operates at a high rotation
frequency of a motor, at least another one of the plurality
of washing tubs need not always stop operation.

[0034] Inaccordance with the above-mentioned wash-
ing machine and method for controlling the same, al-
though one of the plurality of washing tubs operates, at
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least another one of the plurality of washing tubs need
not always stop operation, such that a standby time of
the at least one other washing tub may be minimized or
removed, resulting in reduction of a consumption time
needed for washing and dehydration processes.

[0035] Inaccordance with the above-mentioned wash-
ing machine and method for controlling the same, when
unbalance occurs in the washing tub by eccentricity of
laundry stored in the washing tub, the washing machine
may untangle and disperse tangled laundry, such that
unbalance in the washing tub is removed.

[0036] Inaccordance with the above-mentioned wash-
ing machine and method for controlling the same, since
unbalance in the washing tub is removed, unnecessary
vibration is prevented from being applied to the washing
tub, resulting in prevention of wear and damage to the
washing tub.

[0037] Inaccordance with the above-mentioned wash-
ing machine and method for controlling the same, since
unbalance in the washing tub is removed, washing effi-
ciency in at least one of a washing process, a rinsing
process, and a dehydration process is more improved.

[Description of Drawings]
[0038]

FIG. 1 is a block diagram illustrating a washing ma-
chine according to an embodiment of the present
disclosure;

FIG. 2 is a graph illustrating an example of change
in adrive speed of a first washing portion or a second
washing portion in washing and dehydration proc-
esses of the washing machine according to an em-
bodiment of the present disclosure;

FIG. 3 is a conceptual diagram illustrating a method
for controlling a rotation speed of a second washing
tub according to an embodiment of the present dis-
closure;

FIG. 4 is a graph illustrating an example of change
in a rotation speed of a first washing tub according
to an embodiment of the present disclosure;

FIG. 5is a graphillustrating an example of a method
for controlling a rotation speed of a second washing
tub according to an embodiment of the present dis-
closure;

FIG. 6 is a graph illustrating an example of change
in a rotation speed of a first washing tub according
to an embodiment of the present disclosure;

FIG. 7 is a graphillustrating an example of a method
for controlling a rotation speed of a second washing
tub according to an embodiment of the present dis-
closure;

FIG. 8 is a graph illustrating an example of change
in a rotation speed of a first washing tub according
to an embodiment of the present disclosure;

FIG. 9is a graphiillustrating an example of a method
for controlling a rotation speed of a first washing tub
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according to an embodiment of the present disclo-
sure;

FIG. 10 is a graph illustrating an example of change
in a rotation speed of a second washing tub accord-
ing to an embodiment of the present disclosure;
FIG. 11 is a block diagram illustrating a washing ma-
chine according to an embodiment of the present
disclosure;

FIG. 12is a view illustrating an example of a sensing
portion mounted to a washing tub according to an
embodiment of the present disclosure;

FIG. 13 is a view illustrating a situation in which an
unbalance occurs in a washing tub according to an
embodiment of the present disclosure;

FIG. 14 is a graph illustrating an example of change
inarotation speed of adriver when unbalance occurs
in a washing tub according to an embodiment of the
present disclosure;

FIG. 15 is a first diagram illustrating an example of
a method for changing a water level of wash water
stored in a washing tub according to an embodiment
of the present disclosure;

FIG. 16 is a second diagram illustrating an example
of a method for changing a water level of wash water
stored in a washing tub according to an embodiment
of the present disclosure;

FIG. 17 is aview illustrating a first example of change
in a rotation speed of a driver according to an em-
bodiment of the present disclosure;

FIG. 18 is a view illustrating a second example of
change in a rotation speed of a driver according to
an embodiment of the present disclosure;

FIG. 19 is a graph illustrating an example of change
in an operation rate of a driver according to an em-
bodiment of the present disclosure;

FIG. 20 is a conceptual diagram illustrating an ex-
ample of a method for changing an operation start
time and an operation end time of a driver according
to an embodiment of the present disclosure;
FIG.21is aview illustrating a first example of a meth-
od for controlling rotation of a washing tub when un-
balance occurs in the washing tub according to an
embodiment of the present disclosure;

FIG. 22 is a view illustrating a second example of a
method for controlling rotation of a washing tub when
unbalance occurs in the washing tub according to
an embodiment of the present disclosure;

FIG. 23 is a view illustrating a third example of a
method for controlling rotation of a washing tub when
unbalance occurs in the washing tub according to
an embodiment of the present disclosure;

FIG. 24 is a view illustrating a fourth example of a
method for controlling rotation of a washing tub when
unbalance occurs in the washing tub according to
an embodiment of the present disclosure;

FIG. 25 is a perspective view illustrating a washing
machine according to an embodiment of the present
disclosure;
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FIG. 26 is a view illustrating a first housing and a
second housing of the washing machine according
to an embodiment of the present disclosure;

FIG. 27 is a side cross-sectional view illustrating the
washing machine according to an embodiment of
the present disclosure;

FIG. 28 is an exploded perspective view illustrating
the second housing according to an embodiment of
the present disclosure;

FIG. 29is aview illustrating a fixed bracketand some
parts of a front housing of the washing machine ac-
cording to an embodiment of the present disclosure;
FIG. 30 is a side view illustrating a coupling position
between the fixed frame and the front housing of the
washing machine according to an embodiment of
the present disclosure;

FIG. 31is acontrol block diagram illustrating a wash-
ing machine according to an embodiment of the
present disclosure;

FIG. 32 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure;

FIG. 33 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure;

FIG. 34 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure;

FIG. 35 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure;

FIG. 36 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure;

FIG. 37 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure;

FIG. 38 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure;

FIG. 39 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure; and

FIG. 40 is a flowchart illustrating a method for con-
trolling a washing machine according to an embod-
iment of the present disclosure.

[0039] Throughoutthe drawings, like reference numer-
als will be understood to refer to like parts, components,
and structures.

[Best Mode]

[0040] The following description with reference to the
accompanying drawings is provided to assist in a com-
prehensive understanding of various embodiments of the
present disclosure as defined by the claims. It includes
various specific details to assist in that understanding but
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these are to be regarded as merely exemplary. Accord-
ingly, those of ordinary skill in the art will recognize that
various changes and modifications of the various em-
bodiments described herein can be made withoutdepart-
ing from the scope of the present disclosure. In addition,
descriptions of well-known functions and constructions
may be omitted for clarity and conciseness.

[0041] The terms and words used in the following de-
scription and claims are not limited to the bibliographical
meanings, but, are merely used by the inventor to enable
a clear and consistent understanding of the present dis-
closure. Accordingly, it should be apparent to those
skilled in the art that the following description of various
embodiments of the present disclosure is provided for
illustration purpose only and not for the purpose of limiting
the present disclosure as defined by the appended
claims.

[0042] Itis to be understood that the singular forms "a,"
"an," and "the" include plural referents unless the context
clearly dictates otherwise. Thus, for example, reference
to "a component surface" includes reference to one or
more of such surfaces.

[0043] Throughout the specification of the present dis-
closure, terms "..part", "..module", "..member", "..block",
and the like mean an element capable of being imple-
mented by hardware, software, or a combination thereof.
As used in the specification and appended claims, the
term ".parts", "..modules", "..members", or "..blocks"
may be implemented by a single constituent element, or
the term"..part", "..module", "..member", or "..block" may
include a plurality of constituent elements.

[0044] Throughout the specification of the present dis-
closure, if it is assumed that a certain part is connected
(or coupled) to another part, the term "connection or cou-
pling" means that the certain part is directly connected
(orcoupled) to another part and/or is indirectly connected
(or coupled) to another part. Here, direct connection may
refer to physical connection, and indirect connection may
refer to electrical connection.

[0045] Throughout the specification of the present dis-
closure, if it is assumed that a certain part includes a
certain component, the term "comprising or including”
means that a corresponding component may further in-
clude other components unless context clearly indicates
otherwise.

[0046] In description of the present disclosure, the
terms "first" and "second" may be used to describe var-
ious components, but the components are not limited by
the terms. These terms may be used to distinguish one
component from another component.

[0047] Various embodiments of a washing machine in-
cluding a first washing portion and a second washing
portion according to the present disclosure will hereinaf-
ter be described with reference to FIGS. 1, 2, 3, 4, 5, 6,
7, 8,9, and 10.

[0048] FIG. 1is a block diagram illustrating a washing
machine according to an embodiment of the present dis-
closure.
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[0049] Referring to FIG. 1, the washing machine 1 ac-
cording to an embodiment of the present disclosure may
include a first washing portion 10 to wash laundry, and
a second washing portion 20 that washes laundry and is
operable with the first washing portion 10 at the same
time or at different times.

[0050] The first washing portion 10 may be provided
to perform at least one of a washing process, a rinsing
process, and a dehydration process. The second wash-
ing portion 20 may be provided to perform at least one
of a washing process, a rinsing process, and a dehydra-
tion process. In this case, processes operable by the first
washing portion 10 may be identical to processes oper-
able by the second washing portion 20. Alternatively,
some of the processes operable by the first washing por-
tion 10 may be identical to some of the processes oper-
able by the second washing portion 20, and some other
processes operable by the first washing portion 10 may
be different from some other processes operable by the
second washing portion 20. In addition, processes oper-
able by the first washing portion 10 may also be different
from processes operable by the second washing portion
20.

[0051] Processes to be respectively performed by the
first washing portion 10 and the second washing portion
20 may be identical to or different from each other. For
example, when the first washing portion 10 performs a
dehydration process, the second washing portion 20 may
perform another process different from the dehydration
process, for example, a washing process or a rinsing
process. Alternatively, the second washing portion 20
may also perform the dehydration as in the first washing
portion 10.

[0052] The first washing portion 10 and the second
washing portion 20 may start a predetermined process
at the same time or at different times. For example, the
first washing portion 10 and the second washing portion
20 may simultaneously start the dehydration process, or
the dehydration process of the first washing portion 10
and the dehydration process of the second washing por-
tion 20 may be almost simultaneously started. In another
example, one of the first washing portion 10 and the sec-
ond washing portion 20 may first start the dehydration
process, and the other washing portion may then start
the dehydration process after lapse of a predetermined
time from the dehydration start time of the first-driven
washing portion as necessary.

[0053] Upon completion of one (e.g., a washing proc-
ess) of the processes, at least one of the first washing
portion 10 and the second washing portion 20 may se-
quentially perform other processes, for example, a de-
hydration process. In this case, at least one of the first
washing portion 10 and the second washing portion 20
may be provided to automatically or manually perform
other processes.

[0054] In addition, when the first washing portion 10
and the second washing portion 20 start the same proc-
ess (e.g., a washing process) at the same time or at al-
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most the same time, the first washing portion 10 and the
second washing portion 20 may end or finish the above-
mentioned same process at the same time or at different
times. When the first washing portion 10 and the second
washing portion 20 end the above-mentioned same proc-
ess at different times, one of the first washing portion 10
and the second washing portion 20 may start another
process that is sequentially scheduled, for example, a
dehydration process, prior to execution of still another
process.

[0055] In accordance with an embodiment, the first
washing portion 10 and the second washing portion 20
may be implemented using different schemes. For ex-
ample, the first washing portion 10 may be implemented
as a drum-type washing machine, and the second wash-
ing portion 20 may be implemented as an eddy-current
type washing machine or an agitation-type washing ma-
chine. In another example, the first washing portion 10
may be implemented as an eddy-current type washing
machine or an agitation-type washing machine, and the
second washing portion 20 may be implemented as a
drum-type washing machine.

[0056] In another embodiment, the first washing por-
tion 10 and the second washing portion 20 may also be
implemented using homogeneous schemes. For exam-
ple, both the first washing portion 10 and the second
washing portion 20 may also be implemented using one
of the drum-type washing machine, the eddy-currenttype
washing machine, and the agitation-type washing ma-
chine. For example, both the first washing portion 10 and
the second washing portion 20 may also be provided to
perform at least one of the washing, rising, and dehydra-
tion processes using a drum.

[0057] The above-mentioned implementation of the
first washing portion 10 and the second washing portion
20 is only the scope of the presentdisclosure is notlimited
thereto, and various schemes may also be applied to the
first washing portion 10 and the second washing portion
20 according to selection of a designer.

[0058] The first washing portion 10 and the second
washing portion 20 may be implemented in various ways
according to selection of the designer.

[0059] In accordance with an embodiment, the first
washing portion 10 and the second washing portion 20
may be stacked in a vertical direction. In other words,
one of the first washing portion 10 and the second wash-
ing portion 20 may be disposed on the other washing
machine, such that the first washing portion 10 and the
second washing portion 20 may be stacked vertically. In
more detail, for example, the second washing portion 20
may be disposed at an upper end of the first washing
portion 10. Of course, it should be noted that the first
washing portion 10 may also be disposed at an upper
end of the second washing portion 20 as necessary. In
this case, the first washing portion 10 and the second
washing portion 20 may be in contact with each other, or
may be adjacent to each other. In addition, according to
other embodiments, another device, for example, a dry-
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ing machine or the like, may be disposed between the
first washing portion 10 and the second washing portion
20 as necessary.

[0060] In accordance with another embodiment, the
first washing portion 10 and the second washing portion
20 may be arranged parallel to each other. In other words,
the second washing portion 20 may also be disposed at
the right or left side of the first washing portion 10.
[0061] The first washing portion 10 and the second
washing portion 20 may be integrated into one body such
that it is impossible to separate the first washing portion
10 and the second washing portion 20 from each other.
The first washing portion 10 and the second washing
portion 20 may be implemented using different washing
modules, and may then be coupled and assembled with
each other as necessary. Inthe latter case, the first wash-
ing portion 10 and the second washing portion 20 may
be detachably coupled to each other.

[0062] The first washing portion 10 and the second
washing portion 20 may be operable at predetermined
drive speeds R1 and R2, respectively. The first washing
portion 10 may remain or change the changeable prede-
termined drive speed (hereinafter referred to as a first
drive speed R1), and may perform at least one of the
washing, rinsing, and dehydration processes. The sec-
ond washing portion 20 may remain or change the
changeable predetermined drive speed (hereinafter re-
ferred to as a second drive speed R2), and may perform
atleastone of the washing, rinsing, and dehydration proc-
esses.

[0063] Atleast one of the first drive speed R1 and the
second drive speed D2 may be fixed within a specific
time period, or may be changeable within a specific time
period as necessary. The first drive speed R1 and the
second drive speed R2 may be identical to or different
from each other according to time points. If the first wash-
ing portion 10 and the second washing portion 20 perform
the same process at the same time, the first drive speed
R1 and the second drive speed R2 may be substantially
identical to each other or may be changed in similar ways
to each other.

[0064] Asdescribed later, the first drive speed R1 may
include at least one of a rotation speed of a first washing
tub 11, a rotation speed of a first pulsator (not shown)
rotatably movable at a bottom surface of the first washing
tub 11, arotation speed of afirst washing rod (not shown)
formed in a rod shape within the first washing tub 11, and
a rotation-shaft’s rotation speed (hereinafter referred to
as a rotation speed of a first driver 13) produced by a first
driver 13. The second drive speed R2 may include at
least one of a rotation speed of a second washing tub
21, a rotation speed of a second pulsator (not shown)
rotatably movable at a bottom surface of the second
washing tub 21, a rotation speed of a second washing
rod (not shown) formed in a rod shape within the second
washing tub 21, and/or a rotation-shaft’s rotation speed
(hereinafter referred to as a rotation speed of a second
driver 23) produced by a second driver 23. Although the
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above-mentioned embodiment has disclosed one exam-
ple including two washing portions 10 and 20 for conven-
ience of description and better understanding of the
present disclosure, the number of the washing portions
10 and 20 is not limited thereto. If necessary, it should
be noted that the present disclosure may further include
three or more washing portions. At least two of the three
or four washing portions may be disposed vertically
and/or may be disposed parallel to each other.

[0065] The respective washing portions 10 and 20 will
hereinafter be described with reference to the attached
drawings.

[0066] In accordance with an embodiment, the first
washing portion 10 may include a first washing tub 11 in
which laundry is introduced and washed, and afirstdriver
13 configured to supply necessary rotational force either
to the first washing tub 11 or to various kinds of compo-
nents installed in the first washing tub 11.

[0067] The first washing tub 11 may be formed in a
substantially cylindrical shape, and may be provided to
allow laundry to be introduced therein and washed.
[0068] The first washing tub 11 may be provided to be
rotatable at a fixed rotation speed or a variable rotation
speed with respect to a predetermined shaft. In this case,
the first washing tub 11 may also be implemented using
adrum rotatable with respect to a rotation shaft thatfaces
in a lateral direction (e.g., a transverse direction), in a
vertical direction (e.g., a longitudinal direction), or in an
upper direction. In accordance with an embodiment, the
first washing tub 11 may include a fixed tub (not shown)
and a rotary tub (not shown). In response to rotation of
the rotary tub, laundry stored in the first washing tub 11
may be washed.

[0069] And, a pulsator and/or rotary rod rotatable at a
fixed or variable rotation speed may be installed in the
first washing tub 11. By rotation of the pulsator and/or
the rotary rod, laundry introduced in the first washing tub
11 may also be washed.

[0070] The first driver 13 may be provided to supply
rotational force needed for the first washing tub 11. In
this case, the first driver 13 may directly transmit rota-
tional force to the rotary tub, the pulsator, the rotary rod,
the drum, or the like, or may indirectly transmit rotational
force to the rotary tub, the pulsator, the rotary rod, the
drum, or the like using various devices such as a gear
and the like.

[0071] The first driver 13 may be implemented using a
first motor. The first motor may generate rotational force
needed to rotate the rotary tub, pulsator, rotary rod, drum,
or the like. In this case, the motor may be implemented
as a predetermined motor, for example, an alternating
current (AC) motor or a brushless direct current (BLDC)
motor, generally used in washing machines.

[0072] The first driver 13 may operate to maintain or
change a rotation speed under control of the controller
30. Therefore, rotational movement of the first washing
tub 11 or constituent components (e.g., a rotary tub, a
pulsator, a rotary rod, etc.) installed in the first washing
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tub 11 may be carried out under control of the controller
30. In accordance with structure types of the washing
machine, the rotation speed of the first driver 13 may be
identical to or different from that of the rotary tub, the
pulsator, the rotary rod, the drum, or the like. In accord-
ance with an embodiment, the first washing portion 10
may further include at least one of a first feedback signal
generator 19-1 to generate a feedback signal to a control
signal received from the controller 30, a first-driver oper-
ation sensing portion 19-2 to detect a rotation speed of
the first driver 13, and afirst-washing-tub operation sens-
ing portion 19-3 to detect an internal operation of the first
washing tub 11.

[0073] The first feedback signal generator 19-1 may
detect and measure a control signal generated from the
controller 30, and may generate a feedback signal cor-
responding to the control signal generated from the con-
troller 30. In this case, the control signal from the con-
troller 30 may include information regarding a rotation
speed of the first driver 13. The first feedback signal gen-
erator 19-1 may generate a feedback signal in the same
manner as in the control signal, or may generate a feed-
back signal by amplifying the control signal or by per-
forming predefined filtering of the control signal. The
feedback signal generated by the first feedback signal
generator 19-1 may be transmitted to the controller 30.
The controller 30 may determine a rotation speed des-
ignated for the first driver 13 on the basis of the feedback
signal, and may thus determine a first drive speed of the
first washing portion 10.

[0074] The first-driver operation sensing portion 19-2
may detect a rotation speed of the first driver 13, may
convert the detection result into an electrical signal, and
may transmit the resultant electrical signal to the control-
ler 30. The first-driver operation sensing portion 19-2 may
be implemented using a rotation speed sensor. The ro-
tation speed sensor may include a tachometer, an en-
coder, a toothed-wheel sensor, etc. The tachometer may
include, for example, an electrical tachometer and/or a
photoelectric tachometer. The encoder may include, for
example, an optical incremental encoder, an optical ab-
solute encoder, a magnetic encoder, and/or a resolver.
The first-driver operation sensing portion 19-2 may be
implemented using various sensors capable of detecting
a rotation speed of the first driver 13.

[0075] The first-washing-tub operation sensing portion
19-3 may detect a rotation speed of the first washing tub
11, and may output an electrical signal corresponding to
the detection result to the controller 30. The first-washing-
tub operation sensing portion 19-3 may be implemented
using a predetermined rotation speed sensorin the same
manner as in the first-driver operation sensing portion
19-2. The rotation speed sensor may include, for exam-
ple, a tachometer, an encoder, a toothed-wheel sensor,
etc.

[0076] In accordance with an embodiment, the first
washing portion 10 may include one of the first feedback
signal generator 19-1, the first-driver operation sensing

15

20

25

30

35

40

45

50

55

portion 19-2, and the first-washing-tub operation sensing
portion 19-3, or may include at least two of the first feed-
back signal generator 19-1, the first-driver operation
sensing portion 19-2, and the first-washing-tub operation
sensing portion 19-3.

[0077] The controller 30 may properly acquire informa-
tion (e.g., the first drive speed R1) related to the operation
of the first washing portion 10 using at least one of the
first feedback signal generator 19-1, the first-driver op-
eration sensing portion 19-2, and the first-washing-tub
operation sensing portion 19-3.

[0078] Inaccordance with an embodiment, the second
washing portion 20 may include the second washing tub
21 in which laundry is introduced and washed, and a
second driver 23 configured to supply necessary rota-
tional force either to the second washing tub 21 or to
various kinds of components installed in the second
washing tub 21.

[0079] The second washing tub 21 may be formed in
a substantially cylindrical shape thatis substantially iden-
tical to or different from the first washing tub 11, and may
be provided to receive and wash laundry.

[0080] The second washing tub 21 may be provided
to be rotatable at a fixed rotation speed or a variable
rotation speed with respect to a predetermined shaft. In
this case, the second washing tub 21 may also be imple-
mented using a drum rotatable with respect to a rotation
shaft that faces in a lateral direction (e.g., a transverse
direction), in a vertical direction (e.g., a longitudinal di-
rection), or in an upper direction.

[0081] Inaccordance with an embodiment, the second
washing tub 21 may include a fixed tub (not shown) and
a rotary tub (not shown). In response to rotation of the
rotary tub, laundry stored in the second washing tub 21
may be washed.

[0082] In accordance with an embodiment, a pulsator
may be installed in the second washing tub 21, or the
rotary rod may be installed in the second washing tub
21. By rotation of the pulsator and/or the rotary rod, laun-
dry introduced to the second washing tub 21 may be
washed.

[0083] The second driver 23 may be provided to supply
power needed for the second washing tub 21. In detail,
the second driver 23 may directly or indirectly transmit
rotational force to the rotary tub, the pulsator, the rotary
rod, the drum, or the like.

[0084] The second driver 23 may be implemented us-
ing a second motor in the same manner as in the first
driver 13. The second motor of the second driver 23 may
be implemented using a motor generally used in washing
machines.

[0085] The second driver 23 may operate to maintain
or change a rotation speed under control of the controller
30. Therefore, operation of the second washing tub 21
may be controlled by the second driver 23. In this case,
the rotation speed of the second driver 23 may be iden-
tical to or different from that of the rotary tub, the pulsator,
the rotary rod, or the drum.
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[0086] Inaccordance with an embodiment, the second
washing portion 20 may include a second feedback sig-
nal generator 29-1 to generate a feedback signal to a
control signal received from the controller 30, a second-
driver operation sensing portion 29-2 to detect a rotation
speed of the second driver 23, and a second-driver op-
eration sensing portion 29-3 to detect an internal opera-
tion of the second washing tub 21.

[0087] The controller 30 may acquire information (e.g.,
the second drive speed R2) related to the operation of
the second washing portion 20 using at least one of the
second feedback signal generator 29-1, the second-driv-
er operation sensing portion 29-2, and the second-wash-
ing-tub operation sensing portion 29-3.

[0088] Thesecondfeedback signal generator29-1,the
second-driver operation sensing portion 29-2, and the
second-washing-tub operation sensing portion 29-3 may
be substantially identical to the first feedback signal gen-
erator 19-1, the first-driver operation sensing portion
19-2, and the first-washing-tub operation sensing portion
19-3 of the first washing portion 10, respectively, and as
such a detailed description thereof will herein be omitted
for convenience of description.

[0089] Inaccordance with an embodiment, the second
washing portion 20 may include one of the second feed-
back signal generator 29-1, the second-driver operation
sensing portion 29-2, and the second-washing-tub oper-
ation sensing portion 29-3, or may include at least two
of the second feedback signal generator 29-1, the sec-
ond-driver operation sensing portion 29-2, and the sec-
ond-washing-tub operation sensing portion 29-3.
[0090] In order to detect or measure the respective
drive speeds (i.e., the firstdrive speed R1 and the second
drive speed R2), the first washing portion 10 and the sec-
ond washing portion 20 may be implemented either using
homogeneous signal generators or sensors or using het-
erogeneous signal generators or sensors. For example,
the first washing portion 10 may include the first-driver
operation sensing portion 19-2 to detect the operation of
the first driver 13, and the second washing portion 20
may include the second-driver operation sensing portion
29-2 to detect the operation of the second driver 23 in
the same manner as in the first washing portion 10. In
another example, the first washing portion 10 may in-
clude the first-driver operation sensing portion 19-2 to
detect the operation of the first driver 13, and the second
washing portion 20 may include the second feedback
signal generator 29-1 to generate a feedback signal to
the control signal generated from the controller 30 in a
different way from the first washing portion 10.

[0091] The controller 30 may perform a variety of op-
erations related to the washing machine 1, and may con-
trol the washing machine 1 or overall operation of con-
stituent components of the washing machine 1. The con-
troller 30 may include at least one processor implement-
ed by at least one or two semiconductor chips or asso-
ciated constituent components. The at least one proces-
sor may be implemented using a central processing unit
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(CPU), a micro controller unit (MCU), a microprocessor
(Micom), an application processor (AP), an electronic
control unit (ECU), and/or other electronic devices capa-
ble of processing a variety of operations and generating
various control signals.

[0092] The controller 30 may perform predetermined
operation, processing, and control operation by driving
an application (referred to as a program or application
(App)) stored in a storage portion 40, or may also perform
predetermined operation, processing, and control oper-
ation using a predefined application. Here, the applica-
tion may be pre-written by a designer and then stored in
the storage portion 40, or may be acquired or updated
through an electronic software distribution (ESD) net-
work that is accessible by the washing machine 1 over
a wired or wireless communication network.

[0093] Inaccordance with an embodiment, the control-
ler 30 may generate at least one of a control signal of the
first driver 13 and a control signal of the second driver
23, may transmit the generated control signal to at least
one of the first driver 13 and the second driver 23, and
may thus control at least one of the first driver 13 and the
second driver 23. In accordance with an embodiment,
the controller 30 may transmit a control signal for con-
trolling at least one of the first driver 13 and the second
driver 23 to at least one switch (not shown) for connecting
at least one of the first driver 13 and the second driver
23 to a power-supply portion 49, such that at least one
switch may electrically connect the power-supply portion
49 to at least one of the first driver 13 and the second
driver 23, or may sever electrical connection between
the power-supply portion 49 and at least one of the first
driver 13 and the second driver 23, thereby controlling
at least one of the first driver 13 and the second driver 23.
[0094] By the above-mentioned scheme, at least one
of the first washing portion 10 corresponding to the first
driver 13 and the second washing portion 20 correspond-
ing to the second driver 23 may operate under control of
the controller 30.

[0095] In other words, at least one of the first washing
portion 10 and the second washing portion 20 may per-
form atleast one of a washing process, a rinsing process,
and a dehydration process upon receiving a control sig-
nal from the controller 30. The controller 30 may transmit
the above-mentioned control signal to at least one of the
first driver 13 and the second driver 23 through a circuit,
a conductive wire, and/or a wireless communication net-
work.

[0096] The controller 30 may receive information (i.e.,
the first drive speed R1 of the first washing portion 10)
related to the operation of the first washing portion 10
from at least one of the first feedback signal generator
19-1, the first-driver operation sensing portion 19-2, and
the first-washing-tub operation sensing portion 19-3, and
may also receive information (i.e., the second drive
speed R2 of the second washing portion 20) related to
the operation of the second washing portion 20 from at
least one of the second feedback signal generator 29-1,
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the second-driver operation sensing portion 29-2, and
the second-washing-tub operation sensing portion 29-3.
The controller 30 may receive the above-mentioned in-
formation through a circuit, a conductive wire, and/or a
wireless communication network.

[0097] Inaccordance with an embodiment, the control-
ler 30 may generate a control signal of the second wash-
ing portion 20 on the basis of information related to the
operation of the first washing portion 10, or may generate
a control signal of the first washing portion 10 on the basis
of information related to the operation of the second
washing portion 20. In detail, the controller 30 may control
maintenance or adjustment of the second drive speed
R2 of the second washing portion 20 on the basis of the
first drive speed R1 of the first washing portion 10, or
may control maintenance or adjustment of the first drive
speed R1 of the first washing portion 10 on the basis of
the second drive speed R2 of the second washing portion
20. A detailed description thereof will hereinafter be giv-
en.

[0098] The storage portion 40 may store a program or
information needed to operate the controller 30 therein.
In detail, the storage portion 40 may store applications
related to operation, processing, and control action of the
controller 30, may store various kinds of information
needed for the above-mentioned operation, processing,
and control action, or may store various kinds of infor-
mation acquired by the operation processing result or the
control result. For example, the storage portion 40 may
store afirst target speed, a second target speed, and first
to seventh reference speeds as electrical signal formats
or various other available formats.

[0099] The storage portion 40 may be implemented
using magnetic disk storage media, such as a hard disk
orafloppy disk, may be implemented using optical media,
such as a magnetic tape, a compactdisk (CD) or a digital
versatile disc (DVD), may be implemented using mag-
neto-optical media such as a floptical disk, or may be
implemented using semiconductor storage devices, such
as aread only memory (ROM), arandom access memory
(RAM), a secure digital (SD) card, a flash memory, and
a solid state drive (SSD).

[0100] A user interface (Ul) 45 may receive various
kinds of commands or information related to the washing
machine 1 from a user, and may visually or audibly pro-
vide various kinds of information related to the washing
machine 1. For example, the Ul 45 may receive a com-
mand for starting operation of the first washing portion
10, acommand for starting operation of the second wash-
ing portion 20, a command for starting a predetermined
process (e.g., a dehydration process) executable by the
first washing portion 10, or a command for starting a pre-
determined process (e.g., a dehydration process) exe-
cutable by the second washing portion 20. The Ul 45 may
independently display a current operation state of the
first washing portion 10 or a current operation state of
the second washing portion 20, or may audibly output
the current operation state of the first washing portion 10
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or the current operation state of the second washing por-
tion 20.

[0101] The power-supply portion 49 may supply nec-
essary power to constituent components of the washing
machine 1. The power-supply portion 49 may be a com-
mercial power source, or may be implemented using at
least one battery embedded in the washing machine 1.
[0102] A method for allowing the first washing portion
10 or the second washing portion 20 to sequentially per-
form a washing process, a rinsing process, and a dehy-
dration process will hereinafter be described with refer-
ence to FIG. 2.

[0103] FIG. 2 is a graph illustrating an example of
change in a drive speed of the first washing portion or
the second washing portion in the washing and dehydra-
tion processes of the washing machine. In FIG. 2, an X
axis may denote a time, and a Y axis may denote a ro-
tation speed, for example, revolutions per minute (RPM).
[0104] Referringto FIG. 2, the first washing portion 10
or the second washing portion 20 may sequentially per-
form a washing process P1, a rinsing process P2, and a
dehydration process P3 according to a control signal of
the controller 30.

[0105] In more detail, when the user inputs an opera-
tion start command of the first washing portion 10 or the
second washing portion 20 by manipulating the Ul 45,
the firstwashing portion 10 or the second washing portion
20 may start operation and then perform the washing
process P1. In this case, the first washing portion 10 or
the second washing portion 20 may be controlled in a
manner that the first drive speed or the second drive
speed is changed according to a predefined pattern, is
identical to a predetermined speed (Rd1), or closely ap-
proximates the predetermined speed (Rd1).

[0106] Upon completion of the washing process P1,
the firstwashing portion 10 or the second washing portion
20 may sequentially perform the rinsing process P2. The
rinsing process P2 may be omitted as necessary.
[0107] Upon completion of the rinsing process P2, the
first washing portion 10 or the second washing portion
20 may sequentially perform the dehydration process P3.
During the dehydration process P3, the first drive speed
of the first washing portion 10 or the second drive speed
of the second washing portion 20 may abruptly increase
(P31), may increase to a drive speed Rd2 needed for
dehydration, and may be kept at the drive speed Rd2
(P32). Upon completion of the dehydration process P3,
the first drive speed or the second drive speed may be
reduced and arrive at zero 0’ (P33).

[0108] Ifthe above-mentioned processes P1 to P3 are
carried out, an average rpom RM2 in the dehydration proc-
ess P3 may be generally higher than an average rpm
RM1 in the washing process P1. In other words, during
the dehydration process P3, the first washing tub 11, the
pulsator, the rotary rod, etc. of the first washing portion
10, or the second washing tub 21, the pulsator, the rotary
tub, etc. of the second washing portion 20 may rotate at
a higher speed than in the washing process P1. As a
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result, overall vibration of the washing machine 1 may
occur according to situations. Specifically, when the first
washing portion 10 and the second washing portion 20
simultaneously perform the dehydration process P3,
both the first washing portion 10 and the second washing
portion 20 operate at a high drive speed, such that vibra-
tion of the washing machine 1 is greatly increased, re-
sulting in greater inconvenience of use.

[0109] In orderto prevent such vibration, the controller
30 may control the drive speed of at least one of the first
washing portion 10 and the second washing portion 20
on the basis of the drive speed of the other washing por-
tion 10 or 20.

[0110] A method forallowingthe controller 30 to control
the washing machine 1 will hereinafter be described with
reference to FIGS. 3 to 10. For convenience of descrip-
tion and better understanding of the present disclosure,
a method for controlling the washing machine 1 on the
basis of the situation in which the first washing portion
10 and the second washing portion 20 simultaneously
perform the dehydration process will hereinafter be de-
scribed with reference to the attached drawings. Howev-
er, the scope ofthe present disclosure is not limited there-
to, and the control method to be described later may also
be applied to other situations in which vibration may occur
according to operations of the first washing portion 10
and the second washing portion 20. For example, in a
first case in which the first washing portion 10 performs
the washing process or the rinsing process or the second
washing portion 20 performs the dehydration process, or
in a second case in which the first washing portion 10
performs the dehydration process or the second washing
portion 20 performs the washing process or the rinsing
process, the control method to be described later may
be equally applied to the first case and the second case,
or may be partially modified and then applied to the first
case and the second case as necessary.

[0111] FIG. 3 is a conceptual diagram illustrating a
method for controlling a rotation speed of the second
washing tub according to an embodiment of the present
disclosure.

[0112] FIG. 4 is a graph illustrating an example of
change in a rotation speed of the first washing tub ac-
cording to an embodiment of the present disclosure. In
FIGS. 3 and 4, an X axis may denote a time, and a Y axis
may denote a rotation speed, for example, RPM.
[0113] Referring to FIG. 3, after the second washing
portion 20 performs the washing process at a variable or
fixed second drive speed R2 having a predefined pattern
(G10), the second washing portion 20 may perform the
rinsing process under control of the controller 30 as nec-
essary, and may start the dehydration process at a first
dehydration start time t10.

[0114] If the dehydration process starts operation, the
second drive speed R2 of the second washing portion
20 may gradually increase.

[0115] Referring to FIG. 4, the first washing portion 10
may lead or lag the operation start time of the second
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washing portion 20, or may start operation at the same
time that the second washing portion 20 starts operation.
The first washing portion 10 may perform the washing
process at a variable or fixed first drive speed R1 having
a predefined pattern (G20). Thereafter, the first washing
portion may start the dehydration processes at a second
dehydration start time t20 (G21 and G22). Here, the sec-
ond dehydration start time t20 may be identical to or dif-
ferent from the first dehydration start time t10. In the latter
case, the second dehydration start time t20 may lead or
lag the first dehydration start time t20 as necessary.
[0116] At one time point (111 of FIG. 3 and t21 of FIG.
4) in a time section in which the second drive speed R2
of the second washing portion 20 increases, the first drive
speed R1 of the first washing portion 10 may be identical
to a predefined first reference speed F10 (G21), or may
be higher than the first reference speed F10 (G22). The
first reference speed F10 may be arbitrarily defined by a
designer or user. The first reference speed F10 may be
defined by, for example, an arbitrary value that is equal
to or higher than a half of the second reference speed
F20. In detail, for example, although the first reference
speed F10 may be set to 500 rpm or an approximate
value thereto, the scope of the present disclosure is not
limited thereto.

[0117] Upon receiving a signal from at least one of the
first feedback signal generator 19-1, the first-driver op-
eration sensing portion 19-2, and the first-washing-tub
operation sensing portion 19-3, the controller 30 may de-
termine whether the first drive speed R1 of the first wash-
ing portion 10 is identical to the first reference speed F10
(G21) or may be higher than the first reference speed
F10 (G22).

[0118] When the first drive speed R1 of the first wash-
ing portion 10 is identical to the first reference speed F10
(G21) or is higher than the first reference speed F10
(G22), the controller 30 may compare the second drive
speed R2 of the second washing portion 20 with the sec-
ond reference speed F20. The second reference speed
F20 may be arbitrarily defined according to selection of
the designer or user. For example, the second reference
speed F20 may also be defined as a maximum drive
speed executable by the second washing portion 20 or
an approximate value thereto. For example, although the
second reference speed F20 may be set to 800rpm or
an approximate value thereto, the scope of the present
disclosure is not limited thereto. The second reference
speed F20 may be set not only to 800rpm or an approx-
imate value thereto, but also to an arbitrary value selecta-
ble by the designer or user.

[0119] Ifthe first drive speed R10 at a specific time t11
or t21 is less than the second reference speed F20 as
shown in FIG. 2, the controller 30 may increase the sec-
ond drive speed R2 of the second washing portion 20 to
a first target speed E10. In other words, until the second
washing tub 21, the rotary tub, the pulsator, or the rotary
rod of the second washing portion 20 rotates at the first
targetspeed E10, arotation speed of the second washing



21 EP 3 585 931 B1 22

tub 21, the rotary tub, the pulsator, or the rotary rod may
increase.

[0120] Uponreceiving an electrical signal from at least
one of the second feedback signal generator 29-1, the
second-driver operation sensing portion 29-2, and the
second-washing-tub operation sensing portion 29-3, the
controller 30 may determine whether the second drive
speed R2 reaches the first target speed E10.

[0121] Although the first target speed E10 is higher
than the second reference speed F20 as shown in FIG.
2, the scope of the first target speed E10 is not limited
thereto. In accordance with an embodiment, the first tar-
get speed E10 may be identical to the second reference
speed F20 or may be less than the second reference
speed F20. The first target speed E10 may be set to a
maximum drive speed executable by the second washing
portion 20 according to selection of the designer or user,
or may be set to an approximate value less than the max-
imum drive speed. In accordance with an embodiment,
the first target speed E10 may be set to 800 rpm or an
approximate value thereto, the scope of the present dis-
closure is not limited thereto.

[0122] When the second drive speed R2 reaches the
first target speed E10, the controller 30 may control the
second driver 23 in a manner that the second drive speed
R2 is gently or abruptly reduced. In this case, the second
drive speed R2 may be reduced to zero '0’ or an approx-
imate value thereto (G11).

[0123] For example, when the second drive speed R2
reaches the first target speed E10, the controller 30 may
shut off the power applied to the second driver 23 and/or
may control a brake system (not shown) coupled to a
rotation shaft of the second driver 23, such that the con-
troller 30 may reduce the second drive speed R2.
[0124] As described above, the above-mentioned
method for increasing the second drive speed R2 to the
first target speed E10, and reducing the second drive
speed R2 to zero ’0’ either as soon as the second drive
speed R2 reaches the first target speed E10 or within a
predetermined time from the time at which second drive
speed R2 reaches the first target speed E10 may be re-
ferred to as a touch-spin scheme.

[0125] While the second washing portion 20 is control-
led according to the touch-spin scheme, the first washing
portion 10 may remain at the same speed as the first
reference speed F10 or may continuously operate at a
speed P21 higher than the first reference speed F10. As
described above, since the second drive speed R2 of the
second washing portion 20 reaches zero '0’ by the touch-
spin scheme at a time t13, only the first washing portion
10 may operate at a predetermined speed during a pre-
determinedtime. As aresult, vibration encountered when
the first washing portion 10 and the second washing por-
tion simultaneously operate at a high drive speed may
be removed or reduced.

[0126] In accordance with an embodiment, after com-
pletion of the dehydration process of the first washing
portion 10 at a time t22, if the first drive speed R1 starts
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decreasing at a specific time t22-1 or t22-2, if the first
drive speed R1 is currently decreasing, or if the first drive
speed R1reaches zero’0’ oran approximate value there-
to at a specific time t22-3 (G21 and G22), the second
washing portion 20 starts operation under control of the
controller 30, such that the second drive speed R2 may
increase again (G13). An increase start time t13-1 of the
second drive speed R2 may include deceleration start
times t22-1 and t22-2 of the firstdrive speed R1, a specific
time t22-3 at which the first drive speed R2 reaches zero
'0’ or an approximate value thereto, or an arbitrary time
in the range t22 including the times t22-1, t22-2, and
t22-3. Accordingly, the second washing portion 20 may
perform a necessary dehydration process.

[0127] FIG. 5 is a graph illustrating an example of a
method for controlling a rotation speed of the second
washing tub according to an embodiment of the present
disclosure.

[0128] FIG. 6 is a graph illustrating an example of
change in a rotation speed of the first washing tub ac-
cording to an embodiment of the present disclosure. In
the same manner as described above, in FIGS. 5 and 6,
an X axis may denote a time, and a Y axis may denote
a rotation speed, for example, RPM.

[0129] Referringto FIG. 5, the second washing portion
20 may perform the washing process at a variable or
fixed second drive speed R2 having a predefined pattern
(G10). The second washing portion 20 may start the de-
hydration process at a first dehydration start time t10. If
the dehydration process starts at the first dehydration
start time t10, the second drive speed R2 may increase
apredefined speed, forexample, afirsttarget speed E10,
and the second washing portion 20 may remain the first
target speed E10 or may operate at an approximate
speed to the first target speed E10. Although the first
target speed E10 is set to 800 rpm or an approximate
value thereto as described above, the scope of the
present disclosure is not limited thereto.

[0130] Referringto FIG. 6, the first washing portion 10
may also perform the washing process G20 along with
the second washing portion 20. In this case, the washing
process G20 of the first washing portion 10 may lead or
lag a start time of the washing process G10 of the second
washing portion 20, or may start at the same time that
the washing process G10 of the second washing portion
20 starts operation. The firstwashing portion 10 may start
the dehydration process G23 or G24 at a second dehy-
dration start time t20. As described above, the second
dehydration start time t20 may be identical to or different
from the first dehydration start time t10.

[0131] Upon receiving an electrical signal from at least
one of the first feedback signal generator 19-1, the first-
driver operation sensing portion 19-2, and the first-wash-
ing-tub operation sensing portion 19-3, the controller 30
may decide the first drive speed R1. Upon receiving an
electrical signal by at least one of the second feedback
signal generator 29-1, the second-driver operation sens-
ing portion 29-2, and the second-washing-tub operation
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sensing portion 29-3, the controller 30 may decide the
second drive speed R2 of the second washing portion 20.
[0132] As can be seen from FIG. 6, the controller 30
may determine whether the first drive speed R1 of the
first washing machine 10 is identical to a predefined third
reference speed F21 (G23) or is higher than the third
reference speed F21 (G24). In this case, the third refer-
ence speed F21 may be defined by the user or designer.
Forexample, although the third reference speed F21 may
be set to 500 rpm or an approximate value thereto, the
scope of the present disclosure is not limited thereto, and
the third reference speed F21 may be defined in various
ways according to selection of the designer or user. The
third reference speed F21 may also be set to a speed
identical to the first reference speed F10.

[0133] At a specific time t23, if the first drive speed R1
is identical to the third reference speed F21 (G23) oris
higher than the third reference speed F21 (G24), the con-
troller 30 may compare the second drive speed R2 with
a second reference speed F20.

[0134] If the second drive speed R2 is identical to the
second reference speed F20 or is higher than the second
reference speed F20, the controller 30 may control the
second washing portion 20 to temporarily stop the dehy-
dration process (G15). Stoppage of the dehydration proc-
ess of the second washing portion 20 may be achieved
by shutting off the power supplied to the first driver 13 of
the second washing portion 20. Upon completion of the
dehydration process, the second drive speed R2 may
decrease (G15). Here, although the second reference
speed F20 is set to 800 rpm or an approximate value
thereto as described above, the scope of the present
disclosure is not limited thereto. The second reference
speed F20 may be set to a speed identical to the first
target speed E10.

[0135] Inaccordance with an embodiment, the second
drive speed R2 may be reduced from a specific time t14
identical to a time point t23 at which the first drive speed
R1 of the first washing portion 10 is identical to a third
reference speed F21 (G23) or is higher than the third
reference speed F21, or may also be reduced from a time
t14-1 after lapse of a predetermined time At14 from the
specific time t14.

[0136] Accordingly, the second drive speed R2 of the
second washing portion 20 is reduced (G15).

[0137] During stoppage of the operation of the second
washing portion 20, the first washing portion 10 may con-
tinuously perform the dehydration process (G23 and
G24). Therefore, vibration encountered when both the
first washing portion and the second washing portion 20
perform the dehydration process may be removed or re-
duced. As shown in FIG. 6, the second washing portion
20 may finish or end the dehydration process at a specific
time t24-3.

[0138] Inaccordance with an embodiment, the second
washing portion 20 may start operation under control of
the controller 30. In this case, the second washing portion
20 may start operation either at an deceleration start time
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t24-1 or t24-2 of the first drive speed R1, at a time t24-3
at which the first drive speed R1 reaches zero '0’ or an
approximate value thereto, or at an arbitrary time in the
range t24 including the times t24-1, t24-2, and t24-3.
Therefore, the second drive speed R2 may increase
(G16), and the second washing portion 20 may perform
the residual dehydration process.

[0139] FIG. 7 is a graph illustrating an example of a
method for controlling a rotation speed of the second
washing tub according to an embodiment of the present
disclosure.

[0140] FIG. 8 is a graph illustrating an example of
change in a rotation speed of the first washing tub ac-
cording to an embodiment of the present disclosure. In
the same manner as described above, in FIGS. 7 and 8,
an X axis may denote a time, and a Y axis may denote
a rotation speed, for example, RPM.

[0141] Referringto FIGS. 7 and 8, the second washing
portion 20 and the first washing portion 10 may perform
the dehydration process at a first dehydration start time
t10 and a second dehydration starttime t20, respectively.
As described above, the first dehydration start time t10
may be identical to or different from the second dehydra-
tion start time t20.

[0142] Whenthe dehydration process starts operation,
the second drive speed R2 of the second washing portion
20 may increase to a fourth reference speed F12, and
may maintain the fourth reference speed F12. The fourth
reference speed F12 may be arbitrarily defined by the
designer or user. For example, the fourth reference
speed F12 may be set to 500 rpm or an approximate
value thereto. However, the scope of the present disclo-
sure is not limited thereto, and the fourth reference speed
F12 may be defined in various ways according to selec-
tion of the designer or user. The first drive speed R1 of
the first washing portion 10 may also increase in re-
sponse to beginning of the dehydration process.

[0143] After the second drive speed R2 is kept at the
fourth reference speed F12, the controller 30 may decide
the first drive speed R1 of the first washing portion 10
upon receiving an electrical signal from at least one of
the first feedback signal generator 19-1, the first-driver
operation sensing portion 19-2, and the first-washing-tub
operation sensing portion 19-3.

[0144] Sequentially, the controller 30 may compare the
first drive speed R1 with a predefined fifth reference
speed F22. Here, the fifth reference speed F22 may be
arbitrarily defined by the user or designer. For example,
the fifth reference speed F22 may be set to 500 rpm or
an approximate value thereto. However, the scope of the
present disclosure is not limited thereto. In accordance
with an embodiment, the fifth reference speed F22 may
also be identical to the fourth reference speed F12.
[0145] As shown in FIG. 8, if the first drive speed R1
is equal to or less than the fifth reference speed F22 at
a time t25 (G26), the second drive speed R2 may in-
crease to a second target speed E11 or an approximate
speed thereto (G17). Here, the second target speed E11
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may be set to a maximum drive speed executable by the
second washing portion 20 according to selection of the
designer or user, or may also be set to a speed that is
less than the maximum drive speed or an approximate
speed thereto. For example, the second target speed
E11 may be set to 800 rpm or an approximate speed
thereto. However, the scope of the present disclosure is
not limited thereto. The second target speed E11 may
be identical to the first target speed E10.

[0146] Inaccordance with an embodiment, the control-
ler 30 may control the first driver 13 in a manner that the
second drive speed R2 maintains the second target
speed E11 during a predefined maintenance time. Here,
the predefined maintenance time may be arbitrarily de-
fined by the user or designer, and may include, for ex-
ample, 1 minute, 2 minutes, or other arbitrary times. The
controller 30 may determine whether the predefined
maintenance time elapses using a separate clock em-
bedded in the washing machine.

[0147] Atfterlapse of the predefined maintenance time,
the controller 30 may control the second drive speed R2
to decrease. In this case, the controller 30 may also con-
trol the second driver 23 in a manner that the second
drive speed R2 is set to the fourth reference speed F12
or an approximate value thereto.

[0148] Ascan be seenfrom FIG. 8, when the first drive
speed R2 is higher than the fifth reference speed F22 at
the time t25 (G25), the second washing portion 20 may
be controlled to maintain the second drive speed R2
(G18).

[0149] Afterlapse of a predefined decision pending pe-
riod At16 from a specific time at which the second drive
speed R2 is kept at the fourth reference speed F12, the
controller 30 may re-determine the first drive speed R1
of the first washing portion 10 on the basis of an electrical
signal received from at least one of the first feedback
signal generator 19-1, the first-driver operation sensing
portion 19-2, and the first-washing-tub operation sensing
portion 19-3. Here, the decision pending period At16 may
be arbitrarily defined either by the user or designer or by
the controller 30. The decision pending period At16 may
include, for example, 3 seconds, 10 seconds, 1 minute,
orother arbitrary times. The decision pending period At16
may be changeable or may be fixed.

[0150] In accordance with an embodiment, at an arbi-
trary time after the second drive speed R2 maintains the
fourth reference speed F12, the controller 30 may also
re-determine the first drive speed R1 of the first washing
portion 10 on the basis of an electrical signal received
from at least one of the first feedback signal generator
19-1, the first-driver operation sensing portion 19-2, and
the first-washing-tub operation sensing portion 19-3.
[0151] The controller 30 may re-compare the newly-
decided firstdrive speed R1 with the fifth reference speed
F22. If the first drive speed R1 is still higher than the fifth
reference speed F22 even at atime t16-1 or t25-1 where
the decision pending period At16 elapses (G25), the sec-
ond washing portion 20 may be controlled to maintain
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the second drive speed R2 (G18-1).

[0152] In contrast, as shown in FIG. 8, if the first drive
speed R1 is equal to or higher than the fifth reference
speed F22 at the time t16-1 or 25-1 (G25-1) where the
decision pending period At16 elapses due to completion
of the dehydration process or the like, the second drive
speed R2 may increase to the second target speed E11
as shown in FIG. 7 (G17-1). As described above, the
controller 30 may control the second washing portion 20
in a manner that the second drive speed R2 maintains
the second target speed E11 during the predefined time
period. After lapse of the predefined time period, the sec-
ond drive speed R2 may be decreased. In this case, the
second drive speed R2 may also be reduced to the fourth
reference speed F12 or an approximate value thereto.
[0153] As described above, the controller 30 may pe-
riodically or arbitrarily perform decision of the first drive
speed R1 and adjustment of the second drive speed R2
in response to the decided first drive speed R1, and may
also continuously perform the above-mentioned decision
and adjustment operations during the dehydration proc-
ess.

[0154] As described above, the speed R2 of the sec-
ond washing portion 20 may be controlled in response
to the speed R1 of the first washing portion 10. In detail,
when the first drive speed R1 is higher than a predeter-
mined reference (i.e., the fifth reference speed), the con-
troller 30 may control the second drive speed R2 to be
relatively reduced. When the first drive speed R1 is less
than the predetermined reference, the controller 30 may
control the second drive speed R2 to be relatively in-
creased. As a result, vibration caused by simultaneous
operation of the first washing portion 10 and the second
washing portion 20 may be relatively reduced.

[0155] FIG. 9 is a graph illustrating an example of a
method for controlling a rotation speed of the first washing
tub according to an embodiment of the present disclo-
sure.

[0156] FIG. 10 is a graph illustrating an example of
change in a rotation speed of the second washing tub
according to an embodiment of the present disclosure.
In the same manner as described above, in FIGS. 9 and
10, an X axis may denote atime, and a Y axis may denote
a rotation speed, for example, RPM.

[0157] The above-mentioned operations may also be
applied to a method for adjusting the first drive speed R1
of the first washing portion 10 on the basis of the second
drive speed R2 of the second washing portion 20.
[0158] Referring to FIGS. 9 and 10, the second wash-
ing portion 20 and the first washing portion 10 may per-
form the dehydration process at the dehydration start
time t10 and another dehydration start time t20, respec-
tively.

[0159] In accordance with an embodiment, when the
dehydration process starts, the second drive speed R2
ofthe second washing portion 20 may increase according
to a predetermined pattern according to beginning of the
dehydration process as shown in FIG. 10, the first drive
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speed R1 of the first washing portion 10 may increase to
a sixth reference speed F23 and be kept at the sixth ref-
erence speed F23 as showninFIG. 9. The sixth reference
speed F23 may be arbitrarily defined by the designer or
user, and may be set to, for example, 500 rpm or an
approximate value thereto. The sixth reference speed
F23 may also be identical to the fourth reference speed
F12 as necessary.

[0160] While the first drive speed R2 maintains the
sixth reference speed F23, the controller 30 may deter-
mine the second drive speed R2 of the second washing
portion 20 using an electrical signal received from atleast
one of the second feedback signal generator 29-1, the
second-driver operation sensing portion 29-2, and the
second-washing-tub operation sensing portion 29-3.
[0161] Sequentially, the controller 30 may compare the
second drive speed R2 with the seventh reference speed
F13.

[0162] As shown in FIG. 10, if the second drive speed
R2 is identical to the seventh reference speed F13 oris
less than the seventh reference speed F13 at a time t17
or t26 (G19-2), the controller 30 may control the first
washing portion 10 in a manner that the first drive speed
R1 increases to a third target speed E21 or an approxi-
mate value thereto (G27). In this case, the third target
speed E21 may be arbitrarily defined according to selec-
tion of the designer or user. For example, the third target
speed E21 may be set to a maximum drive speed exe-
cutable by the first washing portion 10 according to se-
lection of the designer or user, or may also be set to a
speed that is less than the maximum drive speed or an
approximate speed thereto. For example, although the
third target speed E21 may be set to 800 rpm or an ap-
proximate value thereto, the scope of the present disclo-
sure is not limited thereto. The third target speed E21
may also be identical to at least one of the first target
speed E10 and the second target speed E11.

[0163] In accordance with an embodiment, the first
drive speed R1 may be controlled to maintain the third
target speed E21 during a predefined maintenance time.
As described above, the predefined maintenance time
may be arbitrarily defined by the user or designer, and
may include, for example, 1 minute, 2 minutes, or other
arbitrary times.

[0164] Afterlapse of the predefined maintenance time,
the first drive speed R1 may be controlled to decrease
in the same manner as described above. In this case,
the first drive speed R1 may also be reduced to a sixth
reference speed F23 or an approximate value thereto.
[0165] AscanbeseenfromFIG. 10, ifthe second drive
speed R2 is higher than a seventh reference speed F22
at the time t17 or t26 (G19), the first drive speed R1 of
the first washing portion 10 may be controlled to maintain
the seventh reference speed F23 (G28).

[0166] After lapse of a decision pending period At26
from a specific time at which the first drive speed R1
maintains the sixth reference speed F22, the controller
30 may re-determine the second drive speed R2 of the
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second washing portion 20 on the basis of an electrical
signal received from at least one of the second feedback
signal generator 29-1, the second-driver operation sens-
ing portion 29-2, and the second-washing-tub operation
sensing portion 29-3, and may re-compare the re-deter-
mined second drive speed R2 with the seventh reference
speed F13. Here, the decision pending period At26 may
be arbitrarily defined by the user or designer.

[0167] If the second drive speed R2 is higher than the
seventh reference speed F13 at a time t17-1 or t26-1
where the decision pending period At26 elapses (G19)
the first drive speed R1 of the first washing portion 10
may continuously maintain the seventh reference speed
F23 (G28-1).

[0168] Incontrast, if the second drive speed R2is iden-
tical to the seventh reference speed F13 or is less than
the seventh reference speed F13 at the time t17-1 or
t26-1 where the decision pending period At26 elapses
(G19-1), thefirstdrive speed R1 may increase to the third
target speed E21 (G27-1). In this case, the first drive
speed R1 maintains the third target speed E21 during a
predefined maintenance time. After lapse of the prede-
fined maintenance time, the first drive speed R1 may be
reduced to a predefined speed, for example, a seventh
reference speed F23.

[0169] The above-mentioned operations may be peri-
odically carried out or may be carried out at an arbitrary
time. During the dehydration process, the above-men-
tioned operations may be continuously repeated.
[0170] Inaccordance with an embodiment, the control-
ler 30 may be provided to selectively perform the control
process of the second drive speed R2 as shown in FIGS.
7 and 8, or the control process of the first drive speed R1
as shown in FIGS. 9 and 10. In this case, the controller
30 may persistently monitor a change (or variation) in the
first drive speed R1 and the second drive speed R2, and
may decide which one of the first drive speed R1 and the
second drive speed R2 first reaches a reference speed,
such that the controller 30 may determine which one of
the control process of the second drive speed R2 of FIGS.
7 and 8 and the control process of the first drive speed
R1 of FIGS. 9 and 10 will be carried out on the basis of
the decision result. For example, if the second drive
speed R2 first reaches the fourth reference speed F12
at a time earlier than the first drive speed R1, the con-
troller 30 may decide to adjust the second drive speed
R2 on the basis of the first drive speed R1. In contrast,
if the first drive speed R2 first reaches the sixth reference
speed F23 at a time earlier than the second drive speed
R2, the controller 30 may decide to adjust the first drive
speed R1 on the basis of the second drive speed R2,
and may control one of the first washing portion 10 and
the second washing portion 20 according to the decision
result.

[0171] A washing machine according to another em-
bodiment of the present disclosure will hereinafter be de-
scribed with reference to FIGS. 11 to 24.

[0172] FIG. 11isablock diagram illustrating a washing
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machine according to an embodiment of the present dis-
closure.

[0173] Referring to FIG. 11, a washing machine 2 may
include a third washing portion 50 to wash laundry, and
a fourth washing portion 60 to wash laundry. The third
washing portion 50 and the fourth washing portion 60
may operate independently from each other, or may op-
erate in a cooperative manner. The third washing portion
50 and the fourth washing portion 60 may operate at the
same time or at different times.

[0174] As described above, the third washing portion
50 and the fourth washing portion 60 may be provided
to perform at least one of a washing process, a rising
process, and a dehydration process. All or some of the
washing process, the rinsing process, and the dehydra-
tion process may be carried out according to selection
of the designer or user. The respective processes may
also be sequentially carried out as necessary.

[0175] The processes executable by the third washing
portion 50 may be identical to or different from the proc-
esses executable by the fourth washing portion 60. Al-
ternatively, some parts of the processes executable by
the third washing portion 50 may be identical to or those
of the fourth washing portion 60, and some other parts
of the processes executable by the third washing portion
50 may be different from those of the fourth washing por-
tion 60. At a specific time, processes executable by the
third washing portion 50 may be identical to or different
from processes executable by the fourth washing portion
60. Further, when the third washing portion 50 and the
fourth washing portion 60 start the same process at sub-
stantially the same time, the third washing portion 50 and
the fourth washing portion 60 may end the started proc-
ess at the same time or at different times.

[0176] In accordance with an embodiment, as de-
scribed above, the third washing portion 50 and the fourth
washing portion 60 may be implemented using hetero-
geneous schemes or using homogeneous schemes.
[0177] Although each of the third washing portion 50
and the fourth washing portion 60 may be implemented
using one of a drum-type washing machine, an eddy-
current type washing machine, and an agitation-type
washing machine, the scope of the present disclosure is
not limited thereto, various schemes may be applied to
the third washing portion 50 and the fourth washing por-
tion according to selection of the designer.

[0178] The third washing portion 50 and the fourth
washing portion 60 may be arranged in various ways.
For example, the third washing portion 50 and the fourth
washing portion 60 may be vertically arranged in a line
in a manner that one of the third washing portion 50 and
the fourth washing portion 60 is arranged in an upward
direction of the other one, or may be arranged in parallel
to each other. The third washing portion 50 and the fourth
washing portion 60 may also be arranged in various ways
considerable by the designer.

[0179] The third washing portion 50 and the fourth
washing portion 60 may be integrated into one body such
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that it is impossible to disconnect the third washing por-
tion 50 and the fourth washing portion 60 from each other.
The third washing portion 50 and the fourth washing por-
tion 60 may be manufactured independently from each
other, and then coupled to each other or assembled with
each other.

[0180] The third washing portion 50 may be operable
at a third drive speed R1, and the fourth washing portion
60 may be operable at a fourth drive speed R2. In this
case, each drive speed R1 or R2 may include at least
one of a rotation speed of the washing tub 51 or 61, a
rotation speed of a pulsator (not shown) rotatably in-
stalled at the bottom surface of the washing tub 51 or 61,
a rotation speed of a rotary rod (not shown) installed in
the washing tub 51 or 61 and formed in a rod shape, and
a rotation speed generated by the driver 53 or 63.
[0181] As described above, although the washing ma-
chine 2 of FIG. 11 includes only two washing portions 50
and 60 for convenience of description and better under-
standing of the present disclosure, the scope of the
present disclosure is not limited thereto, the number of
washing portions 50 and 60 may be only one or at least
three according to selection of the designer.

[0182] In accordance with an embodiment, the third
washing portion 50 may include a third washing tub 51
in which laundry is introduced and washed, and a third
driver 53 configured to supply necessary rotational force
either to the third washing tub 51 or to various kinds of
components installed in the third washing tub 51. The
fourth washing portion 60 may include a fourth washing
tub 61 in which laundry is introduced and washed, and
a fourth driver 63 configured to supply necessary rota-
tional force either to the fourth washing tub 61 or to var-
ious kinds of components installed in the fourth washing
tub 61. The third driver 53 and the fourth driver 63 may
be implemented using a predetermined motor in the
same manner as in the first driver 13 and the second
driver 23.

[0183] Detailed structures and operations of the third
washing tub 51, the fourth washing tub 61, the third driver
53, and the fourth driver 63 shown in FIG. 11 may be
substantially identical to those of the first washing tub 11,
the second washing tub 21, the first driver 13, and the
second driver 23 shown in FIG. 1, and as such a detailed
description thereof will herein be omitted for convenience
of description.

[0184] The third washingportion 50 may furtherinclude
at least one of a third-driver operation sensing portion
59-1 to acquire information related to the operation of the
third driver 53, and a third-washing-tub operation sensing
portion 59-2 to detect an internal operation of the third
washing tub 51. The third washing portion 50 may further
include a first water supply portion 58 to supply wash
water and/or rinse water to the third washing tub 51.
[0185] Likewise, the fourth washing portion 60 may fur-
therinclude atleast one of a fourth-driver operation sens-
ing portion 69-1 to acquire information related to the op-
eration of the fourth driver 63, and a fourth-washing-tub
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operation sensing portion 69-2 to detect an internal op-
eration of the fourth washing tub 61. The fourth washing
portion 60 may further include a second water supply
portion 68 to supply wash water and/or rinse water to the
fourth washing tub 61.

[0186] The third-driver operation sensing portion 59-1
may detect the operation of the third driver 53, may output
the detection result as an electrical signal, and may out-
put the electrical signal to the controller 70.

[0187] In accordance with an embodiment, the third-
driver operation sensing portion 59-1 may include atleast
one of a rotation speed sensor to detect a rotation speed
of the third driver 53, a voltage measurement device to
measure the magnitude of voltage applied to the third
driver 53, and a current measurement device to measure
the magnitude of current applied to the third driver 53.
[0188] The rotation speed sensor may include a ta-
chometer, an encoder, a toothed-wheel sensor, etc. The
rotation speed sensor may detect a rotation speed of the
drive shaft (e.g., 241 of FIG. 27) of the third driver 53,
and may output the detection result.

[0189] The voltage measurement device may be im-
plemented either using a voltage measurement circuit
designed to measure a direct current (DC) or AC voltage
or using an electronic component such as a voltmeter.
The voltage measurement device may be installed in a
circuit or conductive line for electrically interconnecting
the power-supply portion 89 and the third driver 53, may
output an electrical signal corresponding to the magni-
tude of voltage applied to the third driver 53, and may
output the electrical signal to the controller 70. In accord-
ance with an embodiment, the voltage measurement de-
vice may measure a voltage of a feedback signal corre-
sponding to the electrical signal applied to the third driver
53, and may measure the magnitude of voltage applied
to the third driver 53. In accordance with an embodiment,
the voltage measurement device may also be provided
to measure a voltage applied to a DC link circuit.
[0190] The current measurement device may be im-
plemented either using a predetermined current meas-
urement circuit designed to measure the magnitude of a
DC or AC current or using an electronic component such
as an amperemeter. The current measurement device
may be installed in a circuit or conductive line for electri-
cally interconnecting the power-supply portion 89 and
the third driver 53, and may measure the current applied
to the third driver 53. The measurement result may be
configured as an electrical signal and then applied to the
controller 70. In accordance with an embodiment, the
current measurement device may measure a feedback
current corresponding to the current applied to the third
driver 53 such that it may be possible to measure the
current applied to the third driver 53.

[0191] The fourth-driver operation sensing portion
69-1 may detect the operation of the fourth driver 63, may
output the detection result as an electrical signal, and
may output the electrical signal to the controller 70. In
the same manner as in the third-driver operation sensing
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portion 59-1, in accordance with an embodiment, the
fourth-driver operation sensing portion 69-1 may include
atleast one of a rotation speed sensor to detect a rotation
speed of the fourth driver 63, a voltage measurement
device to measure the magnitude of voltage applied to
the fourth driver 63, and a current measurement device
to measure the magnitude of current applied to the fourth
driver 63.

[0192] Atleastone ofthe third-driver operation sensing
portion 59-1 and the fourth-driver operation sensing por-
tion 69-1 may be omitted as necessary. In other words,
the washing machine may include only the third-driver
operation sensing portion 59-1 or may include only the
fourth-driver operation sensing portion 69-1.

[0193] The third-washing-tub operation sensing por-
tion 59-2 may detect vibration of the third washing tub
51. In detail, when vibration occurs in the third washing
tub 51 during rotation or agitation operation of the third
washing tub 51, the third-washing-tub operation sensing
portion 59-2 may detect the vibration, may output the
detection result as an electrical signal, and may output
the electrical signal to the controller 70.

[0194] The third-washing-tub operation sensing por-
tion 59-2 may include, for example, a micro electro me-
chanical system (MEMS) sensor. The MEMS sensor may
be implemented using a piezoresistive scheme or using
a capacitive scheme. The third-washing-tub operation
sensing portion 59-2 may also be implemented using a
vibration sensor based on a piezoelectric acceleration
scheme or using a vibration sensor based on a cantilever
vibration scheme. A variety of vibration sensors consid-
erable by the designer may be applied to the third-wash-
ing-tub operation sensing portion 59-2.

[0195] FIG. 12 is a view illustrating an example of a
sensing portion mounted to a washing tub according to
an embodiment of the present disclosure.

[0196] Referring to FIG. 12, a third-washing-tub oper-
ation sensing portion 59-2 may be in contact with a third
washing tub 51 or may be adjacent to the third washing
tub 51. In this case, the third-washing-tub operation sens-
ing portion 59-2 may be installed, for example, at a side
surface or bottom surface of the third washing tub 51.
The third-washing-tub operation sensing portion 59-2
may be installed at an inner surface of the third washing
tub 51 having a washing space therein, or may be in-
stalled at an outer surface of the third washing tub 51 as
shown in FIG. 16. In accordance with an embodiment,
the third-washing-tub operation sensing portion 59-2
may be spaced apart from the third driver 53 by a pre-
determined distance either at a boundary of the third
washing tub 51 or at a peripheral region of the boundary,
such that the third-washing-tub operation sensing portion
59-2 may not detect vibration directly received from the
third driver 53 due to operation of the third driver 53 or
may detect a relatively smaller number of vibrations and
at the same time more properly detect vertical vibrations
of the third washing tub 51.

[0197] The fourth-washing-tub operation sensing por-
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tion 69-2 may detect vibration of the fourth washing tub
61. In detail, the fourth-washing-tub operation sensing
portion 69-2 may detect vibration generated by the fourth
washing tub 61 during rotation or agitation of the fourth
washing tub 61, may output the detection result as an
electrical signal, and may output the electrical signal to
the controller 70.

[0198] Inthe same manner as in the third-washing-tub
operation sensing portion 59-2, the fourth-washing-tub
operation sensing portion 69-2 may include a MEMS sen-
sor, a vibration sensor based on a piezoelectric acceler-
ation scheme, or a vibration sensor based on a cantilever
vibration scheme. As shown in FIG. 12, the fourth-wash-
ing-tub operation sensing portion 69-2 may be in contact
with the fourth washing tub 61 or may be located adjacent
to the fourth washing tub 61. For example, the fourth-
washing-tub operation sensing portion 69-2 may be in-
stalled in an inner direction or an outer direction of either
a side surface or a bottom surface of the third washing
tub 51.

[0199] The third-washing-tub operation sensing por-
tion 59-2 and the fourth-washing-tub operation sensing
portion 69-2 may be implemented using homogeneous
vibration detection sensors or heterogeneous vibration
detection sensors.

[0200] In accordance with an embodiment, one of the
third-washing-tub operation sensing portion 59-2 and the
fourth-washing-tub operation sensing portion 69-2 may
be omitted as necessary.

[0201] Upon receiving a control signal from the con-
troller 70, the first water supply portion 58 may supply
wash water and/or rinse water to a washing space pro-
vided in the third washing tub 51. Upon receiving a control
signal from the controller 70, the second water supply
portion 68 may be provided to supply a necessary amount
of wash water and/or rinse water to the washing space
provided in the fourth washing tub 61.

[0202] For example, the water supply portion 58 or 68
may include a pipe connected to an external water
source, a storage space to temporarily or non-temporarily
store water supplied from the water source, a pump to
pump the water stored in the storage space to the wash-
ing tub 51 or 61, a pipe to connect the storage space to
the washing tub 51 or 61 in a manner that wash water
may flow through the pipe, and a valve formed in the pipe
so as to supply wash water to the washing tub 51 or 61
or to prevent wash water from being supplied to the wash
tub 51 or 61. Some parts of the above-mentioned con-
stituent components may be omitted by the designer. The
water supply portion 58 or 68 may further include not only
the above-mentioned components but also various other
components as necessary.

[0203] In accordance with an embodiment, the wash-
ing machine 2 may include a water supply portion 58 in
the washing tub 51, and may include a water supply por-
tion 68 in the washing tub 61. In this case, the water
supply portion 58 may supply wash water to the washing
tub 51, and the water supply portion 68 may supply wash
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water to the washing tub 61.

[0204] In accordance with another embodiment, the
washing machine 2 may include a single water supply
portion (not shown) capable of selectively supplying
wash water to the washing tub 51 or 61. In this case, a
component, such as a valve, is installed in a pipe that is
disposed between the wash water supply portion and
each washing tub 51 or 61 so as to allow wash water to
flow therethrough, such that the wash water may be sup-
plied to at least one washing tub 51 and 61.

[0205] The controller 70 may be provided to perform
various processes needed to operate the washing ma-
chine 2 as well as to control operations of various com-
ponents installed in the washing machine 2. The control-
ler 70 may include at least one processor implemented
by at least one or two semiconductor chips and associ-
ated components. The at least one processor may be
implemented using a CPU, a MCU, a Micom, an AP, an
ECU, and/or other electronic devices capable of process-
ing a variety of operations and generating various control
signals.

[0206] The controller 70 may also perform predefined
operation, processing, and control operation by driving
an application (called ’App’) stored in a storage portion
80. Here, the application may be pre-written by the de-
signer and then stored in the storage portion 80, or may
be acquired or updated through an ESD network that is
accessible by the washing machine 2 over a wired or
wireless communication network.

[0207] The controller 70 may acquire information re-
garding the presence or absence of vibration in the third
washing tub 51 from at least one of the third-driver op-
eration sensing portion 59-1 and the third-washing-tub
operation sensing portion 59-2, or may acquire informa-
tion regarding the presence or absence of vibration in
the fourth washing tub 61 from at least one of the fourth-
driver operation sensing portion 69-1 and the fourth-
washing-tub operation sensing portion 69-2.

[0208] The controller 70 may generate at least one of
a control signal of the third driver 53 and a control signal
of the fourth driver 63, and may transmit the generated
control signal to the corresponding component, i.e., at
least one of the third driver 53 and the fourth driver 63.
Therefore, atleastone of the third driver 53 and the fourth
driver 63 may operate by a control signal of the controller
70. Therefore, at least one of the third washing portion
50 and the fourth washing portion 60 may perform at least
one of the washing process, the rinsing process, and the
dehydration process upon receiving a control signal from
the controller 70.

[0209] The controller 70 may transmit and/or receive
data or control signals to and from the aforementioned
components through a circuit, a conductive line, or a wire-
less communication network.

[0210] The controller 70 may decide the presence or
absence of vibration on the basis of an electrical signal
received from the driver operation sensing portion 59-1
or 69-1 and/or the washing-tub operation sensing portion
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59-2 or 69-2, such that the controller 70 may decide the
presence or absence of unbalance in the washing tub 51
or 61 as described later, and may control the third driver
53 and/or the fourth driver 63 on the basis of the decision
result. A detailed description thereof will be given later.

[0211] The storage portion 80 may be provided to store
programs or information needed to operate the controller
70. In detail, the storage portion 80 may store an appli-
cation related to operation, processing, and control op-
eration, various kinds of information needed for the afore-
mentioned operation, processing, and control operation,
or various kinds of information acquired from the afore-
mentioned operation, processing or control operation.
For example, the storage portion 80 may store a refer-
ence value indicating the number of detected vibrations
to be described later.

[0212] The storage portion 80 may be implemented
using a magnetic disk storage medium, a magnetic tape,
an optical recording medium, a magneto-optical record-
ing medium, a semiconductor storage medium, or the
like.

[0213] A Ul 85 may receive various commands or in-
formation related to the washing machine 2 from a user,
and may visually or audibly provide the user with various
kinds of information related to the washing machine 2.
For example, the Ul 85 may receive various commands
related to operations of the third washing portion 50
and/or the fourth washing portion 60, and may visually
and/or audibly output the information related to the third
washing portion 50 and/or the fourth washing portion 60.
[0214] A power-supply portion 89 may supply neces-
sary power to respective components of the washing ma-
chine 2, forexample, the third driver 53 or the fourth driver
63. The power-supply portion 89 may include a commer-
cial power source and/or at least one battery embedded
in the washing machine 2.

[0215] FIG. 13 is a view illustrating a situation in which
unbalance occurs in a washing tub according to an em-
bodiment of the present disclosure.

[0216] Referring to FIG. 13, the third washing tub 51
and a fourth washing tub 61 may be rotatably movable
by a third driver 53 and a fourth driver 63, respectively,
such that laundry introduced into the third washing tub
51 and laundry introduced into the fourth washing tub 61
may be washed, rinsed, and/or dehydrated by the third
washing tub 51 and the fourth washing tub 61, respec-
tively. While the third washing tub 51 or the fourth wash-
ing tub 61 performs the washing or rinsing process, laun-
dry C10 (C11, C12, and C13) introduced into the third
washing tub 51 or the fourth washing tub 61 may be mov-
able in the third washing tub 51 or the fourth washing tub
61. In detail, while the third washing tub 51 or the fourth
washing tub 61 performs rotation or agitation action, a
water current may occur in wash water or rinse water
stored in the third washing tub 51 or the fourth washing
tub 61, and laundry C10 (C11, C12, and C13) moves by
the water current and collides with each other. As aresult,
the laundry C10 (C11, C12, and C13) may be washed.
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However, the laundry C10 (C11, C12, and C13) moving
in the washing tub may be entangled or lumped for var-
ious reasons, such that a considerably large amount of
laundry C10 (C11, C12, and C13) may be concentrated
at a specific zone or position as shown in FIG. 13. As
described above, when laundry C10 (C11,C12,and C13)
is concentrated at a specific zone or position, unbalance
may occur in the washing tub. The unbalance may cause
excessive vibration of the third washing tub 51 or the
fourth washing tub 61 in which laundry C10 (C11, C12,
and C13) is introduced, resulting in occurrence of noise
and damage of internal components. If such unbalance
continuously occurs, efficiency of the washing process,
the rinsing process, and/or the dehydration process may
be deteriorated.

[0217] This unbalance may be detected by the driver
operation sensing portion 59-1 or 69-1 and/or the wash-
ing-tub operation sensing portion 59-2 or 69-2. The con-
troller 70 may determine the presence or absence of un-
balance in the washing tub on the basis of the detection
result, and may control the washing machine 2 such that
unbalance is removed from the washing machine 2.
[0218] Inaccordance with an embodiment, the control-
ler 70 may determine the presence or absence of unbal-
ance on the basis of not only a rotation speed of the driver
53 or 63 detected by the driver operation sensing portion
59-1 or 69-1, but also the magnitude of voltage or current
applied to the driver 53 or 63.

[0219] FIG. 14 is a graph illustrating an example of
change in a rotation speed of the driver when unbalance
occurs in the washing tub according to an embodiment
of the present disclosure.

[0220] Referring to FIG. 14, under a general situation,
a rotation speed of the driver 53 or 63 may increase to a
target rotation speed R11, may be kept at the target ro-
tation speed R11 during a predetermined time (t10to t11,
t12 to t13, and t14 to t15), may be reduced to zero '0’ or
an approximate value thereto, and may then be kept at
zero ‘0’ or an approximate value thereto during a prede-
termined time (t11 to t12, and t13 to t14), such that the
aforementioned operations are repeatedly carried out
(L11,L11-1, and L11-2).

[0221] If an unbalance occurs in the washing tub 51 or
61 as shown in FIG. 13, load applied to the driver 53 or
63 by the concentrated laundry C10 (C11,C12,and C13)
unavoidably increases. As a result, although the same
voltage or current is applied to the driver 53 or 63, a ro-
tation speed of the driver 53 or 63 may increase only to
a rotation speed R12 relatively lower than the target ro-
tation speed R11(L12,L12-1,and L12-3). In other words,
a rotation speed of the driver 53 or 63 may be relatively
lower than an expected speed.

[0222] The controller 70 may determine the presence
or absence of unbalance in the washing tub 51 or 61
using the aforementioned fact that the rotation speed of
the driver 53 or 63 is relatively deteriorated by occurrence
of such unbalance.

[0223] For example, if the third-driver operation sens-
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ing portion 59-1 corresponding to the third driver 53 in-
cludes a rotation speed sensor, the controller 70 may
compare the rotation speed of the third driver 53, that is
received from the third-driver operation sensing portion
59-1, with a predefined reference rotation speed (e.g., a
target rotation speed R11). For example, the predefined
reference rotation speed may refer to a target rotation
speed R11, an approximate rotation speed thereto, or a
rotation speed that is theoretically or experimentally/em-
pirically defined by the designer to determine the pres-
ence or absence of unbalance. If the rotation speed of
the third driver 53 is equal to the reference rotation speed
and/or is less than the reference rotation speed, the con-
troller 70 may determine the presence of unbalance in
the third washing tub 51 corresponding to the third driver
53. In contrast, if the rotation speed of the third driver 53
is higher than the reference rotation speed, the controller
70 may determine the absence of unbalance in the third
washing tub 51 corresponding to the third driver 53.
[0224] Likewise, if the fourth-driver operation sensing
portion 69-1 corresponding to the fourth driver 63 is im-
plemented as a rotation speed sensor, the controller 70
may compare the rotation speed of the fourth driver 63,
that is received from the fourth-driver operation sensing
portion 69-1, with a predefined reference rotation speed,
and may determine the presence or absence of unbal-
ance in a fourth washing tub 61 corresponding to the
fourth driver 63 according to the result of comparison.
[0225] In accordance with another embodiment, if the
third-driver operation sensing portion 59-1 includes a
voltage measurement device, the controller 70 may de-
termine the presence or absence of unbalance on the
basis of the measured voltage received from the third-
driver operation sensing portion 59-1. In detall, if unbal-
ance occurs in the third washing tub 51, load applied to
a motor unavoidably increases, such that a voltage ap-
plied to the motor may relatively increase. Therefore, the
controller 70 may compare the voltage measured by the
voltage measured by the third-driver operation sensing
portion 59-1 with a reference voltage. If the measured
voltage is higher than a reference voltage, the controller
70 may determine the presence or absence of unbalance
in the third tub 51. In contrast, if the measured voltage is
less than the reference voltage, the controller 70 may
determine the absence of unbalance in the third washing
tub 51.

[0226] Likewise, if the fourth-driver operation sensing
portion 69-1 includes a voltage measurement device, the
controller 70 may compare a measured voltage received
from the fourth-driver operation sensing portion 69-1 with
a reference voltage, and may determine the presence or
absence of unbalance in a fourth washing tub 61 accord-
ing to the result of comparison.

[0227] In accordance with another embodiment, if the
third-driver operation sensing portion 59-1 includes a cur-
rent measurement device, the controller 70 may deter-
mine the presence or absence of unbalance on the basis
of a measured current received from the third-driver op-
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eration sensing portion 59-1. In the same manner as in
the above voltage measurement case, if unbalance oc-
curs in the third washing tub 51, a current applied to a
motor may relatively increase, such that the controller 70
may determine the presence or absence of unbalance
on the basis of the resultant current. For example, the
controller 70 may compare the current measured by the
third-driver operation sensing portion 59-1 with a refer-
ence current, and may determine the presence of unbal-
ance in the third washing tub 51 when the measured cur-
rent is higher than the reference current. In contrast, if
the measured current is not higher than the reference
current, the controller 70 may determine the absence of
unbalance in the third washing tub 51.

[0228] Likewise, if the fourth-driver operation sensing
portion 69-1 includes a current measurement device, the
controller 70 may compare the measured current re-
ceived from the fourth-driver operation sensing portion
69-1 with a reference current, and may determine the
presence or absence of unbalance in the fourth washing
tub 61.

[0229] In accordance with another embodiment, the
controller 70 may determine the presence or absence of
unbalance in the washing tub 51 or 61 using vibration of
the washing tub 51 or 61, that are detected by the wash-
ing-tub operation sensing portion 59-2 or 69-2. If unbal-
ance occurs in the washing machine as shown in FIG.
13, the number of vibrations of the washing tub 51 or 61
is increased more than in a general case. The controller
70 may determine the presence or absence of unbalance
on the basis of the increased number of vibrations of the
washing tub 51 or 61.

[0230] For example, the controller 70 may determine
whether the magnitude of vibration (e.g., the number of
vibrations) detected by the washing-tub operation sens-
ing portion 59-2 or 69-2 is higher than the magnitude of
predefined reference vibration (e.g., a reference number
of vibrations). Here, the reference vibration may be the-
oretically or empirically/experimentally defined. In this
case, the controller 70 may compare the magnitude of
vibration received from the third-washing-tub operation
sensing portion 59-2 with the magnitude of reference vi-
bration so as to determine the presence or absence of
unbalance in the third washing tub 51 according to the
result of comparison, and/or may compare the magnitude
of vibration received from the fourth-washing-tub opera-
tion sensing portion 69-2 with the magnitude of reference
vibration so as to determine the presence or absence of
unbalance in the fourth washing tub 61. The operation
for deciding the presence or absence of unbalance in the
third washing tub 51 and the operation for deciding the
presence or absence of unbalance in the fourth washing
tub 61 may be carried outindependently from each other.
If it is determined that the detected vibration magnitude
is identical to and/or higher than the reference vibration
magnitude, the controller 70 may determine the presence
orabsence of unbalance in response to the determination
result. In other words, if the detected vibration magnitude
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is less than the predefined reference vibration magni-
tude, the controller 70 may determine the absence of
unbalance in the washing tub 51 or 61. Here, the prede-
fined reference vibration may be experimentally defined
in various ways. The predefined reference vibration may
also be defined in different ways according to the wash-
ing-tub operation sensing portions 59-2 and 69-2.
[0231] Furthermore, in accordance with an embodi-
ment, the controller 70 may also determine the presence
or absence of unbalance not only using the result of first
comparison in which the vibration magnitude detected
by the washing-tub operation sensing portion 59-2 or
69-2 is compared with a predefined reference vibration,
but also using the result of second comparison in which
the detected rotation speed of the driver 53 or 63 is com-
pared with a predefined reference rotation speed. In this
case, according to selection of the designer, the control-
ler 70 may also be designed to determine the presence
or absence of unbalance by further using the magnitude
of voltage applied to the driver 53 or 63 and/or the mag-
nitude of current applied to the driver 53 or 63, instead
of using the rotation speed of the driver 53 or 63.
[0232] If the presence of unbalance is decided as de-
scribed above, the controller 70 may change an operation
scheme (hereinafter referred to as a first operation pro-
file) that has already been carried out by the washing
portion 50 or 60 having unbalance to another predefined
operation scheme (hereinafter referred to as a second
operation profile). For example, the controller 70 may
control the water supply portion 58 or 68 in a manner that
additional wash water is supplied to the washing tub 51
or 61 having unbalance, or may change an operation
pattern of either the washing tub 51 or 61 having unbal-
ance or the driver 53 or 63 such that the washing portion
50 or 60 having unbalance may operate using the second
operation profile.

[0233] Adetailed example of the second operation pro-
file will hereinafter be described in detail.

[0234] FIG. 15isafirstdiagram illustrating an example
of a method for changing a water level of wash water
stored in a washing tub according to an embodiment of
the present disclosure.

[0235] FIG. 16 is a second diagram illustrating an ex-
ample of a method for changing a water level of wash
water stored in a washing tub according to an embodi-
ment of the present disclosure.

[0236] Referring to FIGS. 15 and 16, the second op-
eration profile may include relatively increasing a water
level WL1 or WL2 of the washing tub 51 or 61.

[0237] In detail, when at least one of the washing por-
tions 50 and 60 operates using the first operation profile,
the controller 70 may control at least one of the water
supply portions 58 and 68 in a manner that wash water
having a predetermined water level WL1 (hereinafter re-
ferred to as a first water level) is supplied to the at least
one of the washing tubs 51 and 61. After laundry C21 is
concentrated at one zone of the washing tub 51 or 61 as
shown in FIG. 15 and unbalance occurs in the washing
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tub 51 or 61, if a water level WL2 (hereinafter referred to
as a second water level) relatively increases as shown
in FIG. 16, the laundry C21 may move in response to the
increasing wash water and the distance between a plu-
rality of laundries C21a, C21b, and C21c may relatively
increase. Accordingly, cohesive force among the laun-
dries C21a, C21b, and C21c may be reduced and unbal-
ance of the washing tub may be removed.

[0238] Therefore, when the presence of unbalance in
the washing tub 51 or 61 is decided, the controller 70
may control the washing portion 50 or 60 to operate using
the second operation profile such that a first water level
WL1 of the washing tub is relatively increased and then
changed to a second water level WL2, resulting in re-
moval of unbalance generated in the washing tub 51 or
61. The second water level WL2 may include a water
level that is considered proper, by the designer, to re-
move unbalance generated in the washing tub 51 or 61.
The second water level WL2 may include a full water
level.

[0239] FIG. 17 is a view illustrating a third example of
change in a rotation speed of the driver according to an
embodiment of the present disclosure.

[0240] The second operation profile may include a
change in target rotation speed of the washing tub 51 or
61 having unbalance or a change in target rotation speed
of the driver 53 or 63 corresponding to the washing tub
51 or 61.

[0241] Referringto FIG. 17, if the first operation profile
operates at a predefined target rotation speed R21 (here-
inafter referred to as a first target rotation speed) (L21,
L21-1, and L21-2), the second operation profile controls
a target rotation speed R22 (hereinafter referred to as a
second target rotation speed) to be lower than the first
target rotation speed R21 such that the washing tubs 51
and 61 orthe drivers 53 and 63 may operate at the second
target rotation speed R22 (L22, L22-1, and L22-2).
[0242] Inmore detail, the rotation speed of the washing
tubs 51 and 61 or the rotation speed of the drivers 53
and 63 may increase to the second target rotation speed
R22 (120 to t21, t26 to t27, and a period since t29). If the
rotation speed increases at the same acceleration, the
rotation speed of the washing tubs 51 and 61 or the ro-
tation speed of the drivers 53 and 63 may more rapidly
reach the second target rotation speed R22 than the first
target rotation speed R21 at times t21 and t22. After the
washing tubs 51 and 61 or the drivers 53 and 63 rotate
at a constant speed until reaching a predetermined time
t23 or t28, the washing tubs 51 and 61 or the drivers 53
and 63 are decelerated to zero 0’ or an approximate
value thereto at times t23 and t24. If deceleration of the
washing tub or the driver is started at the same time t23
as in the case L21 based on the first target rotation speed
R21, the rotation speed of the washing tub or the driver
may more rapidly reach zero '0’ or an approximate value
thereto at times t24 and t25 in the other case L22 based
on the second target rotation speed R22. The above op-
eration for increasing the rotation speed to the second
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target rotation speed R22 or the above operation for re-
ducing the rotation speed to zero '0’ or an approximate
value thereto may be repeated for each predefined time
section t26 to t26 (L22, L22-1, and L22-2). Centrifugal
force is proportional to a square of angular speed. If the
second target rotation speed R2 is relatively less than
the first target rotation speed R21, centrifugal force may
be relatively reduced. As a result, entanglement of laun-
dry C10 (C11, C12, and C13) is removed such that un-
balance may also be removed.

[0243] FIG. 18 is a view illustrating a fourth example
of change in a rotation speed of a driver according to an
embodiment of the present disclosure.

[0244] Inaccordance with an embodiment, the second
operation profile may include changing rotation acceler-
ation and/or rotation deceleration of the washing tubs 51
and 61 having unbalance or the drivers 53 and 63 cor-
responding to the washing tubs 51 and 61.

[0245] Referring to FIG. 18, for example, the first op-
eration profile may include increasing the rotation speed
of the washing tubs 51 and 61 or the rotation speed of
the drivers 53 and 63 to a target rotation speed R31 ac-
cording to a predefined rotation acceleration a11 (here-
inafter referred to as a first rotation acceleration), and/or
reducing the rotation speed of the washing tubs 51 and
61 or the rotation speed of the drivers 53 and 63 to zero
‘0’ or an approximate value thereto according to a pre-
defined rotation deceleration d11 (hereinafter referred to
as a first rotation deceleration).

[0246] In this case, the second operation profile may
include increasing the rotation speed of the washing tubs
51 and 61 or the rotation speed of the drivers 53 and 63
to a target rotation speed R31 according to a rotation
acceleration a12 (hereinafter referred to as a second ro-
tation acceleration) relatively less than the first rotation
speed a11, and/or reducing the rotation speed of the
washing tubs 51 and 61 or the rotation speed of the driv-
ers 53 and 63 to zero ’0’ or an approximate value thereto
according to a rotation deceleration d12 (hereinafter re-
ferred to as a second rotation deceleration) relatively
higher than the first rotation decelerationd11 (L31,L31-1,
and L31-2). Here, the relatively high rotation deceleration
d12 may refer to a rotation deceleration having a rela-
tively low absolute value.

[0247] In detail, in one case in which the washing ma-
chine operates based on the second operation profile,
the rotation speed of the washing tubs 51 and 61 or the
rotation speed of the drivers 53 and 63 may increase to
atargetrotation speed R31 attimes t30 to t32 more slowly
than in the other case in which the washing machine op-
erates based on the first operation profile at times t30 to
t31. The washing tubs 51 and 61 or the drivers 53 and
63 may rotate at a constant speed for a predetermined
time section t32 to t33. Thereafter, the rotation speed of
the washing tubs 51 and 61 or the rotation speed of the
drivers 53 and 63 may be reduced to zero '0’ or an ap-
proximate value thereto at a time t33 more slowly than
in the case inwhich the washing machine operates based
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on the first operation profile at a time t34. Even in the
case in which the washing machine operates based on
the second operation profile, the above operation for in-
creasing the rotation speed to the target rotation speed
R31 or the above operation for reducing the rotation
speed to zero '0’ or an approximate value thereto may
be repeated ((L32,L32-1, L32-2). Centrifugal force is pro-
portional to angular speed (or angular velocity). Thus, if
accelerationisreduced or deceleration is increased, cen-
trifugal force may be reduced, such that unbalance
caused by entanglement of laundry C10 (C11, C12, and
C13) may be removed.

[0248] AlthoughFIG. 18illustrates a method for chang-
ing both rotation acceleration and rotation deceleration
for convenience of description and better understanding
of the present disclosure, the second operation profile
may include only changing rotation acceleration accord-
ing to selection of the designer (i.e., a first rotation de-
celeration is identical to a second rotation deceleration),
or may also include only changing rotation deceleration
according to selection of the designer (i.e., afirst rotation
acceleration is identical to a second rotation accelera-
tion).

[0249] FIG. 19 is a graph illustrating an example of
change in an operation rate of the driver according to an
embodiment of the present disclosure.

[0250] The second operation profile may include
changing an operation rate of the washing tubs 51 and
61 having unbalance or an operation rate of the drivers
53 and 63 corresponding to the washing tubs 51 and 61.
[0251] The operation rate may refer to a ratio of a total
operation time to an active operation time of each driver
53 or 63. Referring to FIG. 19, the operation rate may be
defined as a specific value Pon1/(Pon1+Poff1) or
Pon2/(Pon2+Poff2) obtained when the active operation
period Pon1 or Pon2is divided by a total operation period
Pon1+Poff1 or Pon2+Poff2.

[0252] Referringto FIG. 19, the second operation pro-
file may include allowing each driver 53 or 63 to operate
at a relatively lower operation rate Pon2/(Pon2+Poff2)
than the operation rate Pon1/(Pon1+Poff1) of the first
operation profile. In other words, in the case in which the
washing machine operates based on the first operation
profile, increase and maintenance of the rotation speed
may be achieved during a relatively long time (40 to t44
and t46 to t48) (L41 and L41-1). In the other case in which
the washing machine operates based on the second op-
eration profile, increase and maintenance of the rotation
speed may be achieved in a relatively short time (140 to
t42 and t46 to t47) (L42 and L42-1). In this case, the
target rotation speed based on the first operation profile
and the target rotation speed based on the second op-
eration profile (R41) may be identical to each other (R41)
or may be different from each other. When the washing
machine operates based on the first operation profile,
reduction and maintenance (i.e., a substantially stopped
state) of the rotation speed may be achieved in a rela-
tively short time (144 to r46 and t48 to t49) (L41 and
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L41-1). In contrast, when the washing machine operates
based on the second operation profile, reduction and
maintenance of the rotation speed may be achieved dur-
ing a relatively long time (142 to t46 and t47 and t49) (L42
and L42-1).

[0253] As described above, although the operation
rate is reduced to arelatively lower value, less centrifugal
force may be applied to laundry C10 (C11, C12, and
C13), entanglement of the laundry C10 (C11, C12, and
C13) may be removed such that unbalance of the wash-
ing tub 51 or 61 may also be removed.

[0254] FIG. 20 is a conceptual diagram illustrating an
example of a method for changing an operation start time
and an operation end time of the driver according to an
embodiment of the present disclosure.

[0255] If necessary, the second operation profile may
include changing an operation period (i.e., ON period)
and/or a stoppage period (i.e., OFF time) of the washing
tub 51 or 61 having unbalance or an operation period
(i.e., ON period) and/or a stoppage period (i.e., OFF time)
of the driver 53 or 63 corresponding to the washing tub
51 or 61.

[0256] Referring to FIG. 20, for example, the first op-
eration profile may include a predefined operation period
Pon11 or Pon12 (hereinafter referred to as a first oper-
ation period), and/or a predefined stoppage period Poff11
or Poff12 (hereinafter referred to as a first stoppage pe-
riod) (L51). During the first stoppage period Pon11 or
Pon12, the driver 53 or 63 may actively operate (i.e., the
driver 53 or 63 may be accelerated and maintained at a
high rotation speed R51). During the first stoppage period
Poff11 or Poff12, the driver 53 or 63 may stop operation
(i.e., the driver 53 or 63 may be decelerated and main-
tained at a low rotation speed, for example, zero ‘0’ or
an approximate value thereto).

[0257] An ON period Pon21, Pon22, or Pon23 (here-
inafter referred to as a second operation period) may be
relatively shorter than the first operation period Pon11 or
Pon12 of the first operation profile, and/or an OFF period
Poff21, Poff22, or Poff23 (hereinafter referred to as a
second stoppage period) of the second operation profile
may be relatively shorter than the first stoppage period
Poff11 or Poff12 of the first operation profile (L52). In
other words, when the washing machine operates based
on the second operation profile, the driver 53 or 63 may
actively operate during a relatively short period Pon21,
Pon22, or Pon23, or may stop operation during a rela-
tively short period Poff21, Poff22, or Poff23. As described
above, when the driver 53 or 63 operates based on the
second operation period and/or the second stoppage pe-
riod, starting and stopping of the driver 53 or 63 may be
more frequently repeated than in the case in which the
washing machine operates based on the first operation
profile, such that the laundry C10 (C11, C12, and C13)
may be relatively less tangled. As a result, entanglement
ofthe laundry C10 (C11, C12,and C13) may be removed
such that unbalance of the washing tub 51 or 61 may
also be removed.
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[0258] FIGS. 14, 15, 16, 17, 18, 19, and 20 illustrate
various embodiments of the operations capable of being
contained in the second operation profile. According to
selection of the designer, the second operation profile
may independently include only one of the various em-
bodiments, may include only some of the various em-
bodiments, or may include all of the various embodi-
ments. For example, the second operation profile may
include not only increasing a water level of wash water
stored in the washing tub, and reducing a water level of
wash water stored in the washing tub. Further, the second
operation profile may also include at least one of various
combinations of the above-mentioned embodiments
considerable by the designer.

[0259] Various embodiments of the presentdisclosure
inwhich, when unbalance occursin the washing tub while
the washing machine 2 operates based on the first op-
eration profile, the operation profile is changed to another
so that the washing machine 2 is controlled based on the
second operation profile, will hereinafter be described
with reference to the attached drawings.

[0260] FIG. 21 is a view illustrating a first example of
a method for controlling rotation of the washing tub when
unbalance occurs in the washing tub according to an em-
bodiment of the present disclosure.

[0261] ReferringtoFIG.21, atleastone of athird wash-
ing portion 50 and a fourth washing portion 60 may op-
erate based on a first operation profile S10. The first op-
eration profile S10 may include at least one operation
pattern S11, S12, and S13. The at least one operation
pattern S11, S12, and S13 may be arbitrarily defined by
the designer. For example, the at least one operation
pattern S11, S12, and S13 may include increasing a ro-
tation speed at least once, maintaining the rotation speed
at least once, and/or reducing the rotation speed at least
once.

[0262] By the aforementioned method for detecting vi-
bration of the washing tub 51 or 61, if unbalance occurs
in at least one of the third washing tub 51 of the third
washing portion 50 and the fourth washing tub 61 of the
fourth washing portion 60 (V1), the controller 70 may
change the first operation profile S10 to the second op-
eration profile S20. The second operation profile S20
may include at least one operation pattern S21 to S24.
Here, each operation pattern S21, S22, S23, or S24 may
be defined by changing at least one operation pattern
S11, S12, and S13 of the first operation profile S10 on
the basis of at least one of changing of the water level,
changing of the second target rotation speed, changing
of the operation rate, changing of the rotation accelera-
tion, changing of the rotation deceleration, and changing
of the operation period and/or the stoppage period. In
this case, when the first operation profile of at least one
of the third washing portion 50 and the fourth washing
portion 60 is changed to a second operation profile, the
controller 70 may continuously control at least one of the
third washing portion 50 and the fourth washing portion
60 on the basis of the changed second operation profile
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until the washing process, the rinsing process, and/or the
dehydration process are ended.

[0263] FIG. 22 is a view illustrating a second example
of a method for controlling rotation of the washing tub
when unbalance occurs in the washing tub according to
an embodiment of the present disclosure.

[0264] Referring to FIG. 22, while at least one of the
third washing portion 50 and the fourth washing portion
60 of the washing machine 2 operates based on the first
operation profile S30, the controller 70 may determine
the presence or absence of unbalance in at least one of
the third washing tub 51 of the third washing portion 50
and the fourth washing tub 61 of the fourth washing por-
tion 60 using a vibration detection method such as the
aforementioned method for detecting vibration of the
washing tub 51 or 61 (V2). In this case, the controller 70
may change a first operation profile S30 to a second op-
eration profile S40 at a predetermined time or at a time
(ts) at which a predefined time elapses from the prede-
termined time. In the same manner as described above,
the first operation profile S30 may include at least one
predefined operation pattern S31 and S32. The second
operation profile S40 may include at least one operation
pattern S41 to S44 defined based on at least one of
changing of the water level, changing of the second target
rotation speed, changing of the operation rate, changing
of the rotation acceleration, changing of the rotation de-
celeration, and changing of the operation period and/or
the stoppage period.

[0265] Atfter the first operation profile S30 is changed
to the second operation profile S40, if at least one of the
third washing portion 50 and the fourth washing portion
60 is controlled according to the second operation profile
S40, and if a predefined reference period (ts ~ tr) finally
elapses, the controller 70 may stop the control process
based on the second operation profile S40, and may then
control at least one of the third washing portion 50 and
the fourth washing portion 60 on the basis of a new op-
eration profile S50. Here, the predefined reference period
(ts ~ tr) may include a specific period in which unbalance
is considerably or sufficiently removed by the operation
based on the second operation profile S40. The specific
period in which unbalance is considerably or sufficiently
removed may be theoretically or empirically/experimen-
tally decided, and may be decided in various ways ac-
cording to a method for defining the second operation
profile S40. In accordance with an embodiment, the new
operation profile S50 may include the first operation pro-
file S30. In accordance with an embodiment, the new
operation profile S50 may include at least one predefined
operation pattern S51 and S52.

[0266] If the washing machine 2 is controlled as de-
scribed above, at least one of the third washing portion
50 and the fourth washing portion 60 is not controlled
according to the second operation profile although un-
balance is removed from the washing machine 2, effi-
ciency of the washing process, the rinsing process and/or
the dehydration process may be improved.
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[0267] FIG. 23 is a view illustrating a third example of
a method for controlling rotation of the washing tub when
unbalance occurs in the washing tub according to an em-
bodiment of the present disclosure.

[0268] Referringto FIG. 23, the controller 70 may con-
trol at least one of the third washing portion 50 and the
fourth washing portion 60 according to a first operation
profile S60. If unbalance occurs in at least one of the third
washing tub 51 of the third washing portion 50 and the
fourth washing tub 61 of the fourth washing portion 60
because vibration of the washing tub 51 or 61 is detected
(V3), the controller 70 may change the first operation
profile S60 to a second operation profile S70. As de-
scribed above, the first operation profile S60 may include
at least one predefined operation pattern S61 and S62,
and may include at least one operation pattern S71 to
S74 defined based on at least one of changing of the
water level, changing of the second target rotation speed,
changing of the operation rate, changing of the rotation
acceleration, changing of the rotation deceleration, and
changing of the operation period and/or the stoppage
period. Although the first operation profile S60 is changed
to the second operation profile S70, the controller 70 may
continuously receive signals from atleast one of the third-
driver operation sensing portion 59-1, the third-washing-
tub operation sensing portion 59-2, the fourth-driver op-
eration sensing portion 69-1, and the fourth-washing-tub
operation sensing portion 69-2.

[0269] If the controller 70 determines that unbalance
generated in at least one of the third washing tub 51 and
the fourth washing tub 61 is removed on the basis of the
signals received from at least one of the third-driver op-
eration sensing portion 59-1, the third-washing-tub op-
eration sensing portion 59-2, the fourth-driver operation
sensing portion 69-1, and the fourth-washing-tub opera-
tion sensing portion 69-2, the controller 70 may stop the
control process based on the second operation profile
S70, and may then control at least one of the third wash-
ing portion 50 and the fourth washing portion 60 on the
basis of a new operation profile S80. In the same manner
as described above, the new operation profile S80 may
also include the existing first operation profile S60. In
accordance with an embodiment, the new operation pro-
file S80 may include at least one predefined operation
pattern S81 and S82.

[0270] In this case, upon completion of removal of un-
balance, the controller 70 may control at least one of the
third washing portion 50 and the fourth washing portion
60 using a relatively more efficient operation profile in-
stead of using the second operation profile, such that
efficiency of the washing process, the rinsing process
and/or the dehydration process may be further improved.
[0271] FIG. 24 is a view illustrating a fourth example
of a method for controlling rotation of the washing tub
when unbalance occurs in the washing tub according to
an embodiment of the present disclosure.

[0272] Referring to FIG. 24, if the controller 70 deter-
mines that unbalance is generated in the washing tub 51
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or 61 several times (V11, V12, and V13), the controller
70 may change a first operation profile S100, S110, or
S120 to a second operation profile S130.

[0273] In detail, at least one washing tub 51 and 61
may operate using the first operation profile S110. In the
same manner as described above, the first operation pro-
file S110 may include at least one pattern S101 to S103.
[0274] Vibration of at least one washing tub 51 and 61
is detected by the third-washing-tub operation sensing
portion 59-2 and the fourth-washing-tub operation sens-
ing portion 69-2, a target rotation speed of at least one
driver 53 and 63 corresponding to at least one washing
tub 51 and 61 is less than a requested target rotation
speed, a current applied to at least one driver 53 and 63
is measured as a relatively high current value, and/or a
voltage applied to at least one driver 53 and 63 or a DC
link circuit is measured as a relatively high voltage value
(V11). In this case, the controller 70 may determine (or
count) the presence or absence of unbalance without
directly retrieving the second operation profile in a differ-
ent way from the above-mentioned example, and may
continuously control the washing machine based on the
first operation profiles S110 and S120 in the same man-
ner as in the situation prior to detection or measurement
of the washing tub 51 or 61. In accordance with an em-
bodiment, the controller 70 may further use a count var-
iable for counting the number of occurrence times of un-
balance so as to count the presence or absence of un-
balance. In this case, the first operation profile S110 may
include at least one operation pattern S111 to S113, and
the first operation profile S120 may include at least one
operation pattern S121 to S123.

[0275] Ifthe result of unbalance generated in the proc-
ess for controlling at least one washing tub 51 and 61
based on the first operation profile S110 and S120 is
received from at least one of the third-driver operation
sensing portion 59-1, the fourth-driver operation sensing
portion 60-1, the third-washing-tub operation sensing
portion 59-2, and the fourth-washing-tub operation sens-
ing portion 69-2, the controller 70 may continuously count
the presence or absence of unbalance in response to the
above reception result, and may determine whether the
counted result is higher than a predefined value.

[0276] In more detail, for example, the controller 70
may add a value of 1 to a count variable, and may com-
pare the resultant count variable to which the value of 1
is added with a count reference value. For example, al-
though the count reference value is set to 3, the scope
of the present disclosure is not limited thereto, and the
count reference value may be arbitrarily defined by se-
lection of the designer.

[0277] If the count variable is equal to or higher than
the count reference value, the controller 70 may deter-
mine the presence of unbalance, may change the first
operation profile S120 to the second operation profile
S130, and may control at least one washing tub 51 and
61 according to the second operation profile S130. The
second operation profile S130 may include at least one
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operation pattern S131 to S134 as described above. In
contrast, if the count variable is less than the count ref-
erence value, the controller 70 determines that unbal-
ance was not yet generated or determines that unbalance
was not yet needed, such that the controller 70 controls
at least one washing tub 51 and 61 according to the ex-
isting first operation profile S120.

[0278] Inthe case of using at least one washing tub 51
and 61 on the basis of the second operation profile S130,
the controller 70 may control at least one washing tub 51
and 61 on the basis of the second operation profile S130
until the washing process, the rinsing process, and/or the
dehydration process are/is ended as shown in FIG. 21.
As shown in FIG. 22, the controller 70 may control at
least one washing tub 51 and 61 on the basis of the sec-
ond operation profile S130 until expiration of a predeter-
mined time. As shown in FIG. 23, if the controller 70 re-
ceives a signal indicating no unbalance, the controller 70
may interrupt the control process based on the second
operation profile S130, and may control at least one
washing tub 51 and 61 based on a new operation profile.
[0279] Until information indicating that the number of
generated unbalances is equal to or higher than a refer-
ence number of unbalances is received, the controller 70
may continuously control at least one washing tub 51 and
61 on the basis of the first operation profiles S100 to
S120. As a result, when an error occurs in the operation
sensing portion 59-1, 59-2, 69-1, or 69-2, when vibration
occurs in the washing machine due to other reasons than
unbalance, or when a rotation speed does not reach a
target rotation speed, the controller 70 may prevent the
washing machine 2 from being controlled by the second
operation profile S130.

[0280] One example of a washing machine including
a plurality of washing tubs to which the aforementioned
embodiments are applicable will hereinafter be described
with reference to FIGS. 25, 26, 27, 28, 29, 30, and 31.
[0281] FIG.25is aperspective view illustrating a wash-
ing machine according to an embodiment of the present
disclosure.

[0282] FIG. 26 is a view illustrating a first housing and
a second housing of the washing machine according to
an embodiment of the present disclosure.

[0283] FIG.27 is aside cross-sectional view illustrating
the washing machine according to an embodiment of the
present disclosure.

[0284] Referring to FIGS. 25, 26, and 27, the washing
machine 100 may include a plurality of washing portions
110 and 120. For example, the washing machine 100
may include a first washing portion 110 having a first
washing space 215 and a second washing portion 120
having a second washing space 315. Although FIGS. 25,
26, and 27 illustrate the washing machine 100 as includ-
ing only two washing portions 110 and 120 for conven-
ience of description and better understanding of the
present disclosure, the scope of the present disclosure
is not limited thereto, and the only one washing machine
100 may also include three or more washing portions
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according to selection of the designer.

[0285] The first washing portion 110 and the second
washing portion 120 may be implemented by the washing
portions configured to operate in the same way, or may
be implemented by different washing portions configured
to operate in different ways. For example, the first wash-
ing portion 110 may be implemented as a top loading
washing machine in which a laundry inlet is provided at
an upper part of the first washing space 215, and the
second washing portion 120 may be implemented as a
front loading washing machine in which a laundry inlet is
provide at the front of the second washing space 315.
However, the scope of the present disclosure is not lim-
ited thereto. In accordance with selection of the designer,
the first washing portion 110 may be implemented as a
front loading washing machine, the second washing por-
tion 120 may be implemented as a top loading washing
machine, or each of the first washing portion 110 and the
second washing portion 120 may also be implemented
as afrontloading washing machine or atop loading wash-
ing machine as necessary.

[0286] The first washing portion 110 and the second
washing portion may be disposed perpendicular to each
other as shown in FIGS. 25, 26, and 27, or may be dis-
posed parallel to each other.

[0287] In accordance with an embodiment, the first
washing portion 110 and the second washing portion 120
may also be integrated into one body such that it is im-
possible to separate the first washing portion 110 from
the second washing portion 120. In accordance with an-
other embodiment, the first washing portion 110 and the
second washing portion 120 may be detachably coupled
to each other. In the latter case, the first washing portion
110 and the second washing portion 120 may be manu-
factured independently, and may also be coupled and
assembled with each other by a designer, a manufactur-
er, a supplier, a consumer, or a user of another washing
machine 100.

[0288] The first washing portion 110 may include a first
washing tub 210 having afirstwashing space 215 therein.
The first washing tub 210 may be formed in a cylindrical
shape, at least a part of one surface of which is opened.
In this case, the open surface of the first washing tub 210
is arranged to face forward. Therefore, an inlet (or an
opening) 215 through which laundry is introduced into
the first washing tub 210 may be provided at the front of
the first washing tub 210. The aforementioned first wash-
ing tub 210 may be referred to as a drum, and a washing
machine including the first washing tub 210 may be re-
ferred to as a drum washing machine.

[0289] In accordance with an embodiment, a plurality
of first through-holes 211 through which wash water
passes may be further formed at an outer circumferential
surface of the first washing tub 210. A plurality of lifters
213 may be installed at an inner circumferential surface
of the first washing tub 210 so that laundry may be raised
or dropped during rotation of the first washing tub 210.
A first balancer 212 may also be mounted to a front por-
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tion of the first washing tub 210 so that the first washing
tub 210 stably rotates at a high speed.

[0290] The firstwashing portion 110 may include a first
washing tub 210, and may further include a first tub 220
to store wash water to be used in a washing process or
rinse water to be used in a rinsing process. The first tub
220 may be formed in a cylindrical shape, at least a part
of one surface of which is opened. In this case, the open
surface of the first tub 220 may be arranged to face in
the same direction as the inlet 214. For example, the
open surface of the first tub 220 may be arranged to face
forward. Therefore, an inlet 223 through which laundry
is introduced into the first tub 220 may be formed at a
front of the first tub 220.

[0291] The firstwashing portion 110 may include a first
housing 230 that includes the first washing tub 210 and
the first tub 220. In accordance with an embodiment, the
first housing 230 may be provided with an open upper
part, and may include one pair of first side panels 231
forming a side surface of the first housing 230, afirst back
panel 234 forming a back surface of the first housing 230,
and a bottom panel 232 forming a bottom surface of the
first housing 230. In this case, the first side panels 231
and the first back panel 234 may be integrated into one
body.

[0292] The first washing portion 110 may further in-
clude a spring 251 and a damper 250 to allow the first
tub 220 to be supported by the first housing 230. The
damper 250 may connect an outer surface of the first tub
220 to the bottom panel 232 such that the first tub 220
is supported by a lower portion of the first washing portion
110. The spring 251 may connect an outer surface of the
first tub 220 to a spring coupling portion 233 provided at
an upper portion of the side panel 231 such that the first
tub 220 is supported by an upper portion of the first wash-
ing portion 110. The spring 251 and the damper 250 may
mitigate vibration, noise, and impact encountered by
movement of the first tub 220.

[0293] Installation positions of the spring 251 and the
damper 250 are not limited to the upper end of the side
panel 231 and the bottom panel 232. If necessary, the
spring 251 and the damper 250 may support the first tub
220 by connecting one surface of the first tub 220 to some
parts of the first housing 230.

[0294] The firstwashing portion 110 may include a first
driver 240 that is disposed at a rear of the first tub 220
to rotate the first washing tub 210. The first driver 240
may be implemented using, for example, a motor. Al-
though the motor may be implemented using atleastone
of a DC motor, an AC motor, a DC/AC motor,anda BLDC
motor, the scope of the present disclosure is not limited
thereto. The first driver 240 may be directly or indirectly
coupledto thefirstdrive shaft 241, and may supply driving
force to the first washing tub 210.

[0295] The first driver 240 may receive a control signal
from a separate controller (400 of FIG. 31) using at least
one of a circuit, a conductive line, and a wireless com-
munication network, and may start driving, temporarily
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stop driving, or finish driving according to a received con-
trol signal.

[0296] Afirstdrive shaft 241 may be disposed between
the first washing tub 210 and the first driver 240. One
end of the first drive shaft 241 may be connected to a
back panel of the first washing tub 210, and the other
end of the first drive shaft 241 may be connected to the
first driver 240 by extending outside of a rear wall of the
first tub 220. Therefore, driving power generated by the
first driver 240 may be transferred to the first washing
tub 210, and the first washing tub 210 may also operate
in response to beginning of the first driver 240. If the first
driver 240 starts operation in response to a received cur-
rent, the first drive shaft 241 may start rotation in at least
one direction in response to the beginning of operation
of the first driver 240, and the first washing tub 210 con-
nected to the first drive shaft 241 may rotate in at least
one direction with respect to the first drive shaft 241.
[0297] Inthiscase, the drive shaft241 may be provided
with a rotation shaft disposed to face in substantially all
directions, such that the first washing tub 210 may rotate
about an omnidirectional shaft.

[0298] In accordance with an embodiment, a conduc-
tive line or circuit connected to the first driver 240 may
be provided with at least one of a voltage measurement
portion (413 of FIG. 31) to measure voltage applied to
the first driver 240 and a current measurement portion
(414 of FIG. 31) to measure current applied to the first
driver 240. At least one of the voltage measurement por-
tion 423 and the current measurement portion 424 may
measure atleast one of voltage and current using a feed-
back current.

[0299] In accordance with an embodiment, the first
washing tub 210 may include a vibration sensor (411 of
FIG. 31) to detect vibration of the first washing tub 210.
For example, the vibration sensor 411 may be installed
on a side surface of the first washing tub 210, and may
be installed on at least one of an inner side and an outer
side of the first washing tub 210. The vibration sensor
411 may be implemented using a MEMS sensor. The
MEMS sensor may include piezoresistive sensor or a
capacitive sensor.

[0300] In accordance with an embodiment, a rotation
speed of the first washing tub 210 and a rotation speed
of atleast one of the first drive shafts 241 of the first driver
240 may be detected by a rotation speed sensor (412 of
FIG. 31). A rotation speed sensor 412 may be installed
around, for example, the first driver 240 or the first wash-
ing tub 210.

[0301] The rotation speed sensor 413 may be imple-
mented using, for example, a tachometer, an encoder, a
toothed-wheel sensor, etc. The tachometer may include,
for example, an electrical tachometer and/or a photoe-
lectric tachometer. The encoder may include, for exam-
ple, an optical incremental encoder, an optical absolute
encoder, a magnetic encoder, and/or a resolver.

[0302] In accordance with an embodiment, a rear wall
of the first tub 220 is provided with a bearing housing 242
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to rotatably support the first drive shaft 241. The bearing
housing 242 may be formed of an aluminum alloy, and
may be inserted into the rear wall of the first tub 220
during injection molding of the first tub 220. At least one
bearing 243 to support the first drive shaft 241 may be
installed between the bearing housing 242 and the first
drive shaft 241 so that the first drive shaft 241 is smoothly
rotated.

[0303] The first washing portion 110 may be provided
with a heater 280 configured to heat wash water or rinse
water stored in the first tub 220. For example, the heater
280 may be disposed at a bottom or side surface of the
first tub 220. Wash water or rinse water is heated by the
heater 280, such that the first washing portion 110 may
perform the washing process or the rinsing process with
hot water.

[0304] The first washing portion 110 may further in-
clude a second water supply portion (550 of FIG. 31) to
supply wash water and/or rinse water to the first tub 220.
The first water supply portion 550 may be disposed in
the first housing 230. For example, the first water supply
portion 550 may be disposed at a rear upper end of the
first tub 220. However, the scope of the present disclo-
sure is not limited thereto, and the first water supply por-
tion 550 may also be installed at a predetermined position
considerable by the designer. The first water supply por-
tion 550 may be connected to an external water supply
device, such that the first water supply portion 550 may
provide water supplied from the external water supply
device to the inside of the first tub 220 and/or may store
water therein until a command requesting water is re-
ceived. Wash water and/or rinse water supplied from the
first water supply portion 550 may be introduced into the
first tub 220 through a discharge portion (e.g., a plurality
of drain holes (not shown)) formed around the first tub
220.

[0305] In accordance with an embodiment, the first
washing portion 110 may include a drain device to dis-
charge water stored in the first tub 220 to the outside of
the washing machine. The drain device may include a
first drain pump 270, a first connection hose 271, a cir-
culation hose 274, and a first drain hose 272. The first
drain pump 270 is provided at a lower portion of the first
tub 220 to discharge water in the first tub 220 to the out-
side of the washing machine 100. The first connection
hose 271 connects a first drain hole 273 of the first tub
220 to the first drain pump 270 such that water in the first
tub 220 is introduced into the first drain pump 270. The
circulation hose 274 connects the first drain pump 270
to the first tub 220 such that water introduced into the
first drain pump 270 may circulate in the first tub 220.
The first drain hose 272 may guide water pumped by the
first drain pump 270 to the outside of the washing ma-
chine 100.

[0306] The washing machine 100 may include a front
housing 140 having afirstinlet 141 through which laundry
is introduced into a first washing space 215. The front
housing 140 may be coupled to or fixed to one pair of
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first side panels 231 forming a side surface of the first
housing 230. The first housing 140 may be coupled to a
first door 260 configured to open or close afirstinlet 141.
[0307] The first door 260 may be formed at a position
corresponding to the first inlet 141, and may be config-
ured to relatively pivot with respect to the front housing
140. The first door 260 may include a first door frame
261, a first door cover 262, and a door glass 263.
[0308] The first door frame 261 may be formed in a
predetermined shape according to selection of the de-
signer. For example, although the first door frame 261 is
formed in a substantially ring shape as shown in FIG. 1,
the first door frame 261 may also be formed in a sub-
stantially triangular or rectangular shape without depart-
ing from the scope of the present disclosure. The first
door cover 262 and the door glass 263 may be formed
of transparent material such that a user who is located
outside the washing machine 100 may view an inner
space of the first washing tub 210 even when the first
door 260 closes the first inlet 141. The door glass 263
may be provided to convexly protrude from the first door
frame 261 toward the interior of the first washing tub 210.
Through the above structure, when the first door 260 is
closed, the door glass 263 may be inserted into the first
inlet 141.

[0309] A first hinge (not shown) is provided in the vi-
cinity of the first inlet 141 to allow the first door 260 to
pivot with respect to the front housing 140, and is rotat-
ably coupled to a first hinge coupling portion (not shown)
formed at one side of the first door frame 261.

[0310] A first hook 266 may be provided at the other
side of the first door frame 261, and the front housing
140 may include a first hook container 142 formed at a
position corresponding to the first hook 266, such that
the first door 260 closes the first inlet 141 and is kept
locked. If the first door 260 is kept closed, the first hook
266 is inserted into the first hook container 142 to prevent
the first door 260 from being randomly opened.

[0311] The first door 260 may further include an aux-
iliary laundry inlet 267 such that, even when the first door
260is closed, the user may put laundry into the first wash-
ing space 215. If necessary, the firstdoor 260 may further
include an auxiliary door 264 to open or close the auxiliary
laundry inlet 267. In this case, the auxiliary door 264 may
be hinged to or slidably coupled to the first door cover
262 such that the auxiliary door 264 may be pivotable or
movable with respect to the first door 260.

[0312] In accordance with an embodiment, the door
glass 263 may further include a glass through-hole 268.
The glass through-hole 268 may provide a route through
which laundry received through the auxiliary laundry inlet
267 is introduced into the first washing space 215. In
order to connect the auxiliary laundry inlet 267 of the first
door 260 to the glass through-hole 268 of the door glass
263, the first door 260 may include a connection guide
portion 265. Both ends of the connection guide portion
265 may be opened, such that the connection guide por-
tion 265 may be formed to have a hollow cylindrical pipe
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shape. In detail, one end of the connection guide portion
265 may be connected to the auxiliary laundry inlet 267,
and the other end of the connection guide portion 265
may be connected to the glass through-hole 268. In this
embodiment, the connection guide portion 265 may be
tilted downward in a direction from the front side to the
rear side of the washing machine. That is, one end of the
connection guide portion 265 connected to the auxiliary
laundry inlet 267 may be located at a higher position than
the other end of the connection guide portion 265.
Through the above structure, the user may easily put
laundry into the first washing tub 210 through the auxiliary
laundry inlet 267. If necessary, the connection guide por-
tion may be omitted.

[0313] Inaccordance with anotherembodiment, an up-
per portion of the door glass 263 may include a collapsed
or indented region (not shown) formed at a position cor-
responding to the auxiliary laundry inlet 267. By formation
of the collapsed region, the door glass is not located at
arearofthe auxiliary laundry inlet 267. Therefore, laundry
received through the auxiliary laundry inlet 267 may be
introduced into the first washing space 215 without inter-
vention.

[0314] Although the above-mentioned embodiment
has disclosed the first door 260 provided with the auxiliary
door 264 for convenience of description and better un-
derstanding of the present disclosure, the installation po-
sition of the auxiliary door 264 is not limited thereto, and
the auxiliary door 264 may also be installed at other po-
sitions other than the first door 260 as necessary.
[0315] The washing machine 100 may further include
a diaphragm 221 disposed between the first inlet 141 of
the front housing 140 and the inlet 223 (or opening) of
the first tub 220. The diaphragm 221 may form a passage
from the first inlet 141 to the inlet 214 of the first washing
tub 210. During rotation of the first washing tub 210, the
diaphragm 221 may reduce vibration delivered to the
front housing 140. Some parts of the diaphragm 221 may
be disposed between the first door 260 and the front
housing 140 so as to prevent wash water of the first tub
220 from leaking outside the washing machine 100.
[0316] Inaccordance with an embodiment, the second
washing portion 120 may include a second washing tub
310 having a second washing space 315 therein. Atleast
one portion of one surface of the second washing tub
310 may be formed in a cylindrical shape, at least a part
of one surface of which is opened. The open surface is
arranged to face forward.

[0317] The second washing tub 310 may be disposed
to be rotatable in the second tub 320.

[0318] A plurality of second through-holes 311 through
which wash water passes may be formed at a side sur-
face and a bottom surface of the second washing tub
310. Asecond balancer 312 may be mounted to an upper
portion of the second washing tub 310 so that the second
washing tub 310 may stably rotate at a high speed. A
filter 316 may be attached to an inner side surface of the
second washing tub 310 so that the filter 316 may filter
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out contaminants generated in a washing process. A bent
portion 313 producing a water current may be formed at
a bottom surface of the second washing tub 310. In ac-
cordance with an embodiment, the second washing tub
310 may further include a pulsator or rotary rod that is
disposed in the second washing tub 310 to produce a
water current.

[0319] The second washing portion 120 may include
a second washing tub 310, and may further include a
second tub 320 to store wash water to be used in a wash-
ing process or rinse water to be used in arinsing process.
The second tub 320 may be formed in a three-dimen-
sional (3D) shape, at least a part of one surface of which
is opened. For example, the second tub 320 may be
formed in a cylindrical shape. In this case, the open sur-
face of the second 320 may be arranged to face upward
in the same manner as the open surface of the second
washing tub 310. The second tub 320 may be supported
by a lower frame 331 via a suspension device 350. For
example, the second tub 320 may be supported while
being suspended from the lower frame 331 by four sus-
pension devices 350. A third inlet 314 may be provided
to correspond to the second inlet 334 at a top surface of
the second tub 320.

[0320] The second washing portion 120 may further
include a third door 380 to open or close the third inlet
314. In this case, the third door 380 may include a third
door frame 381, and may further include a third door cov-
er 382. The third door cover 382 may be formed of a
transparent material such that a user who is located out-
side the second tub 320 may view an inner space of the
second washing tub 310 even when the third door 380
closes the third inlet 314.

[0321] A third hinge (not shown) may be provided in
the vicinity of the third inlet 314 so as to pivot the third
door 380 with respect to the second tub 320, and may
be pivotably coupled to a third hinge coupling portion (not
shown) formed at one side of the third door frame 381.
A knob 383 capable of opening the third door 380 may
be provided at the other side of the third door frame 381,
and the knob 383 may include a second hook 384. The
second tub 320 may include a second hook container
formed at a position corresponding to the second hook
384. When the third door 380 closes the third inlet 314,
the second hook 384 may be coupled to a second hook
container. When the second hook 384 is coupled to the
second hook container, the closed state in which the third
door 380 closes the third inlet 314 may be stably main-
tained. If a user manipulates the knob 383, the second
hook 384 is released from the second hook container so
that the third door 380 is opened.

[0322] The second washing portion 120 may include
a second housing 330 that includes the second washing
tub 310 and the second tub 320. A lower portion of the
second housing 330 is opened or closed. In detail, the
second housing 330 may include a lower frame 331 sup-
porting the second tub 320, a second inlet 334 through
which laundry is introduced into a second washing space
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315, and an upper frame 332 seated on the lower frame
331. An upper portion and a lower portion of the lower
frame 331 may be opened. Further, the second housing
330 may include a side cover 333 forming the external
appearance of a left side surface and a right-side surface
of the second washing portion 120.

[0323] The second washing portion 120 may be dis-
posed in the second housing 330, and may include a
second door 360 to open or close the second inlet 334.
The second door 360 may be provided to correspond to
the second inlet 334, and may be pivotably movable with
respect to the upper frame 332. The second door 360
may include a second door frame 361 and a second door
cover 362. The second door cover 362 may be formed
of a transparent material such that a user who is located
outside the washing machine 100 may view inner spaces
of the second tub 320 and the second washing tub 310
even when the second door 360 closes the second inlet
334.

[0324] Asecondhingeis provided atrightand left sides
of the second door frame 361 to allow the second door
360 to pivot with respect to the upper frame 332, and is
coupled to a second hinge coupling portion formed in the
vicinity of the second inlet 334. A latch container 363 is
provided at a front side of the second door frame 361,
and the upper frame 332 is provided with a latch device
formed at a position corresponding to the latch container
363 of the second door frame 361, such that the second
door 360 closes the second inlet 334 and is kept locked
during operation of the second washing portion 120.
[0325] Inaccordance with an embodiment, the second
washing portion 120 may include a second driver 340
that is disposed outside a lower side of the second tub
320 and rotates the second washing tub 310. A second
drive shaft 341 for carrying power of the second driver
340 may be connected to a bottom surface of the second
washing tub 310. One end of the second drive shaft 341
may be connected to a bottom panel of the second wash-
ing tub 310, and the other end of the second drive shaft
341 may extend outside a lower sidewall of the second
tub 320. When the second driver 340 drives the second
drive shaft 341, the second washing tub 310 connected
to the second drive shaft 341 may rotate about the second
drive shaft 341. The second drive shaft 341 may be pro-
vided with a rotation shaft disposed to face in a substan-
tially upward direction, such that the second washing tub
310 may rotate about the rotation shaft disposed in the
substantially upward direction.

[0326] In accordance with an embodiment, a conduc-
tive line or circuit connected to the second driver 340 may
be provided with at least one of a voltage measurement
portion (423 of FIG. 31) to measure voltage applied to
the seconddriver 340 and a current measurementportion
(424 of FIG. 31) to measure current applied to the second
driver 340. At least one of the voltage measurement por-
tion 423 and the current measurement portion 424 may
also be disposed close to the second driver 340 accord-
ing to a system design of the designer. If necessary, an-
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other conductive line or circuit to which the current ap-
plied to the conductive line or circuit connected to the
second driver 340 is fed back may be further installed in
the vicinity of the conductive line or circuit connected to
the second driver 340. At least one of the voltage meas-
urement portion 423 and the current measurement por-
tion 424 may also be disposed at a conductive line to
which a current is fed back. In this case, at least one of
the voltage measurement portion 423 and the current
measurement portion 424 may measure at least one of
voltage and current using a feedback current.

[0327] In accordance with an embodiment, when the
pulsator is disposed at the bottom surface of the second
washing tub 310, the washing machine may further in-
clude a power switching device that is capable of simul-
taneously or selectively transmitting drive power gener-
ated by the second driver 340 to the second washing tub
310 and/or the pulsator.

[0328] Inaccordance with an embodiment, the second
washing tub 310 may further include a vibration sensor
(421 of FIG. 31) to detect vibration of the second washing
tub 310. For example, the vibration sensor 421 may be
installed at an inner side surface or an outer side surface
of the second washing tub 310. In more detail, the vibra-
tion sensor 421 may also be installed at an outer bottom
surface of the second washing tub 310. The vibration
sensor 421 may be implemented using, for example, a
vibration sensor based on a piezoelectric acceleration
scheme or a vibration sensor based on a cantilever vi-
bration scheme. The vibration sensor 421 may also be
implemented using a MEMS sensor as necessary.
[0329] In accordance with an embodiment, a rotation
speed of the second washing tub 310 and a rotation
speed of at least one of the second drive shafts 341 of
the second driver 340 may be detected by a rotation
speed sensor (422 of FIG. 31). A rotation speed sensor
423 may be installed around, for example, the second
driver 340 or the second washing tub 310. The rotation
speed sensor 423 may be implemented using, for exam-
ple, a tachometer, an encoder, a toothed-wheel sensor,
etc.

[0330] The second washing portion 120 may further
include a second drain pump and a second drain hose
372. The second drain pump 370 for discharging water
in the second tub 320 to the outside of the washing ma-
chine 100 may be disposed at a lower portion of the sec-
ond tub 320. The second drain hose 372 may guide water
pumped by the second drain pump 370 to the outside of
the washing machine 100. In detail, the second drain
pump 370 may be mounted at an upper portion of the
first housing 230.

[0331] A second drain hole 373 to discharge water in
the second tub 320 may be formed at the bottom surface
of the second tub 320. The second drain hole 373 may
be connected to the second drain pump 370 by a second
connection hose 371 so as to allow water in the second
tub 320 to be introduced into the second drain pump 370.
[0332] The second washing portion 120 may further
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include a second water supply portion (520 of FIG. 31)
to supply wash water and/or rinse water to the second
tub 320. The second water supply portion 520 may be
disposed in the second housing 330. For example, the
second water supply portion 520 may be disposed in the
upper frame 332. However, the scope of the present dis-
closure is not limited thereto, and the second water sup-
ply portion 520 may also be disposed at the rear of the
second inlet 334. The second water supply portion 520
may be connected to an external water supply device,
such that the second water supply portion 520 may pro-
vide water supplied from the external water supply device
to the second tub 320 and/or may store water therein
until receiving a command requesting water. Wash water
and/orrinse water supplied from the second water supply
portion 520 may be introduced into the second tub 320
through a discharge portion (e.g., a plurality ofdrain holes
509) formed around the second tub 320.

[0333] The first water supply portion 510 and the sec-
ond water supply portion 520 may also be integrated into
one body. Inthis case, the integrated water supply portion
may receive water from a water supply device, and may
selectively supply wash water and/or rinse water to at
least one of the first tub 220 and the second tub 320 as
necessary. In order to supply wash water and/or rinse
water to at least one of the first tub 220 and the second
tub 320, the integrated water supply portion may also
include aplurality of valves formed in pipes through which
the water supply portion is connected to each of the first
tub 220 and the second tub 320.

[0334] In accordance with an embodiment, the wash-
ing machine 100 may include a detergent supply device
600 configured to supply detergent to the first tub 220.
The detergent supply device 600 may be disposed in at
least one of the first housing 230 and the second housing
330. For example, the detergent supply device 600 may
be disposed inthe upperframe 332 ofthe second housing
330. Preferably, the detergent supply device 600 may
also be disposed at a front of the second inlet 334 pro-
vided in the second housing 330.

[0335] In accordance with an embodiment, the wash-
ing machine 100 may include a fixed bracket 130 through
which the first housing 230 and the second housing 330
are coupled to each other so that the first housing 230 is
not separated from the second housing 330. For exam-
ple, the fixed bracket 130 may be coupled to a front part
of the first housing 230 and a front part of the second
housing 330. The fixed bracket 130 may be coupled to
a side part of the first housing 230 and a side part of the
second housing 330 according to selection of the design-
er,ormay also be coupled toarear partof the firsthousing
230 and a rear part of the second housing 330.

[0336] The washing machine 100 may further include
a control panel 150. The control panel 150 may be dis-
posed at, for example, an upper portion of the front hous-
ing 140 of the washing machine 100 such that the user
may easily manipulate and confirm necessary informa-
tion through the control panel 150. However, the instal-
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lation position of the control panel 150 is not limited there-
to. In detail, the control panel 150 may be installed at
various positions considerable by the designer, for ex-
ample, at one surface of the upper frame 332 or at a top
surface of the detergent supply device 600.

[0337] The control panel 150 may include a Ul (151 of
FIG. 1, FIG. 11 or FIG. 24) to receive various commands
related to various operations of the washing machine 100
as well as to visually and/or audibly provide the user with
information related to the washing machine 100.

[0338] TheUl 151 mayinclude atleastone inputdevice
and/or at least one output device. Here, the input device
may be implemented using, for example, at least one of
a physical button, a touchpad, a touchscreen, a knob, a
stick-type manipulator, a trackball, and a track pad. The
input device may also be implemented using various de-
vices considerable by the designer. The output device
may include at least one of a display device configured
to visually output information and a sound output device
configured to audibly output information.

[0339] The display device may be implemented using
a cathode ray tube (CRT) or various display panels, for
example, aliquid crystal display (LCD) panel, alight emit-
ting diode (LED) panel, an organic LED (OLED) panel,
a quantum dot (QD) display panel, etc. The sound output
device may be implemented using a speaker device or
the like.

[0340] In accordance with an embodiment, the Ul 151
may be installed not only at the control panel 150, but
also at various positions considerable by the designer.
A substrate having circuit(s) and at least one semicon-
ductor chip mounted to the substrate may be disposed
and installed in the control panel 150. The at least one
semiconductor chip and the substrate may be provided
to perform operations of the controller 400 to be de-
scribed later.

[0341] The coupling state between the first housing
230 and the second housing 330 will hereinafter be de-
scribed with reference to the attached drawings.

[0342] FIG. 28 is an exploded perspective view illus-
trating the second housing according to an embodiment
of the present disclosure.

[0343] FIG. 29is a view illustrating a fixed bracket and
some parts of a front housing of the washing machine
according to an embodiment of the present disclosure.
[0344] FIG. 30 is a side view illustrating a coupling po-
sition between the fixed frame and the front housing of
the washing machine according to an embodiment of the
present disclosure.

[0345] Referring to FIG. 28, the lower frame 331 of the
second housing 330 may include a first support portion
338 coupled to the suspension device 350. The second
tub 320 may be provided with a second support portion
321 located atalower part of an outer side surface thereof
such that the second support portion 321 is connected
to the suspension device 350. The suspension device
350 may be configured to connect the first support portion
338 of the lower frame 331 to the second support portion
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321 of the second tub 320.

[0346] Thelowerframe 331 maybeformedinamanner
that a front wall 398, a rear wall 397, and one pair of
sidewalls 396 are connected to one another so as to sur-
round afrontpart, arear part, and side parts of the second
tub 320. The first support portion 338 may be provided
at an upper end of each corner of the lower frame 331.
As a result, the lower frame 331 may have sufficient ri-
gidity to support the second tub 320 via four suspension
devices 350.

[0347] The upper frame 332 may include a first cou-
pling portion 335 capable of being coupled to the lower
frame 331. The first coupling portion 335 may be dis-
posed at lower ends of right and left sides of the upper
frame 332. The lower frame 331 may include a second
coupling portion 337 capable of being coupled to the up-
per frame 332. The second coupling portion 337 may be
disposed at a position corresponding to the first coupling
portion 335 of the upper frame 332 located at an upper
end of the lower frame 331.

[0348] Aside cover 333 may be connected to the upper
frame 332 and the lowerframe 331 to cover a side surface
of the upper frame 332 and a side surface of the lower
frame 331. The side cover 333 may include an upper
flange 393 capable of being coupled to the upper frame
332, and the upper frame 332 may include a coupling
groove 336 into which the upper flange 393 of the side
cover 333 is inserted. The upper flange 393 of the side
cover 333 may be provided with a fastening portion 339
that is capable of being coupled to the upper frame 332
in the coupling groove 336 of the upper frame 332. The
fastening portion 339 may be coupled to the upper frame
332 by a fastening member such as a screw.

[0349] The side cover 333 may be provided with a low-
er flange 395 formed at a lower end thereof such that the
bottom surface of the lower frame 331 is partially sur-
rounded by the lower flange 395. A rear flange 394 may
be provided at a rear end of the side cover 333 so that
the rear flange 394 may partially surround back surfaces
of the upper frame 332 and the lower frame 331.
[0350] Afterthe lowerframe 331 is coupledto the upper
frame 332, the upper flange 393 of the side cover 333 is
inserted into the coupling groove 336 of the upper frame
332, and the side cover 333 is rotated and coupled to the
lower frame 331 in a manner that the lower flange 395
of the side cover 333 is located at the bottom surface of
the lower frame 331.

[0351] After the side cover 333 is coupled to the lower
frame 331, the rear flange 394 of the side cover 333 may
be fixed to back surfaces of the upper frame 332 and the
lower frame 331 through a fastening member such as a
screw.

[0352] Vibration may occur in the lower frame 331 by
the second tub 320 supported by the lower frame 331.
By coupling the lower frame 331 to the upper frame 332,
vibration of the lower frame 331 may be transmitted to
the upper frame 332.

[0353] When the lower frame 331 and the upper frame
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332 are about to be separated from each other by vibra-
tion or the like, the side cover 333 may prevent the lower
frame 331 and the upper frame 332 from being released
from each other, thereby guaranteeing user safety. The
side cover 333 may allow a left surface and a right side
surface of the lower frame 331 and the upper frame 332
to be covered with a single member, such that a side
surface of the second housing 330 is simplified. When
the second housing 330 is coupled to the first housing
230, the side cover 333 may allow the first housing 230
and the second housing 330 to look like a single unified
body so that the first housing 230 and the second housing
330 may have an aesthetically pleasing appearance.
[0354] The second housing 330 of the washing ma-
chine 100 may include one pair of second side panels
235 forming a side surface of the second housing 330.
Thatis, the second side panels 235 of the second housing
330 may include sidewalls 396 of the lower frame 331,
sidewalls 399 of the upper frame 332, and at least one
portion of the side cover 333.

[0355] Referring to FIG. 26, the washing machine 100
may further include a first guide protrusion 390 that is
disposed at an upper end of the first housing 230 and
guides a seating position of the second housing 330. In
detail, the first guide protrusion 390 may protrude upward
from one pair of the side panels 231. The first guide pro-
trusion 390 may be formed of an additional member, may
be coupled to the first side panel 231, and may be inte-
grated with the first side panel 231 as one body.

[0356] Referring to FIG. 28, the washing machine 100
may include a guide protrusion insertion portion disposed
at a lower portion of one pair of the second side panels
235 of the second housing 330, such that the first guide
protrusion 390 is inserted into the guide protrusion inser-
tion portion. In detail, the lower flange 395 of the side
cover 333 forming the second side panels 235 may be
provided with a through-hole 392 through which the first
guide protrusion 390 passes, and a guide protrusion con-
tainer 391 capable of containing the first guide protrusion
390 may be provided at the bottom surface of the sidewall
396 of the lower frame 331 forming the second side pan-
els 235.

[0357] Four first guide protrusions 390 may be dis-
posed at an upper end of a left side of the first side panel
231 of the first housing 230, and four first guide protru-
sions 390 may be disposed at an upper end of a right
side of the first side panel 231 of the first housing 230.
By the first guide protrusions 390, the side surface of the
firsthousing 230 and the side surface of the second hous-
ing 330 may be arranged without any operation differ-
ence therebetween.

[0358] Although not shown in the drawings, the guide
protrusions for guiding the seating position of the second
housing 330 may protrude downward from one pair of
the second side panels 235 of the second housing 330.
The guide protrusion insertion portions into which the
guide protrusions are inserted may be formed at upper
portions of one pair of the first side panels 231 of the first
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housing 230.

[0359] Referring to FIGS. 29 and 30, the front housing
140 may be provided to cover at least one portion of the
front surface of the first housing 230 and at least one
portion of the front surface of the second housing 330.
Although the front housing 140 formed to cover the en-
tirety of the front surface of the first housing 230 is shown
in FIGS. 29 and 30, the scope of the present disclosure
is not limited thereto, and the front housing 140 may be
provided to cover at least one portion of the front surface
of the first housing 230 and at least one portion of the
front surface of the second housing 330.

[0360] The fixed bracket 130 may be disposed in the
front housing 140 such that the fixed bracket 130 allows
the first housing 230 to be fixed at the front of the first
housing 230 and allows the second housing 330 to be
fixed at the front of the second housing 330. In detail, the
fixed bracket 130 may connect one pair of the first side
panels 231 of the first housing 230 to one pair of the
second side panels 235 of the second housing 330.
[0361] The fixed bracket 130 may have a length cor-
responding to a horizontal width of each of the first hous-
ing 230 and the second housing 330, and may include a
rectangular parallelepiped shape that has a thickness
corresponding to a thickness of the front housing 140.
The fixed bracket 130 may have a front surface 134, a
top surface 131, a left side surface and a right side sur-
face, and a back surface and a bottom surface of the
fixed bracket 130 may be open.

[0362] The fixed bracket 130 may include a coupling
flange 135 capable of being coupled to the front of the
first housing 230 and the front of the second housing 330.
In detail, the coupling flange 135 of the fixed bracket 130
may be coupled to front ends of one pair of the first side
panels 231 of the first housing 230 and front ends of one
pair of the second side panels 235 of the second housing
330 by a fastening member such as a screw.

[0363] The fixed bracket 130 may include a second
guide protrusion 132 that is provided at the top surface
131 of the fixed bracket 130 and guides the coupling po-
sition of the front housing 140. The front housing 140
may include a guide hole 143 thatis provided atan upper
side of the front housing 140 and is coupled to the second
guide protrusion 132 of the fixed bracket 130.

[0364] The fixed bracket 130 may include a third cou-
pling portion 133 that is be provided at the front surface
134 of the fixed bracket 130 and is connected to the front
housing 140. The front housing 140 may include a fourth
coupling portion 144 that is provided at an upper side of
the front housing 140 and corresponds to the third cou-
pling portion 133 of the fixed bracket 130.

[0365] In the assembly process of the front housing
140, after the front housing 140 is temporarily coupled
to the fixed bracket 130 ina manner thatthe second guide
protrusion 132 of the fixed bracket 130 passes through
the guide hole 143 of the front housing 140, the third
coupling portion 133 of the fixed bracket 130 may be
coupled to the fourth coupling portion 144 of the front
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housing 140 through a fastening member such as a
screw.

[0366] Referring to FIG. 26 and FIG. 30, the first tub
220 may be supported by the first housing 230 through
the spring 251. In detail, one end of the spring 251 may
be coupled to the first spring coupling portion 233 pro-
vided at an upper portion of the first side panel 231 of
the first housing 230, and the other end of the spring 251
may be coupled to the second spring coupling portion
222 formed at an outer side surface of the first tub 220.
Although the spring 251 reduces vibration and noise of
the first tub 220, the vibration of the first tub 220 may be
transmitted to the first housing 230 through the spring
251.

[0367] The front housing 140 may be disposed in a
manner that a height A of an upper end of the front hous-
ing 140 is longer than a height B of an upper end of the
first housing 230, such that the front housing may guar-
antee rigidity needed to support the front surface of the
washing machine 100 and may effectively prevent for-
ward transmission of vibration of the first housing 230
and the second housing 330. The front surface of the
washing machine 100 is composed of only the front hous-
ing 140 and a control panel 150 disposed at an upper
side of the front housing 140, resulting in better aesthet-
ics.

[0368] Preferably, the fixed bracket 130 may be dis-
posed in a manner that a height C of the upper end of
the fixed bracket 130 is identical to orlonger than a height
D of the upper end of the second driver 340. The fixed
bracket 130 may include a fire-resistant material such as
metal, and may be disposed at a higher position than the
second driver 340. As a result, when a fire breaks out
due to overheating of the second driver 340, the fixed
bracket 130 may prevent the fire from spreading to a front
housing 140 or the control panel 150.

[0369] FIG. 31 is a control block diagram illustrating a
washing machine according to an embodiment of the
present disclosure.

[0370] Referring to FIG. 31, the washing machine 100
may include a Ul 151, a firstwashing tub 210, a first driver
240, a first sensing portion 410, a second washing tub
310, a second driver 340, a second sensing portion 420,
a controller 400, and a storage portion 450.

[0371] The first sensing portion 410 may detect an op-
eration of at least one of the first washing tub 210 and
the first driver 240, and may acquire information related
to the detected operation. Likewise, the second sensing
portion 420 may detect an operation of at least one of
the second washing tub 310 and the second driver 340,
and may acquire information related to the detected op-
eration. Information acquired by at least one of the first
sensing portion 410 and the second sensing portion 420
may be transmitted to the controller 400 through a con-
ductive line, a circuit, or a wireless communication net-
work. The controller 400 may generate a predetermined
control signal on the basis of the information received
from at least one of the first sensing portion 410 and the
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second sensing portion 420, and may transmit the gen-
erated control signal to an associated component, there-
by controlling the operation of the washing machine 100.
[0372] The first sensing portion 410 may include a vi-
bration sensor 411, a rotation speed sensor 412, a volt-
age measurement portion 413, and/or a current meas-
urement portion 414 according to selection of the design-
er.

[0373] The vibration sensor 411 may detect vibration
of the firstwashing tub 210 or associated peripheral com-
ponents (e.g., the first tub 220) on the basis of rotation
of the first washing tub 210, and may output an electrical
signal corresponding to the detected vibration.

[0374] The rotation speed sensor 412 may be provided
to detect a rotation speed of the first washing tub 210. In
accordance with an embodiment, the rotation speed sen-
sor412 may detect a rotation speed of the first drive shaft
241 of the first driver 240, and may thus acquire informa-
tion related to the rotation speed of the first washing tub
210.

[0375] The voltage measurement portion 413 may
measure the magnitude of voltage applied to the first driv-
er 240, and the current measurement portion 414 may
measure the magnitude of current applied to the first driv-
er 240. Voltage measured by the voltage measurement
portion 413 or current measured by the current meas-
urement portion 414 may be transmitted to the controller
400. In detalil, if the controller 400 controls the first driver
240, a control signal of the controller 400 may be trans-
mitted as an electrical signal to the first driver 240, and
the electrical signal may then be transmitted to the first
driver 240. The voltage measurement portion 413 may
measure a voltage of the resultant electrical signal, and
the current measurement portion 414 may measure a
current of the resultant electrical signal.

[0376] The second sensing portion 420 may include a
vibration sensor 421, a rotation speed sensor 422, a volt-
age measurement portion 423, and/or a current meas-
urement portion 424 according to selection of the design-
er. The substantial functions, operations, or functions of
vibration sensor 421, the rotation speed sensor 422, the
voltage measurement portion 423, and the current meas-
urement portion 424 are substantially identical to those
of the vibration sensor 411, the rotation sensor 412, the
voltage measurement portion 413, and the current meas-
urement portion 414 of the first sensing portion 410, and
as such a detailed description thereof will herein be omit-
ted for convenience of description.

[0377] AlthoughFIG. 31illustratesthat the first sensing
portion 410 of the washing machine 100 includes the
vibration sensor 411, the rotation speed sensor 412, the
voltage measurement portion 413, and the current meas-
urement portion 414, and the second sensing portion 420
of the washing machine 100 includes the voltage sensor
421, the rotation speed sensor 422, the voltage meas-
urement portion 423, and the current measurement por-
tion 424, the scope of the present disclosure is not limited
thereto, and the first sensing portion 410 need not always



65

include all the above-mentioned components 411, 412,
413, and 414 and the second sensing portion 420 need
not always include all the above-mentioned components
421,422,423, and 424. At least one of the above-men-
tioned components will be omitted according to selection
of the designer. For example, at least one of the first
sensing portion 410 and the second sensing portion 420
may include only one of the above-mentioned compo-
nents as necessary.

[0378] The controller 400 may communicate with var-
ious components (e.g., the Ul 151, the first driver 240,
the second driver 340, and the storage portion 450) lo-
cated inside or outside the washing machine 100 through
a circuit, a conductive line, and/or a wireless communi-
cation network, and may transmit control signals to the
above-mentioned components such that the controller
400 controls overall operation of the washing machine
100.

[0379] For example, the controller 400 may transmit a
control signal corresponding to at least one of the first
driver 240 and the second driver 340, such that the at
least one of the first driver 240 and the second driver 340
starts operation, performs a predefined operation, or
stops operation in response to the control signal. In re-
sponse to the operation of the first driver 240, the first
washing tub 210 may rotate. Inresponse to the operation
of the second driver 340, the second washing tub 310
may rotate.

[0380] The controller 400 may include, for example, a
CPU, a MCU, a Micom, an AP, an ECU, and/or other
electronic devices capable of processing a variety of op-
erations and generating various control signals. The con-
troller 400 may be implemented using only one device
or using a plurality of devices.

[0381] The controller 400 may perform predetermined
operation, processing, and control operation by driving
a program stored in a storage portion 450. Here, the pro-
gram may be pre-written by a designer and then stored
in the storage portion 450, or may be acquired or updated
through an ESD network.

[0382] Inaccordance with an embodiment, the control-
ler 400 may be provided to perform the operation of the
controller 30 shown in FIGS. 1 to 10, or may also be
provided to perform the operation of the controller 70
shown in FIGS. 11 to 24.

[0383] In other words, the controller 400 may adjust
drive speeds of the washing portions 10 and 20 on the
basis of the result of comparison between the first drive
speed and the second drive speed, and/or may control
the operation of the washing portions 50 and 60 using
the second operation profile instead of the first operation
profile, according to the presence or absence of unbal-
ance. Since the above-mentioned components have al-
ready been disclosed above, adetailed description there-
of will herein be omitted for convenience of description.
[0384] The storage portion450 may store various kinds
of information needed to operate the washing machine
100. For example, the storage portion 450 may store ap-
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plications related to operation, processing, and control
operation of the controller 400 or information needed for
the aforementioned operation, processing, and control
operation.

[0385] The storage portion 450 may be implemented
using magnetic disk storage media, such as a hard disk
orafloppy disk, may be implemented using optical media,
such as a magnetic tape, a CD or a DVD, may be imple-
mented using magneto-optical media such as a floptical
disk, or may be implemented using semiconductor stor-
age devices, such as a ROM, a RAM, a SD card, a flash
memory, and a SSD.

[0386] The Ul 151, the first washing tub 210, the first
driver 240, the second washing tub 310, and the second
driver 340 have already been disclosed and, as such, a
detailed description thereof will herein be omitted for con-
venience of description.

[0387] Various embodiments of the method for control-
ling the washing machine will hereinafter be described
with reference to FIGS. 32, 33, 34, 35, 36, 37, 38, 39,
and 40.

[0388] FIG. 32 is a flowchart illustrating a method for
controlling a washing machine according to an embodi-
ment of the present disclosure.

[0389] Referring to FIG. 32, the first washing portion
and the second washing portion may simultaneously or
sequentially start operation (1000). The operation of the
first washing portion may include at least one of a wash-
ing process, a rinsing process, and a dehydration proc-
ess. Likewise, the operation of the second washing por-
tion may include at least one of the washing process, the
rinsing process, and the dehydration process. The first
washing portion and the second washing operation may
also perform the same process. For example, the first
washing portion and the second washing portion may
perform the dehydration process.

[0390] Subsequently, the drive speed (i.e., the second
drive speed) of the second washing portion may be com-
pared with a predetermined reference speed, for exam-
ple, a second reference speed (1001). In this case, the
second reference speed may be arbitrarily defined ac-
cording to selection of the user. For example, the second
reference speed may be defined as a maximum drive
speed executable by the first washing portion or an ap-
proximate value thereto. Although the second reference
speed may be set to 800 rpm or an approximate value
thereto, the scope of the present disclosure is not limited
thereto. The operation (1001) of comparing the drive
speed of the second washing portion with a predeter-
mined reference speed may be omitted as necessary.
[0391] The drive speed (i.e., the first drive speed) of
the first washing portion may be compared with a first
reference speed (1002). The operation 1002 of compar-
ing the drive speed (i.e., the first drive speed) of the first
washing portion with the first reference speed may also
be carried out when the drive speed of the second wash-
ing portion is identical to or higher than the first reference
speed ('Yes’ in 1001). In this case, the first reference
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speed may be arbitrarily defined according to selection
of the designer or user. For example, the first reference
speed may be set to 500 rpm or an approximate value
thereto.

[0392] If the drive speed of the first washing portion is
identical to or higher than the first reference speed ('Yes’
in 1003), the drive speed of the second washing portion
may increase to afirsttarget speed (1003). Thefirst target
speed may be defined by the designer or user. In accord-
ance with an embodiment, the first target speed may be
identical to the second reference speed. The first target
speed may include the highest drive speed executable
by the first washing portion.

[0393] When the drive speed of the second washing
portion reaches a first target speed ('Yes’ in 1004), the
drive speed of the second washing portion may be re-
duced in response to arrival at the first target speed
(1005). Reduction of the second drive speed may be in-
itiated as soon as the second drive speed reaches the
first target speed, or may be initiated after lapse of a
predetermined time from the time at which the second
drive speed reaches the first target speed. Reduction of
the second drive speed may be carried out when the
second driver of the second washing portion is powered
off, and/or may also be carried out using a separate brak-
ing system.

[0394] Thesecond drive speed may be reduced to zero
‘0’ or an approximate value thereto.

[0395] Ifthefirstdrive speed of the first washing portion
is less than the first reference speed ('No’ in 1002), the
drive speed of the second washing portion may be con-
tinuously maintained according to selection of the de-
signer, or may be changed by increasing and/or decreas-
ing according to a predefined pattern (1007).

[0396] The above-mentioned operations 1001 to 1007
may be periodically or aperiodically repeated according
to selection of the designer or user ('Yes’ in 1008). Of
course, in accordance with an embodiment, each of the
above-mentioned operations 1001 to 1007 may also be
carried out only once.

[0397] FIG. 33 is a flowchart illustrating a method for
controlling the washing machine according to an embod-
iment of the present disclosure.

[0398] Referring to FIG. 33, when the drive speed of
the second washing portion is equal to or higher than the
second reference speed ('No’ in 1010), for example,
when the drive speed of the second washing portion is
identical to the first target speed (1010), the drive speed
of the first washing portion may be compared with a third
reference speed. Here, the third reference speed may
be arbitrarily defined by the designer or user. For exam-
ple, the third reference speed may be set to 500 rpm or
an approximate value thereto. The third reference speed
may also be identical to the second reference speed of
the operation 1002.

[0399] If the first drive speed is equal to or higher than
the third reference speed, the second drive speed may
be reduced to zero '0’ or an approximate value thereto
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(1011), and the second washing portion may temporarily
or non-temporarily stop operation (1012).

[0400] In contrast, if the first drive speed is less than
the third reference speed, the second drive speed of the
second washing portion may be maintained at a speed
that is equal to or higher than the second reference
speed, or may be changed by increasing and/or decreas-
ing according to a predefined pattern (1013).

[0401] FIG. 34 is a flowchart illustrating a method for
controlling the washing machine according to an embod-
iment of the present disclosure.

[0402] Referring to FIG. 34, the first washing portion
and the second washing portion may start operation at
the same time or at different times (1100). Each of the
first washing portion and the second washing portion may
perform one of the washing process, the rinsing process,
and the dehydration process. In this case, the first wash-
ing portion and the second washing portion may perform
the same process, for example, the dehydration process.
[0403] The second drive speed of the second washing
portion is compared with a fourth reference speed. If the
second drive speed reaches the fourth reference speed
according to lapse of time (1101) (i.e., if the second drive
speed is identical to the fourth reference speed), the first
drive speed of the first washing portion is compared with
afifth reference speed of the first washing portion (1102).
In this case, the fourth reference speed and the fifth ref-
erence speed may be arbitrarily defined by the designer
or user. For example, the fourth reference speed may be
set to 500 rpm or an approximate value thereto. The fifth
reference speed may also be set to 500 rpm or an ap-
proximate value thereto in the same manner as in the
fourth reference speed.

[0404] Ifthefirstdrive speed of the firstwashing portion
is identical to or less than the fifth reference speed ("Yes’
in 1102), the second washing portion may be controlled
until the second drive speed reaches a second target
speed (1103). The second target speed may be arbitrarily
defined by the designer or user. For example, the second
target speed may be 800 rpm or an approximate value
thereto.

[0405] If the second drive speed is equal or approxi-
mates to the second target speed according to the in-
creasing result of the second drive speed, the second
drive speed may be kept at the second target speed
(1104).

[0406] It is determined whether a predefined period,
for example, 1 minute, 2 minutes, or other arbitrary times,
has sequentially elapsed (1105). If the predefined main-
tenance period has elapsed ('Yes’in 1105), the operation
of maintaining the drive speed of the second washing
portion at the second target speed may be ended. If the
predefined period has elapsed ('Yes’ in 1105), and if the
above-mentioned operations 1102 to 1103 need to be
repeated ("Yes’ in 1106), the second drive speed of the
second washing portion may be reduced to a predefined
speed (e.g., a fourth reference speed) (1107), and the
operation for comparing the first drive speed of the first
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washing portion with the fifth reference speed is carried
out again (1102).

[0407] Ifthe firstdrive speed of the first washing portion
is higher than the fifth reference speed ('No’ in 1102), the
second drive speed of the second washing portion is kept
at the fourth reference speed (1108). After lapse of the
predefined period (i.e., the aforementioned decision
pending period) ('Yes’ in 1109), the operation of compar-
ing the first speed of the first washing portion with the
fifth reference speed of the first washing portion is per-
formed (1102). Therefore, when the second drive speed
is kept at the fourth reference speed, the operation 1102
of periodically or aperiodically comparing the first drive
speed with the fifth reference speed may be carried out.
[0408] FIG. 35 is a flowchart illustrating a method for
controlling the washing machine according to an embod-
iment of the present disclosure.

[0409] The control method of FIG. 34 may also be
equally applied to a method for controlling the first drive
speed of the second washing portion shown in FIG. 35,
or the control method of FIG. 34 may be partially modified
and then applied to the method for controlling the first
drive speed of the second washing portion shown in FIG.
35.

[0410] Referring to FIG. 35, the first washing portion
and the second washing portion may start operation at
the same time or at different times (1200).

[0411] The first drive speed of the first washing portion
is compared with the sixth reference speed (1201). As
soon as the first drive speed is identical to the sixth ref-
erence speed, or after lapse of a predetermined time
when the first drive speed is identical to the sixth refer-
ence speed, the second drive speed of the second wash-
ing portion is compared with the seventh reference speed
(1202). In this case, the sixth reference speed and the
seventh reference speed may be arbitrarily defined by
the designer or user. For example, each of the sixth ref-
erence speed and the seventh reference speed may be
setto 500 rpm or an approximate value thereto. However,
the scope of the sixth reference speed and the seventh
reference speed is not limited thereto.

[0412] Ifthe seconddrive speed ofthe second washing
portion is identical to or less than the seventh reference
speed ('Yes’in 1202), the drive speed of the first washing
portion may increase to the third target speed (1203),
and is kept at the third target speed (1204). In this case,
the third target speed may be arbitrarily defined by the
user or designer. In accordance with an embodiment, the
third target speed may also be identical to the second
target speed.

[0413] After the first drive speed reaches the third tar-
get speed, information regarding expiration of a prede-
fined maintenance period may be decided using a clock
or the like (1205). If the predefined maintenance period
has elapsed ('Yes’ in 1205), maintenance of the firstdrive
speed is interrupted.

[0414] If the above-mentioned operations 1202 to
1205 need to be repeated ('Yes’ in 1206), the first drive
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speed may be reduced to a predefined speed, for exam-
ple, the sixth reference speed (1207). As described
above, the second drive speed of the second washing
portion may be compared again with the seventh refer-
ence speed (1202).

[0415] Incontrast, when the second drive speed of the
second washing portion is higher than the seventh ref-
erence speed ('No’ in 1202), the first drive speed of the
first washing portion is kept at the existing sixth reference
speed (1208). After lapse of the decision pending period
(Yes’ in 1209), the operation of comparing the second
drive speed of the second washing portion with the sev-
enth reference speed may be performed again (1202).
In accordance with the result of comparison, the firstdrive
speed may increase (1203 to 1205) or may be maintained
(1208 and 1209).

[0416] FIG. 36 is a flowchart illustrating a method for
controlling the washing machine according to an embod-
iment of the present disclosure.

[0417] The washing machine control methods shown
in FIGS. 34 and 35 may be combined with each other as
shown in FIG. 36, and then carried out.

[0418] Referring to FIG. 36, the first washing portion
and the second washing portion may start operation at
the same time or at different times (1300). When a pre-
determined process is performed, it is determined wheth-
er the second drive speed of the second washing portion
reaches the fourth reference speed (1301).

[0419] Ifthe second drive speed of the second washing
portion reaches the fourth reference speed ('Yes’ in
1301), i.e., if the second drive speed of the second wash-
ing portion is equal to or higher than the fourth reference
speed, the second drive speed of the second washing
portion is adjusted as shown in FIG. 34 (1302). In other
words, if the second drive speed of the second washing
portion reaches the fourth reference speed ('Yes’ in
1301), the above-mentioned operations 1102 to 1109
may be carried out by the washing machine.

[0420] In contrast, if the second drive speed of the sec-
ond washing portion does not reach the fourth reference
speed ('No’ in 1301), it is determined whether the first
drive speed of the first washing portion reaches the sixth
reference speed (1302).

[0421] Ifthefirstdrive speed of the firstwashing portion
reaches the sixth reference speed ('Yes’ in 1303), i.e., if
the first drive speed is equal to or higher than the sixth
reference speed, the first drive speed of the first washing
portion may be adjusted as shown in FIG. 35 (1304). In
other words, if the first drive speed of the first washing
portion reaches the sixth reference speed ("Yes’in 1302),
the above-mentioned operations 1202 to 1209 may be
carried out by the washing machine.

[0422] Ifthe second drive speed ofthe second washing
portion does not reach the fourth reference speed, and
if the first drive speed of the first washing portion does
not reach the sixth reference speed ('No’ in 1303), the
operations 1102 to 1109 or the other operations 1202 to
1209 may not be carried out until one of the drive speeds
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reaches the predefined reference speed.

[0423] In other words, according to which one of the
washing portions reaches a reference speed, one of the
control method shown in FIG. 34 and the control method
shown in FIG. 35 may be selectively carried out.

[0424] The above-mentioned operations 1300 to 1305
may be repeatedly carried out according to embodiments
of the present disclosure (1305).

[0425] FIG. 37 is a flowchart illustrating a method for
controlling the washing machine according to an embod-
iment of the present disclosure.

[0426] Referring to FIG. 37, laundry is introduced into
the washing tub, and the washing machine starts driving
according to user manipulation or predefined setting
(1400). In this case, the washing machine may include
only one washing tub or may include at least two washing
tubs.

[0427] Inresponse to beginning of the operation of the
washing machine, a user-selected washing tub or a pre-
defined washing tub may begin to rotate in at least one
direction according to a predefined pattern (1402), after
the driver starts operation. If the washing machine in-
cludes a plurality of washing tubs, one of the plurality of
washing tubs may begin to rotate, or all or some of the
plurality of washing tubs may begin to rotate.

[0428] During operation of the washing tub, laundry
stored in the washing tub is concentrated at one region,
such that unbalance may occur in the washing tub. Such
unbalance may be detected by the operation sensing por-
tion, and/or may be decided by the controller (1404). In
accordance with an embodiment, the operation sensing
portion may include a washing-tub operation sensing por-
tion capable of detecting vibration of the washing tub,
and/or may include a driver operation sensing portion
that detects a rotation speed of the driver and measures
voltage or current applied to the driver. If the driver op-
eration sensing portion includes a voltage measurement
device configured to measure a voltage, the driver oper-
ation sensing portion may also be installed at a DC link
circuit.

[0429] If unbalance occurrence is detected and/or de-
cided, the washing machine may be controlled according
to a predefined series of operations (1406). For example,
in order to reduce the number of vibrations of the washing
tub caused by unbalance, the washing machine may op-
erate using a predefined vibration reduction method. The
predefined vibration reduction method may be defined
to include a method for increasing a water level of water
stored in the washing tub, a method for changing accel-
eration or deceleration of the driver, a method for chang-
ing an operation rate of the driver, a method for adjusting
an operation period and a stopped period of the driver,
and/or a combination of at least two of the above-men-
tioned methods.

[0430] The method for controlling operation of the
washing machine according to unbalance may be carried
out by the controller, or may also be carried out without
using the controller. For example, signals output from the
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operation sensing portion may be transmitted to the driv-
er, and the driver may perform the operation for removing
unbalance on the basis of the output signals.

[0431] A method for controlling the washing machine
will hereinafter be described with reference to FIG. 38.
[0432] FIG. 38 is a flowchart illustrating a method for
controlling the washing machine according to an embod-
iment of the present disclosure.

[0433] Referring to FIG. 38, if the washing machine
starts driving (1410), at least one of the washing tubs
contained in the washing machine may start operation
according to a first operation profile (1412). The first op-
eration profile may be defined to include at least one of
information regarding a series of operation patterns
(hereinafter referred to as a first pattern) of the washing
tub, and information regarding a water level (hereinafter
referred to as a first water level) of the washing tub.
[0434] Duringoperation ofthe washingtub, the number
of vibrations of the washing tub may be higher than a
predetermined reference number of vibrations, a target
rotation speed of the driver may be less than a reference
target rotation speed, a voltage applied to the driver or
the DC link circuit may be higher than areference voltage,
and/or a current applied to the driver may be higher than
the reference voltage (1414). The above-mentioned op-
erations may be caused by unbalance generated in the
washing tub.

[0435] As described above, if the controller or the like
detects or determines the presence of unbalance in the
washing tub, the unbalanced washing tub may operate
according to the second operation profile (1416). The
second operation profile may include at least one of in-
formation regarding a series of washing-machine oper-
ation patterns different from the first pattern and informa-
tion regarding a washing-tub water level (hereinafter re-
ferred to as a second water level) different from the first
water level.

[0436] Inaccordance with an embodiment, the second
operation profile may be defined to include, according to
selection of the designer, at least one of a method for
supplying wash water to the second water level higher
than the first water level, a method for reducing a target
rotation speed, a method for reducing an operation rate
of the driver, a method for increasing rotation accelera-
tion, amethod forincreasing rotation deceleration, and/or
a method for reducing an operation period or a stopped
period of the driver.

[0437] In accordance with an embodiment, the wash-
ing tub may also be continuously controlled on the basis
of the second operation profile.

[0438] In accordance with another embodiment, as
shown in FIG. 38, after the washing tub is controlled by
the second operation profile, it is determined whether a
predefined time has elapsed (1418). If the predefined
time has not elapsed ('No’ in 1418), the washing tub may
be continuously controlled by the second operation pro-
file. In contrast, if the predefined time has elapsed ('Yes’
in 1418), the washing tub may be controlled by a new
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operation profile, for example, the first operation profile.
For example, the washing tub may be controlled to re-
operate according to the first pattern, and/or the drain
device may be controlled in a manner that wash water
stored in the washing tub is discharged outside until re-
sidual wash water reaches the first water level 1420.
[0439] In accordance with an embodiment, the opera-
tions 1414 to 1420 for determining the presence or ab-
sence of unbalance and changing the operation profile
may be continuously repeated until washing of the laun-
dry is completed (1422).

[0440] FIG. 39 is a flowchart illustrating a method for
controlling the washing machine according to an embod-
iment of the present disclosure.

[0441] Referring to FIG. 39, the washing machine
starts driving (1430), and atleast one of the washing tubs
contained in the washing machine may be controlled
based on the first operation profile (1432).

[0442] During operation of the washing tub, due to un-
balance generated in the washing tub, it is determined
whether the number of vibrations of the washing tub is
higher than a predetermined reference number of vibra-
tions, it is determined whether a target rotation speed of
the driver is less than a reference target rotation speed,
it is determined whether a voltage applied to the driver
or the DC link circuit is higher than a reference voltage,
and/or it is determined whether a current applied to the
driver is higher than the reference voltage (1434).
[0443] As described above, if the controller or the like
detects or determines the presence of unbalance in the
washing tub, the unbalanced washing tub may operate
according to the second operation profile (1436). As de-
scribed above, the second operation profile may be de-
fined to include, according to selection of the designer,
at least one of a method for supplying wash water to the
second water level, which is higher than the first water
level, a method for reducing a target rotation speed, a
method for reducing an operation rate of the driver, a
method for increasing rotation acceleration, a method for
increasing rotation deceleration, and/or a method for re-
ducing an operation period or a stopped period of the
driver.

[0444] Information as to whether unbalance occurs in
the washing tub may be continuously detected or decided
(1438).

[0445] If the number of vibrations of the washing tub

is higher than a predefined reference number of vibra-
tions, if the target rotation speed of the driver is less than
a reference target rotation speed, if voltage applied to
the driver or the DC link circuit is higher than a reference
voltage, and/or if current applied to the driver is higher
than a reference current ('No’ in 1438), the washing tub
having unbalance may be continuously controlled ac-
cording to the second operation profile (1434).

[0446] In contrast, If the number of vibrations of the
washingtub is less than the predefined reference number
of vibrations, if the target rotation speed of the driver is
higher than the reference target rotation speed, if voltage
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applied to the driver or the DC link circuit is less than the
reference voltage, and/or if current applied to the driver
is higher than the reference current ('Yes’ in 1438), it is
determined that unbalance of laundry is removed in the
washing tub. The washing tub having unbalance may be
re-controlled based on a new operation profile, for exam-
ple, the first operation profile. In more detail, for example,
the washing tub may operate according to a first pattern,
and/or constituent components of the washing machine
may be controlled in a manner that wash water stored in
the washing tub is reduced to the first water level.
[0447] In accordance with an embodiment, the opera-
tions 1434 to 1440 for determining the presence or ab-
sence of unbalance and changing the operation profile
may be continuously repeated until the washing process,
the rinsing process, and/or the dehydration process
are/is completed (1442).

[0448] FIG. 40 is a flowchart illustrating a method for
controlling the washing machine according to an embod-
iment of the present disclosure.

[0449] Referringto FIG. 40, the washing machine may
start driving according to user manipulation or predefined
setting (1450). In this case, a count variable (i) for count-
ing the number of generated unbalances may be set to,
for example, zero '0’, without being limited thereto. The
count variable (i) may also be setto 1’ or other numbers
according to selection of the designer.

[0450] If the washing machine starts driving, at least
one of the washing tubs contained in the washing ma-
chine is controlled by the first operation profile, such that
at least one of the washing process, the rinsing process,
and/or the dehydration process is started (1452). In this
case, the washing tub may operate based on the first
pattern, and/or the water level of the washing tub may
be adjusted to the first level.

[0451] As described above, during operation of the
washing tub, due to unbalance generated in the washing
tub, if the number of vibrations generated in the washing
tub is higher than the predefined reference number of
vibrations, if a target rotation speed of the driver is less
than the reference target rotation speed, if voltage ap-
plied to the driver or the DC link circuit is higher than the
reference voltage, and/or if current applied to the driver
is higher than the reference current, information as to
whether unbalance occurs in the washing tub may be
detected or decided on the basis of the above-mentioned
results (1454).

[0452] If no unbalance occurs in the washing tub ('No’
in 1454), the washing tub may continuously operate ac-
cording to the first operation profile. If no unbalance oc-
curs in the washing tub until washing of laundry is com-
pleted ('Yes’ in 1462), the washing tub may operate
based on the first operation profile until washing of laun-
dry is completed. In contrast, prior to completion of laun-
dry washing ('No’ in 1462), if unbalance occurs in the
washing tub ('Yes’ in 1454), the washing machine may
operate as described later (1454 to 1460) .

[0453] Ifthe presence of unbalance of the washing tub
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is decided ('Yes’ in 1454), a predetermined value (for
example, a value of 1) may be added to the count variable
(i) (1455), and the resultant count variable (i) to which
the predetermined value is added may be compared with
a predefined count reference value (1456). The count
reference value may include, for example, a value of 3,
without being limited thereto.

[0454] Ifthe count variable (i) is equal to or higher than
a count reference value ('Yes’ in 1456), the washing ma-
chine may be controlled using a predefined method ca-
pable of removing unbalance of the washing tub (1460).
For example, the washing tub may be controlled based
on the second operation profile. In this case, according
to an embodiment, the washing tub may be controlled by
the second operation profile until washing of laundry is
completed, may be controlled by the second operation
profile only during a predefined time as shown in FIG.
38, or may be controlled by the second operation profile
until the result of decision of indicating removal of unbal-
ance is acquired as shown in FIG. 39.

[0455] If the count variable (i) is less than the count
reference value, the washing machine may continuously
perform a current operation process (1458). In other
words, the washing tub from which unbalance informa-
tion is acquired may operate according to the existing
operation profile (i.e., the first operation profile).

[0456] The operations 1454 to 1460 for determining
the presence or absence of unbalance and changing the
operation profile may be continuously repeated until the
washing process, the rinsing process, and/or the dehy-
dration process are/is completed (1462).

[0457] The above-mentioned washing machine con-
trol method(s) disclosed in the embodiments of the
present disclosure may be implemented in the form of
programs executable by a variety of computer means. In
this case, the program may include program commands,
data files, data structures, etc. individually or in combi-
nation. Here, the program may include, for example,
high-level language codes executable by a computer us-
ing an interpreter as well as machine language codes
generated by a complier. In addition, the program may
be particularly designed and configured to implement the
above-mentioned washing machine control method, or
may also be implemented using various functions or def-
initions well known to those skilled in the art related to
computer software.

[0458] The program for implementing the above-men-
tioned washing machine control method accordingtoem-
bodiments of the present disclosure may be written in
computer readable media. Examples of the computer
readable media may include magnetic disk storage me-
dia, such as a hard disk or a floppy disk, and a magnetic
tape, optical media, such as a CD and a DVD, magneto-
optical media, such as a floptical disk, and hardware de-
vices, such as semiconductor storage units (e.g.,a ROM,
a RAM, and a flash memory), which are particularly con-
figured to store and execute specific programs executed
by computers or the like.
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[0459] Although the washing machine and the method
for controlling the same according to embodiments of the
present disclosure have been disclosed herein merely
for illustrative purposes, the scope of the embodiments
is not limited thereto, and those skilled in the art will ap-
preciate that various modifications, additions and substi-
tutions are possible, without departing from the scope of
the disclosure as disclosed in the accompanying claims.
For example, adequate effects of the present disclosure
may be achieved even if the foregoing processes and
methods may be carried out in different order than de-
scribed above, and/or the aforementioned elements,
such as systems, structures, devices, or circuits, may be
combined or coupled in different forms and modes than
as described above or be substituted or switched with
other components.

[0460] While the present disclosure has been shown
and described with reference to various embodiments
thereof, it will be understood by those skilled in the art
that various changes in form and details may be made
therein without departing from the scope of the present
disclosure as defined by the appended claims.

Claims
1. A washing machine comprising:

a first rotary tub (11);

a first driver (13) configured to rotate the first
rotary tub (11);

a second rotary tub (21);

a second driver (23) configured to rotate the sec-
ond rotary tub (21); and

at least one processor (30) configured to control
the first driver (13) and the second driver (23) in
a manner that the first rotary tub (11) and the
second rotary tub (21) rotate,

characterized in that

the at least one processor (30) is configured to
control the second driver such that a rotation
speed of the second rotary tub (21) increases
to a target speed (E10) when a rotation speed
of the first rotary tub (11) is equal to or higher
than a first reference speed (F10) and

control the second driver such that the rotation
speed of the second rotary tub (21) decreases
when the rotation speed of the second rotary tub
(12) reaches the target speed.

2. The washing machine according to claim 1, wherein,
if the rotation speed of the firstrotary tub (11) is equal
to or higher than the first reference speed (F10) and
if the rotation speed of the second rotary tub (21) is
equal to or higher than the target speed (E10), the
at least one processor (30) is further configured to
control the second driver (23) in a manner that the
rotation speed of the second rotary tub (21) decreas-
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es.

The washing machine according to claim 1, wherein
the at least one processor (30) is configured to shut
off power applied to the second driver (23), when the
rotation speed of the second rotary tub (21) reaches
the target speed (E10).

The washing machine according to claim 1, wherein
the rotation speed of the first rotary tub (11) and the
rotation speed of the second rotary tub (21) include
a rotation speed to be generated in a dehydration
process.

The washing machine according to claim 1, the
washing machine is configured such that one of the
first rotary tub (11) or the second rotary tub (21) ro-
tates about a vertical axis, and

that the other one of the first rotary tub (11) or the
second rotary tub (21) rotates about a horizontal ax-
is.

A method for controlling a washing machine, the
method comprising:

measuring a rotation speed of a first rotary tub
(11);

comparing a rotation speed of the first rotary tub
(11) with a first reference speed;
characterized in the steps of

controlling a second driver (23) rotating a sec-
ond rotary tub (21) such that a rotation speed of
the second rotary tub (21) increases to a target
speed (E10) when a rotation speed of the first
rotary tub (11) is equal to or higher than a first
reference speed (F10); and

controlling the second driver (23) such that the
rotation speed of the second rotary tub (21) de-
creases when the rotation speed of the second
rotary tub (21) reaches the target speed.

The method according to claim 6, further comprising:
if the rotation speed of the first rotary tub (11) is equal
to or higher than the first reference speed (F10) and
if the rotation speed of the second rotary tub (21) is
equal to or higher than the target speed (E10), con-
trolling the second driver(23) in a manner that the
rotation speed of the second rotary tub decreases.

The method according to claim 6, wherein the con-
trolling of the second driver (23) such r that the ro-
tation speed of the second rotary tub (21) decreases
includes:

if the rotation speed of the second rotary tub (21)
reaches the target speed (E10), shutting off power
applied to the second driver (23).

The method according to claim 6, wherein the rota-
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tion speed of the first rotary tub (11) and the rotation
speed of the second rotary tub (21) include a rotation
speed to be generated in a dehydration process.

The method according to claim 6,

wherein one of thefirst rotary tub (11) and the second
rotary tub (21) rotates about a vertical axis, and
wherein the other one of the first rotary tub (11) and
the second rotary tub (21) rotates about a horizontal
axis.

Patentanspriiche

1.

Waschmaschine umfassend:

einen ersten drehbaren Behalter (11);

einen ersten Antrieb (13), der dazu ausgestaltet
ist, den ersten drehbaren Behalter (11) zu dre-
hen;

einen zweiten drehbaren Behalter (21);

einen zweiten Antrieb (23), der dazu ausgestal-
tet ist, den zweiten drehbaren Behélter (21) zu
drehen; und

mindestens einen Prozessor (30), der dazu aus-
gestaltet ist, den ersten Antrieb (13) und den
zweiten auf eine Art zu steuern, dass der erste
drehbare Behalter (11) und der zweite drehbare
Behalter (21) sich drehen,

dadurch gekennzeichnet, dass

der mindestens eine Prozessor (30) dazu aus-
gestaltet ist,

den zweiten Antrieb so zu steuern, dass eine
Drehgeschwindigkeit des zweiten drehbaren
Behalters (21) sich auf eine Zielgeschwindigkeit
(E10) erhoht, wenn eine Drehgeschwindigkeit
desersten drehbaren Behalters (11) gleich einer
oderhoéher als eine erste Referenzgeschwindig-
keit (F10) ist, und

den zweiten Antrieb so zu steuern, dass die
Drehgeschwindigkeit des zweiten drehbaren
Behalters (21) sich verringert, wenn die Dreh-
geschwindigkeit des zweiten drehbaren Behal-
ters (12) die Zielgeschwindigkeit erreicht.

Waschmaschine nach Anspruch 1, wobei, wenn die
Drehgeschwindigkeit des ersten drehbaren Behal-
ters (11) gleich der oder hoher als die erste Refe-
renzgeschwindigkeit (F10) ist und wenn die Drehge-
schwindigkeit des zweiten drehbaren Behalters (21)
gleich der oder héher als die Zielgeschwindigkeit
(E10) ist, der mindestens eine Prozessor (30) ferner
dazu ausgestaltet ist, den zweiten Antrieb (23) auf
eine Art zu steuern, dass sich die Drehgeschwindig-
keitdes zweiten drehbaren Behalters (21) verringert.

Waschmaschine nach Anspruch 1, wobei der min-
destens eine Prozessor (30) dazu ausgestaltet ist,
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den auf den zweiten Antrieb (23) angewandten
Strom abzuschalten, wenn die Drehgeschwindigkeit
des zweiten drehbaren Behalters (21) die Zielge-
schwindigkeit (E 10) erreicht.

Waschmaschine nach Anspruch 1, wobei die Dreh-
geschwindigkeit des ersten drehbaren Behalters
(11) und die Drehgeschwindigkeit des zweiten dreh-
baren Behalters (21) eine Drehgeschwindigkeit um-
fassen, die in einem Entwasserungsprozess zu er-
zeugen ist.

Waschmaschine nach Anspruch 1, wobei die
Waschmaschine so ausgestaltet ist, dass einer von
dem ersten drehbaren Behalter (11) oder dem zwei-
ten drehbaren Behalter (21) sich um eine vertikale
Achse dreht,

und dass der andere von dem ersten drehbaren Be-
halter (11) und dem zweiten drehbaren Behalter (21)
sich um eine horizontale Achse dreht.

Verfahren zur Steuerung einer Waschmaschine, wo-
bei das Verfahren Folgendes umfasst:

Messen einer Drehgeschwindigkeit eines ers-
ten drehbaren Behalters (11);

Vergleichen einer Drehgeschwindigkeit des ers-
ten drehbaren Behalters (11) mit einer ersten
Referenzgeschwindigkeit;

gekennzeichnet durch die folgenden Schritte:

Steuern eines zweiten Antriebs (23), der ei-
nen zweiten drehbaren Behalter (21) so
dreht, dass eine Drehgeschwindigkeit des
zweiten drehbaren Behalters (21) sich auf
eine Zielgeschwindigkeit (E10) erhdht,
wenn eine Drehgeschwindigkeit des ersten
drehbaren Behalters (11) gleich einer oder
héher als eine erste Referenzgeschwindig-
keit (F10) ist; und

Steuern des zweiten Antriebs (23) derart,
dass die Drehgeschwindigkeit des zweiten
drehbaren Behalters (21) sich verringert,
wenn die Drehgeschwindigkeit des zweiten
drehbaren Behalters (21) die Zielgeschwin-
digkeit erreicht.

Verfahren nach Anspruch 6, ferner umfassend:
wenn die Drehgeschwindigkeit des ersten drehba-
ren Behalters (11) gleich der oder héher als die erste
Referenzgeschwindigkeit (F10) ist und wenn die
Drehgeschwindigkeit des zweiten drehbaren Behal-
ters (21) gleich der oder hoher als die Zielgeschwin-
digkeit (E10) ist, Steuern des zweiten Antriebs (23)
auf eine Art, dass sich die Drehgeschwindigkeit des
zweiten drehbaren Behalters verringert.

Verfahren nach Anspruch 6, wobei die Steuerung
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des zweiten Antriebs (23) - sodass sich die Drehge-
schwindigkeit des zweiten drehbaren Behalters (21)
verringert - Folgendes umfasst:

wenn die Drehgeschwindigkeit des zweiten drehba-
ren Behalters (21) die Zielgeschwindigkeit (E10) er-
reicht, Abschalten des auf den zweiten Antrieb (23)
angewandten Stroms.

Verfahren nach Anspruch 6, wobei die Drehge-
schwindigkeit des ersten drehbaren Behalters (11)
und die Drehgeschwindigkeit des zweiten drehbaren
Behalters (21) eine Drehgeschwindigkeit umfassen,
diein einem Entwasserungsprozess zu erzeugen ist.

Verfahren nach Anspruch 6,

wobei einer von dem ersten drehbaren Behalter (11)
und dem zweiten drehbaren Behalter (21) sich um
eine vertikale Achse dreht und

wobei der andere von dem ersten drehbaren Behal-
ter (11) und dem zweiten drehbaren Behalter (21)
sich um eine horizontale Achse dreht.

Revendications

1.

Machine a laver comprenant :

une premiére cuve rotative (11) ;

un premier dispositif d’entrainement (13) congu
pour faire tournerla premiere cuve rotative (11) ;
une seconde cuve rotative (21) ;

un second dispositif d’entrainement (23) congu
pour faire tourner la seconde cuve rotative (21) ;
et

au moins un processeur (30) congu pour com-
mander le premier dispositif d’entrainement (13)
et le second dispositif d’entrainement (23) de
maniére a ce que la premiére cuve rotative (11)
et la seconde cuve rotative (21) tournent,
caractérisée en ce que

I’'au moins un processeur (30) est congu pour
commander le second dispositif d’entrainement
de telle sorte qu’une vitesse de rotation de la
seconde cuve rotative (21) augmente jusqu’a
une vitesse cible (E10) lorsqu’une vitesse de ro-
tation de la premiere cuve rotative (11) est su-
périeure ou égale a une premiére vitesse de ré-
férence (F10) et

commander le second dispositif d’entrainement
de telle sorte que la vitesse de rotation de la
seconde cuve rotative (21) diminue lorsque la
vitesse de rotation de la seconde cuve rotative
(12) atteint la vitesse cible.

Machine a laver selon la revendication 1, dans la-
quelle, si la vitesse de rotation de la premiére cuve
rotative (11) est supérieure ou égale a la premiére
vitesse de référence (F10) et si la vitesse de rotation
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de la seconde cuve rotative (21) est supérieure ou
égale a la vitesse cible (E10), I'au moins un proces-
seur (30) est en outre congu pour commander le se-
cond dispositif d’entrainement (23) de maniére a ce
que la vitesse de rotation de la seconde cuve rotative
(21) diminue.

Machine a laver selon la revendication 1, dans la-
quelle 'au moins un processeur (30) est congu pour
couper I’énergie appliquée au second dispositif d’en-
trainement (23), lorsque la vitesse de rotation de la
seconde cuve rotative (21) atteint la vitesse cible
(E10).

Machine a laver selon la revendication 1, dans la-
quelle la vitesse de rotation de la premiére cuve ro-
tative (11) et la vitesse de rotation de la seconde
cuve rotative (21) comportent une vitesse de rotation
a générer dans un processus d’essorage.

Machine a laver selon la revendication 1, la machine
a laver est congue de telle sorte qu'une cuve parmi
la premiére cuve rotative (11) ou la seconde cuve
rotative (21) tourne autour d’un axe vertical, et
enceque l'autre cuve parmila premiére cuve rotative
(11) ou la seconde cuve rotative (21) tourne autour
d’un axe horizontal.

Procédé destiné a commander une machine a laver,
le procédé comprenant :

la mesure d’'une vitesse de rotation d’'une pre-
miére cuve rotative (11) ;

la comparaison d’une vitesse de rotation de la
premiére cuve rotative (11) avec une premiere
vitesse de référence ;

caractérisé par les étapes de

commande d’'un second dispositif d’entraine-
ment (23) tournant une seconde cuve rotative
(21) de telle sorte qu’une vitesse de rotation de
la seconde cuve rotative (21) augmente jusqu’a
une vitesse cible (E10) lorsqu’une vitesse de ro-
tation de la premiere cuve rotative (11) est su-
périeure ou égale a une premiére vitesse de ré-
férence (F10) ; et

commande du second dispositif d’entrainement
(23) de telle sorte que la vitesse de rotation de
la seconde cuve rotative (21) diminue lorsque
la vitesse de rotation de la seconde cuve rotative
(21) atteint la vitesse cible.

Procédé selon la revendication 6, comprenant en
outre :

si la vitesse de rotation de la premiéere cuve rotative
(11) est supérieure ou égale a la premiére vitesse
de référence (F10) et si la vitesse de rotation de la
seconde cuve rotative (21) est supérieure ou égale
a la vitesse cible (E10), la commande du second
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dispositif d’entrainement (23) de maniére a ce que
la vitesse de rotation de la seconde cuve rotative
diminue.

Procédé selon la revendication 6, dans lequel la
commande du second dispositif d’entrainement (23)
detelle sorte que la vitesse de rotation de la seconde
cuve rotative (21) diminue comporte :

si la vitesse de rotation de la seconde cuve rotative
(21) atteint la vitesse cible (E10), la coupure de
I’énergie appliquée au second dispositif d’entraine-
ment (23).

Procédé selon la revendication 6, dans lequel la vi-
tesse de rotation de la premiere cuve rotative (11)
et la vitesse de rotation de la seconde cuve rotative
(21) comportent une vitesse de rotation a générer
dans un processus d’essorage.

Procédé selon la revendication 6,

dans lequel une cuve parmila premiéere cuve rotative
(11) et la seconde cuve rotative (21) tourne autour
d’un axe vertical, et

dans lequel 'autre cuve parmi la premiére cuve ro-
tative (11) et la seconde cuve rotative (21) tourne
autour d’un axe horizontal.
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[Fig. 25]

380

~—-330

— 313

260<

51



EP 3 585 931 B1

[Fig. 26]
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[Fig. 32]
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[Fig. 33]
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[Fig. 35]
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[Fig. 36]
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[Fig. 38]
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[Fig. 39]
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[Fig. 40]
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