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(54) Title: WASHING MACHINE AND CONTROLLING METHOD THEREOF

(57) Abstract: A washing machine and a controlling
[Fig. 2] method of the same are disclosed. A washing machine
includes a cabinet (10) defining an exterior appearance
102,104 thereof, a tub (20) provided in the cabinet (10), the tub
(20) receiving wash water therein, a drum (30) rotat-
able inside the tub (20), the drum (30) receiving laun-
dry therein, a plurality of sensor members
(100,102,104,112,116,120,130) installed in at least one
of the drum (30) and tub (20), each of the sensor mem-
bers (100,102,104,112,116,120,130) sensing the dis-
tance between the drum (30) and the tub (20), and a
control part controlling the drum (30) based on a sens-
ing value sensed by the sensor members
(100,102,104,112,116,120,130). An object of the
present invention is to provide a washing machine hav-
ing a secured tub (20) that is able to prevent collision
between a drum (30) and the tub (20), and a controlling
method thereof.
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Description

Title of Invention: WASHING MACHINE AND CONTROLLING
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METHOD THEREOF
Technical Field

The present invention relates to a washing machine and a controlling method thereof.

Background Art

Generally, a conventional drum type washing machine includes a cabinet defining an
exterior appearance a tub provided in the cabinet to accommodate wash water. An
oriented-rotatable drum is mounted to the tub to receive laundry therein. Such a drum
is rotated by a motor and vibration generated by the drum is transmitted to the tub. To
reduce the vibration, a vibration damping structure including a spring, a damper and a
balancer and the like is provided in the conventional drum type washing machine.

The tub is hung on a hanging spring inside the cabinet and the motor is mounted to a
rear of the tub to rotate the drum inside the tub. That is, the drum is connected with the
tub by the motor installed to the rear surface of the tub.

However, if the drum is rotated at a high RPM, weight unbalance caused by ec-
centricity of laundry would generate vibration inside the drum. This vibration
generated in the drum is transmitted to the tub and vibration is generated inside the tub,
too.

As aresult, it is necessary to secure enough space between an outer circumferential
surface of the tub and the cabinet to prevent the tub from colliding with the cabinet
because of the vibration of the tub. If then, the capacity of the tub cannot be enlarged
without increasing the capacity of the cabinet.

In recent, consumers desire to wash larger amount of laundry even in a prede-
termined sized cabinet, considering a storage aspect. To satisfy the consumer’s desire
has been invented a tub fixing type washing machine including a tub directly
connected to the cabinet, with an enlarged utilization capacity and a structure of not
transmitting the vibration of the drum to the tub.

According to the tub fixing type washing machine, the tub is spaced apart a prede-
termined distance from the drum to prevent the collision between the tub and the drum

during the rotation of the drum.
Disclosure of Invention
Technical Problem
however, even in the tub fixing type washing machine, a front portion inside the

drum would be eccentric because of the weight of the laundry accommodated in the

drum. In this state, the drum is rotated at a high rotation speed and the front of the
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drum happens to collide with the tub, which should be prevented.
Solution to Problem

To solve the problems, an object of the present invention is to provide a washing
machine having a secured tub that is able to prevent collision between a drum and the
tub, and a controlling method thereof.

To achieve these objects and other advantages and in accordance with the purpose of
the invention, as embodied and broadly described herein, a washing machine includes
a cabinet defining an exterior appearance thereof; a tub provided in the cabinet, the tub
receiving wash water therein; a drum rotatable inside the tub, the drum receiving
laundry therein; a plurality of sensor members installed in at least one of the drum and
tub, each of the sensor members sensing the distance between the drum and the tub;
and a control part controlling the drum based on a sensing value sensed by the sensor
members.

The tub may be directly connected to at least one of inner front, side and rear
surfaces of the cabinet.

The control part may determine that the drum collides with the tub if the drum ap-
proaches to the tub closely to a predetermined distance or more.

The control part controls a rotation speed of the drum if the drum approaches to the
tub closely to the predetermined distance or more.

The control part may decrease the rotation speed of the drum temporarily if the drum
approaches to the tub closely to the predetermined distance or more.

The control part may stop the operation of the drum temporarily if the drum ap-
proaches to the tub closely to the predetermined distance or more.

The sensor member may be installed in a predetermined portion relatively more
eccentric than a rotatably supported rear portion of the drum.

The relatively more eccentric portion may be a front portion of the drum.

The sensor member may be installed in a predetermined portion spaced apart to a
maximum distance from the rotatably supported rear portion of the drum.

The control part may inform a user of the close approaching or collision of the drum
if the drum closely approaches to or collides with the tub.

The sensor member may be configured of a magnetic and a hall sensor, the magnetic
and the hall sensor mounted to the tub.

The sensor member may be configured of a magnetic mounted to the drum, a reed
switch and an hall IC sensor, the reed switch and the hall IC sensor mounted to the tub.

The magnetic may be installed between the drum and a race of a balancer.

The sensor member may be configured of a capacitor sensor mounted to the tub or

drum.
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The sensor member may be configured of an impact-type touch sensor mounted to

the tub.
In another aspect of the present invention, a controlling method of a washing

machine includes a distance sensing step sensing a distance between a drum and a tub
based on a sensing value sensed by a sensor member; and a drum controlling step con-
trolling the rotation speed of the drum based on the sensed sensing value.

The drum controlling step may decrease the rotation speed of the drum temporarily if
the drum approaches to the tub closely to a predetermined distance or more.

The drum controlling step may stop the drum temporarily if the drum collides with
the tub.

Advantageous Effects of Invention

The present invention has following advantageous effects.

A washing machine according to the present invention is able to prevent a front
portion of a drum from colliding with a tub. As a result, there is an effect of preventing
damage such as abrasion caused by the collision between the drum and the tub.

Brief Description of Drawings

The accompanying drawings, which are included to provide further understanding of
the disclosure and are incorporated in and constitute a part of this application, illustrate
embodiments of the disclosure and together with the description serve to explain the
principle of the disclosure.

In the drawings:

FIG. 1 is a sectional view illustrating a washing machine according to an exemplary
embodiment of the present invention;

FIG. 2 is a diagram schematically illustrating a sensor member configured of a
magnetic and a hall sensor according an embodiment of the present invention;

FIG. 3 is a diagram schematically illustrating the sensor member shown in FIG. 1;

FIG. 4 is a diagram schematically illustrating a sensor member configured of a
magnetic, a reed switch and a hall IC sensor according another embodiment;

FIG. 5 is a diagram schematically illustrating the sensor member shown in FIG. 4;

FIG. 6 is a diagram schematically illustrating a sensor member configured of a touch
sensor according to a further embodiment;

FIG. 7 is a diagram schematically illustrating the sensor member shown in FIG. 6;

FIG. 8 is a diagram schematically illustrating a capacitor sensor according to a still
further embodiment;

FIG. 9 is a block view illustrating a controlling method of the washing machine
according to an exemplary embodiment of the present invention; and

FIG. 10 is a flow chart illustrating the controlling method of the washing machine.
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Best Mode for Carrying out the Invention

Reference will now be made in detail to the specific embodiments of the present
invention, examples of which are illustrated in the accompanying drawings. Wherever
possible, the same reference numbers will be used throughout the drawings to refer to
the same or like parts.

The present invention presents a washing machine having a maximum capacity even
in the same size as the conventional washing machine, capable of preventing collision
between a drum and a tub. As follows, a drum type washing machine having a tub
directly connected to a cabinet will be exemplified as an exemplary embodiment and in
reference to the drawings a laundry machine according to the exemplary embodiment
of the present invention will be described. Of course, the present invention may be ap-
plicable to a laundry machine having a tub not directly connected to a cabinet.

As shown in FIG. 1, a laundry machine according to an exemplary embodiment of
the present invention includes a cabinet 10 and a tub 20. The cabinet 10 defines an
exterior appearance of the washing machine and the tub 20 is directly connected to the
cabinet 10 inside the cabinet 10. An oriented-rotatable drum 30 is provided in the tub
20. A motor 40 and a bearing housing 28 are installed in a rear of the tub 20. The
motor 40 rotates the drum 30. The bearing housing 28 forms the rear surface of the tub
20 and it supports a shaft 42 of the motor 40. Here, damping means 50 is installed
between the bearing housing 28 and the tub to make an inside of the tub airtight and to
dampen vibration or shock which will be transmitted to the tub 20 from the motor 40.
In addition, a suspension assembly 60 is installed between the bearing housing 28 and
the tub to support the drum and to dampen vibration or shock which will be transmitted
to the bearing housing 28.

A door 12 is coupled to a front surface 11 of the cabinet 10 and a base 16 is coupled
to a bottom surface of the cabinet 10. Also, a top bracket 73 may be installed in a top
surface of the cabinet and an elastic member 72 elastically hanging the bearing housing
28 may be fixed to the top bracket 73.

The tub 20 is directly secured inside the cabinet 10 and it is preferable a surface of
the tub 20 toward the door 12 is secured to an inner surface of the front 11by a screw
25 and the like. Alternatively, a side or rear surface of the tub 20 may be secured to the
cabinet 10.

The bearing housing 28 is assembled to a rear surface of the tub 20 and a bearing
(not shown) is provided in the bearing housing 28 to make the motor shaft 42 rotate
smoothly. The motor shaft 42 is supported by the bearing.

The motor 40 is mounted to a rear surface of the bearing housing 28 and the motor

shaft 42 is fixed to the rear surface of the drum 30, passing through the bearing



WO 2010/123197 PCT/KR2010/001189

[49]

[50]

[51]

[52]

[53]

[54]

[55]

[56]

[57]

5

housing 28. The drum 30 is rotated, coupled to the motor shaft 42.

The suspension assembly 60 includes a damper bracket 62 secured to the bearing
housing 28 and a damping part secured to the damper bracket 62 to support the bearing
housing 28.

The damping part includes a main-damper 80 dampening vertical direction vibration
of the drum 30, supporting the weight of the drum 30, and a sub-damper 90 dampening
horizontal direction vibration of the drum 30. The drum 30 and the bearing housing 28
are supported by the damping part inside the tub 20.

As mentioned above, the tub 20 is directly secured in the cabinet 10 and the vibration
of the drum 30 is not transmitted to the tub 20. As a result, a diameter of the tub may
be enlarged in comparison to the conventional washing machine and each utilization
capacity of the tub 20 and the drum 30 may be enlarged advantageously.

If vibration or shock is transmitted to the tub 20 integrally secured to the cabinet 10,
the tub 20 is vibrated or tumbled. In addition, the strength of the tub is increased by the
weight of the cabinet 10 applied to the tub 20 and thus an overall vibration property of
the washing machine may be expected to be improved.

According to the present invention, the drum 30 is supported in one side, that is, only
the rear surface of the drum 30 is supported and the capacity of the drum inside may be
enlarged in comparison to the drum supported in both sides. As a result, the number of
the required parts is reduced and productivity is improved.

There is predetermined space between the tub 20 and the drum 30 such that the drum
30 in vibration may not collide with the tub 20. That is, the tub 20 is spaced apart a
predetermined distance from the drum 30. However, a front portion of the drum inside
receiving wash water or laundry may be leaning to one side because of the weight of
the laundry or wash water. If the drum rotates in this state, the front portion of the
drum may collide with the tub 20 or the drum 30 happens to strike the tub 20.

Only the rear portion of the drum 30 is supportably secured to the bearing housing 28
and the front portion thereof is relatively free in comparison to the rear portion. As a
result, the relative motion of the drum 30 possibly causes the collision between the tub
20 and the drum 30 and thus a sensor member is invented as means for preventing the
collision according the present invention.

At least one sensor member 100 is installed in a front inner portion of the tub 20 or a
front outer portion of the drum 30 and the sensor member 100 senses the distance or
collision between the tub 20 and the drum 30. A sensing value sensed by the sensor
member 100 is transmitted to a control part provided in the control panel (not shown).
The control part controls the rotation speed of the drum 30 for the drum 30 not to
collide with the tub 20 based on the sensed sensing value.

In reference to FIGS. 9 and 10, the sensor member will be described in detail. The
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control part senses the distance between the drum 30 and the tub 20 based on the
sensing value sensed by the sensor member 100, which is referenced to as ‘distance
sensing step’S100).

The control part determines whether the distance between the drum 30 and the tub 20
is a predetermined value or more (S110). If the drum 30 approaches to the tub 20 as
close as the predetermined value, that is, the distance is over the predetermined value,
it is determined that there is danger of collision between the drum 30 and the tub 20
(S130) and the rotation speed of the drum 30 is controlled. Here, the control part
decreases the rotation speed of the drum 30 temporarily for the drum 30 not to collide
with the tub 20, which is referenced to as ‘drum controlling step, S200).

The control part determines whether the drum 30 collides with the tub 20 if the
distance between the drum 30 and the tub 20 is a predetermined value or more (S120).
If the drum 30 collides with the tub 20, the control part stops the operation of the drum
30 temporarily (‘drum controlling step’, S200.)

The control part checks the distance between the drum 30 and the tub 20 con-
tinuously by using the sensor member 100 to prevent the drum 30 from colliding with
the tub 20. However, if a large amount of laundry is received in the drum 30 and the
drum 30 is rotated at a high rotation speed, the drum 30 would collide with the tub 20
before the rotation speed of the drum 30 is controlled. If then, it is preferable that the
drum 30 is temporarily stopped before re-operated.

The sensor member 100 may be installed in the front portion of the drum spaced
apart to maximum from the rear portion of the drum 30 rotatably supported by the
bearing housing 28.

A plurality of sensor members 100 may be installed, being spaced apart a prede-
termined distance from each other. Since the drum 30 is possibly leaning toward the
front portion as mentioned above, the sensor member 100 may be provided in a front
portion underneath the drum 30.

As follows, the sensor member 100 will be described in detail in reference to FIGS. 2
to 8.

The sensor member 100 may be configured of at least one of a non-impact sensor,
impact sensor and capacitor sensor.

The non-impact sensor may be mounted to the tub 20 and it is configured of a
magnetic 102 and a hall sensor 102. alternatively, and the non-impact sensor
configured of a magnetic 112 that is mounted to the drum 30, a reed switch 114 and a
hall IC sensor 116 that are mounted to the tub 20.

As shown in FIG. 2, the magnetic 102 and the hall sensor 104 of the former sensor
type are installed in the tub 20 and the output is measured according to the change of

magnetic force such that it is determined whether the drum approaches to the tub 20.
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As shown in FIG. 3, the hall sensor 104 is a voltage type outputting a predetermined
voltage, installed together with the magnetic 102. If the drum 30 approaches to the tub
20 closely, the drum 30 is fabricated with metal that can influence on the magnetic
field of the magnetic 102. Thus, the voltage having output regularly is changed and it
is may be sensed whether the drum 30 collides with the tub 20.

The control part determined whether the voltage is a reference value or more based
on voltage data. If the voltage is the reference value or more, it is determined that the
drum 30 approaches to the tub closer than the predetermined distance and the control
part controls the rotation speed, that is, RPM of the drum 30. The control part controls
the rotation of the motor 40 to decrease RPM of the drum 30 temporarily such that the
distance between the drum 30 and the tub 20 is increased.

If the drum 30 approaches to the tub 20 closer than the predetermined distance
enough to collide with the tub 20, the drum 30 is stopped temporarily to prevent the
damage such as abrasion of the drum and the tub 20. Hence, the rotation speed of the
drum 30 is re-increased slowly to rotate the drum 30.

As shown in FIG. 4, the latter sensor type configured of a magnetic 112 mounted to
the drum 30 and the reed switch 114 and the hall IC sensor 116 mounted to the tub 20
may sense whether the drum 30 approaches to the tub 20 based on the voltage changes
like the former sensor type.

As shown in FIG. 5, the magnetic 112 may be inserted between the drum 30 and a
race 34a guiding motion of a ball provided in a balancer. The reed switch 114 and the
hall IC sensor 116 are mounted to the tub 20. The magnetic 12 is installed and sealed
with a cut-away portion of the drum 30 for the reed switch 114 and the hall IC sensor
116 to respond to the magnetic 112.

If the drum 30 approaches to the tub 20 more closely than the predetermined
distance, the reed switch 114 is powered on because of the influence of the magnetic
112. The hall IC sensor 116 senses an on signal of the reed switch 114 to generate a
corresponding signal. The control part receives this signal and controls the rotation
speed of the motor 40. That is, it is controlled that RPM of the drum 30 is decreased
temporarily or that the drum 30 is stopped temporarily.

As shown in FIG. 6, the impact sensor configured of a touch sensor 120 is mounted
to the tub 20.

As shown in FIG. 7, the touch sensor 120 is installed in the tub 20. When the drum
30 directly collides with the tub 20, the touch sensor 120 is pressed by the drum 30 and
it is sensed whether there is collision between the drum 30 and the tub 20.

If the touch is sensed by the touch sensor 120, the control part determines that the
drum 30 approaches to the tub 20 too closely. As soon as the touch with the touch

sensor 120 is sensed, the control part controls the rotation speed of the motor 40. That
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is, it is controlled that RPM of the drum 30 is decreased temporarily or that the drum
30 is stopped temporarily.

As shown in FIG. 8, a capacitor sensor 130 is mounted to the tub 20 and the
capacitor sensor 130 senses the distance or and collision between the drum 30 and the
tub 20 because it has different permittivity according to approaching distance of the
metal drum 30.

The capacitor sensor 130 includes two electrode plates 132 charged with different
electrodes, respectively, and it is connected with external electricity to form a circuit.
Such the capacitor sensor 130 has predetermined permittivity. As the front portion of
the drum 30 approaches to the tub 20 closely, the charged electrode plates 132 are in-
fluenced to differentiate the permittivity.

Hence, the control part compares the permittivity change with a predetermined per-
mittivity value and it calculates the distance between the drum 30 and the tub 20. If the
drum approaches to the tub 20 closely, the control part controls the rotation speed of
the motor 40 and it controls to decrease RPM of the drum 30 temporarily or to stop the
drum 30 temporarily.

As mentioned above, various kinds of sensor members may be applicable to the
washing machine according to the present invention and thus the present invention
may have an advantage of preventing the front portion of the rotating drum that is
relatively fee from colliding with the front portion of the tub because of the ec-
centricity of the laundry.

It will be apparent to those skilled in the art that various modifications and variations
can be made in the present invention without departing from the spirit or scope of the
invention. Thus, it is intended that the present invention cover the modifications and
variations of this invention provided they come within the scope of the appended

claims and their equivalents.
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Claims
A washing machine comprising:
a cabinet defining an exterior appearance thereof;
a tub provided in the cabinet, the tub receiving wash water therein;
a drum rotatable inside the tub, the drum receiving laundry therein;
a plurality of sensor members installed in at least one of the drum and
tub, each of the sensor members sensing the distance between the drum
and the tub; and
a control part controlling the drum based on a sensing value sensed by
the sensor members.
The washing machine as claimed in claim 1, wherein the tub is directly
connected to at least one of inner front, side and rear surfaces of the
cabinet.
The washing machine as claimed in claim 2, wherein the control part
determines that the drum collides with the tub if the drum approaches
to the tub closely to a predetermined distance or more.
The washing machine as claimed in claim 3, wherein the control part
controls a rotation speed of the drum if the drum approaches to the tub
closely to the predetermined distance or more.
The washing machine of claim 3, wherein the control part decreases the
rotation speed of the drum temporarily if the drum approaches to the
tub closely to the predetermined distance or more.
The washing machine of claim 3, wherein the control part stops the
operation of the drum temporarily if the drum collides with the tub.
The washing machine of claim 2, wherein the sensor member is
installed in a relatively more eccentric portion than a rotatably
supported rear portion of the drum.
The washing machine of claim 7, wherein the more eccentric portion of
the drum is a front portion of the drum.
The washing machine as claimed in claim 7, wherein the sensor
member is installed in a portion spaced apart to a maximum distance
from the rotatably supported rear portion of the drum.
The washing machine as claimed in claim 7, wherein the control part
informs a user of the close approaching or collision of the drum if the
drum closely approaches to or collides with the tub.
The washing machine of claim 7, wherein the sensor member is

configured of a magnetic and a hall sensor, the magnetic and the hall



WO 2010/123197 PCT/KR2010/001189
10

sensor mounted to the tub.

[Claim 12] The washing machine of claim 7, wherein the sensor member is
configured of a magnetic mounted to the drum, a reed switch and an
hall IC sensor, the reed switch and the hall IC sensor mounted to the
tub.

[Claim 13] The washing machine of claim 11 or 12, wherein the magnetic is
installed between the drum and a race of a balancer.

[Claim 14] The washing machine of claim 7, wherein the sensor member is
configured of a capacitor sensor mounted to the tub or drum.

[Claim 15] The washing machine of claim 7, wherein the sensor member is
configured of an impact-type touch sensor mounted to the tub.

[Claim 16] A controlling method of a washing machine comprising:

a distance sensing step sensing a distance between a drum and a tub
based on a sensing value sensed by a sensor member; and

a drum controlling step controlling the rotation speed of the drum based
on the sensed sensing value.

[Claim 17] The controlling method as claimed in claim 16, wherein the drum con-
trolling step decreases the rotation speed of the drum temporarily if the
drum approaches to the tub closely to a predetermined distance or
more.

[Claim 18] The controlling method of claim 16, wherein the drum controlling step

stops the drum temporarily if the drum collides with the tub.
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