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machine (1) comprising a drum (2) wherein the laundry is placed, one or

Figure 1
more than one baftle (3) mounted on the circular inner surface of the drum
(2) that provides the tumbling of the laundry, one or more than one sensor
1 (4, 104, 204) disposed in the drum (2), that provides the detection of para-
Y meters relating to laundry like humidity, temperature, load, type of laundry
5 and water hardness, and a main control unit (5) that regulates the
| washing/drying operations.
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Description
LAUNDRY WASHING/DRYING MACHINE
[0001] The present invention relates to a laundry washing/drying machine

[0002]

[0003]

[0004]

[0005]

[0006]

wherein the washing and/or drying operations are controlled by measuring
the parameters relating to laundry.

In laundry washing/drying machines, the parameters of the laundry like
humidity level, temperature, amount (load) should be measured in order to
control the washing and/or drying operations. In the case that the
mentioned parameters cannot be measured correctly, the washing and/or
drying operations cannot be controlled properly, errors cannot be detected,
the length of the washing and/or drying operations is prolonged and
energy consumption increases. The data, detected by means of the
sensors in the medium of the drum wherein the laundry is placed, is
transferred to the main control unit situated outside the drum; however,
data transfer is adversely affected due to the distance between the
sensors and the main control unit and hence the cable lengths being long.
The precision in data transfer from the sensors to the main control unit
decreases, the data transfer cables are affected by electromagnetic noise
originating from the mains and other electric devices in the outside
environment, thereby resulting in loss of data.

In the European Patent No. EP1961858, a laundry dryer is disclosed,
wherein the degree of dryness of the laundry is determined by measuring
the electrical resistance and/or conductivity of the laundry.

In the European Patent No. EP1473402, a laundry dryer is disclosed,
wherein the dryness degree of the laundry is detected by temperature and
moisture sensors secured to a bulkhead having an air outlet opening from
which the humid air in the drum is discharged.

The aim of the present invention is the realization of a laundry
washing/drying machine wherein parameters relating to the laundry like
temperature, humidity and amount of load are measured correctly and
safely.

The laundry washing/drying machine realized in order to attain the aim of

the present invention, explicated in the first claim and the respective
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claims thereof, comprises an auxiliary control unit disposed at the inner
region of the drum baffle, that converts the continuous analog signals
symbolizing the data received from the laundry and/or the drum by means
of various sensors to discrete digital signals by means of a microprocessor
and delivers the discrete digital signals to the main control unit.

In an embodiment of the present invention, the sensors, for example the
temperature sensor, humidity sensor or the load sensor, are disposed on
the drum baffle or on the drum in the vicinity of the baffle. The data is
transferred to the auxiliary control unit by means of cables extending from
the sensors to the interior of the baffle.

In another embodiment of the present invention, the laundry
washing/drying machine comprises a humidity sensor composed of a first
electrode disposed on the drum baffle and a second electrode disposed on
the inner surface of the drum. The baffle itself can be used as the first
electrode and the drum itself as the second electrode.

In another embodiment of the present invention, in the laundry
washing/drying machine, the amount of load is measured by a strain
gauge that is disposed on the outer surface of the drum. The load data is
transferred to the auxiliary control unit inside the baffle.

In another embodiment of the present invention, the digital signals
generated in the auxiliary control unit are transferred to the main control
unit by means of a brush positioned to contact the drum and the cables.

In another embodiment of the present invention, the metal screw providing
the mounting of the baffle is also used in data transfer from the auxiliary
control unit to the main control unit.

In another embodiment of the present invention, the data transfer from the
auxiliary control unit to the main control unit is provided by wireless
transfer methods like RFID.

In another embodiment of the present invention, the auxiliary control unit is
energized by a power source situated inside the baffle.

In another embodiment of the present invention, the energy of the auxiliary
control unit is supplied from the main control unit by means of the brush

and cables.
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In the laundry washing/drying machine of present invention, the data
relating to the laundry inside the drum is detected by the sensors disposed
on or in the vicinity of the drum baffle and the data received from the
sensors is transferred to the auxiliary control unit inside the drum baffle.
The lengths of the cables between the sensors and the auxiliary control
unit are decreased, thus data transfer is prevented from being affected by
the cable resistance or the electromagnetic noise in the environment.
Safety is provided in data transfer and data losses are prevented.

The laundry washing/drying machine realized in order to attain the aim of
the present invention is illustrated in the attached figures, where:

Figure 1 - is the schematic view of a laundry washing/drying machine.
Figure 2 - is the schematic view of a laundry washing/drying machine in
another embodiment of the present invention.

Figure 3 - is the schematic view of a portion of the drum and a drum baffle.
The elements illustrated in the figures are numbered as follows:

. Laundry washing/drying machine

. Drum

. Baffle

. Sensor

. Main control unit

. Auxiliary control unit

. First electrode

0o N OO O B~ W N -

. Second electrode
. Brush

10. Screw

©

11. Conductive strip

12.  Non-conductive strip

13. Power source

The laundry washing/drying machine (1) comprises a drum (2) wherein the
laundry is placed, one or more than one baffle (3) mounted on the circular
inner surface of the drum (2) that provides the tumbling of the laundry, one
or more than one sensor (4, 104, 204) disposed in the drum (2) that

provides the detection of parameters relating to the laundry like humidity,
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temperature, laundry amount (load) and type of laundry, and a main
control unit (5) that regulates the washing/drying operations.

The laundry washing/drying machine (1) of the present invention
comprises an auxiliary control unit (6) disposed inside the baffle (3), that
converts the analog signals received from the sensor (4, 104, 204) to
digital signals and transfers the digital signals to the main control unit (5).
In the laundry washing/drying machine (1), the transfer of analog signals
from the sensors (4, 104, 204) to the auxiliary control unit (6) is provided
by the analog signal transfer cables (will be referred as the cable (K1)
shortly) connected to the auxiliary control unit (6) by extending into the
interior of the baffle (3).

The analog data received continuously from the sensors (4, 104, 204) is
transferred to the auxiliary control unit (6) by means of the cables (K1), the
auxiliary control unit (6) processes and converts the analog data into
digital data limited by numbers (1,0) and transfers the digital data to the
main control unit (5). The auxiliary control unit (6) is situated at the nearest
position to the laundry and the sensors (4, 104, 204) inside the drum (2) by
being mounted into the baffle (3). The length of the cables (K1) extending
between the sensors (4, 104, 204) and the auxiliary control unit (6) is
minimized, the cable (K1) resistance decreases and data loss is
prevented. Data transfer is realized without interruption and is not affected
from the electromagnetic noise originating from the mains or other
electrical devices in the outside environment. The baffle (3) serves as a
protector that prevents the auxiliary control unit (6) from being affected
from the effects of water or the humid environment inside the drum (2).

In an embodiment of the present invention, the sensors (4, 104, 204) are
disposed on the baffle (3) and/or on the body of the drum (2) in the vicinity
of the baffle (3).

In another embodiment of the present invention, the laundry
washing/drying machine (1) comprises a temperature sensor (4) disposed
on the surface of the baffle (3) facing the interior of the drum (2).

The temperature sensor (4) disposed on the baffle (3) detects the

temperature by directly contacting the laundry and advantage is provided
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over methods wherein the temperature data of the laundry is obtained
indirectly by remote temperature measurements. The data detected by the
temperature sensor (4) is transferred to the auxiliary control unit (6) inside
the baffle (3) whereon the temperature sensor (4) is located by means of
the cables (K1) and is transferred to the main control unit (5) as digital
signals by being processed in the auxiliary control unit (6).

In another embodiment of the present invention, the laundry
washing/drying machine (1) comprises a humidity sensor (104) that
detects the degree of dryness by measuring electrical conductivity of the
laundry, having a first electrode (7) situated on the surface of the baffle (3)
facing the interior of the drum (2) and a second electrode (8) disposed in
the vicinity of the baffle (3) on the inner surface of the drum (2).

In another embodiment of the present invention, in the laundry
washing/drying machine (1), the baffle (3) functions as the first electrode
(7) and the body of the drum (2) functions as the second electrode (8).
The data detected by the humidity sensor (104) is transferred to the
auxiliary control unit (6) inside the baffle (3) whereon the first electrode (7)
is located by means of the cables (K1) and is transferred to the main
control unit (5) as digital signals by being processed in the auxiliary control
unit (6).

In another embodiment of the present invention, the laundry
washing/drying machine (1) comprises a load sensor (204) disposed on
the outer surface of the drum (2), having a strain gauge that provides the
determination of the amount of load in the drum (2) by measuring the
elongations occurring on the body of the drum (2) with the effect of laundry
weight.

The data detected by the load sensor (204) is transferred to the auxiliary
control unit (6) inside the baffle (3) by means of the cables (K1) extending
from the outside of the drum (2) and is transferred to the main control unit
(5) as digital signals by being processed in the auxiliary control unit (6).

In an embodiment of the present invention, data transfer between the
auxiliary control unit (6) and the main control unit (5) is provided by means

of digital signal transfer cables (will be referred as the cable (K2) shortly).
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The data transferred from the cables (K2) extending between the auxiliary
control unit (6) and the main control unit (5) is in digital format and the
cables (K2) cannot possibly be affected by the cable (K2) resistance and
the external electromagnetic noise. Long cables (K2) can be used
between the auxiliary control unit (6) and the main control unit (5).

In an embodiment of the present invention, the laundry washing/drying
machine (1) comprises a brush (9) composed of copper or steel wires and
positioned outside the drum (2) so as to remain fixed thereon while the
drum (2) rotates, providing the transfer of the digital signals generated in
the auxiliary control unit (6) to the main control unit (5) by means of the
cables (K2). In this embodiment, the signals generated in the auxiliary
control unit (6) are transferred to the main control unit (5) by means of the
brush (9) and the cables (K2).

In another embodiment of the present invention, the laundry
washing/drying machine (1) comprises a screw (10) which provides the
baffle (3) to be mounted to the drum (2), produced from conductive
material, the end of which extends into the baffle (3), connected to the
auxiliary control unit (6) with the cables (K1) with the brush (9) contacting
its head portion that is seated on the outer surface of the drum (2).

The screw (10) completes the conduction path between the auxiliary
control unit (6) and the main control unit (5) for the transfer of signals. The
screw (10) furthermore is used in securing the baffle (3) to the drum (2)
and thereby an additional fastening element is not required. The signals
generated in the auxiliary control unit (6) are transferred to the screw (10)
by means of the cables (K1) and are transferred from the auxiliary control
unit (6) to the main control unit (5) by means of the brush (9) and the
cables (K2).

In another embodiment of the present invention, the laundry
washing/drying machine (1) comprises a conductive strip (11) disposed
between the screw (10) head and outer surface of the drum (2), that
receives the signals transferred outside the drum (2) by means of the
screw (10) with the brush (9) contacting thereon.

In another embodiment of the present invention, the conductive strip (11)
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is wrapped all around the drum (2) and secured to the drum (2) by the
screw (10). The brush (9) contacts the conductive strip (11) during the
rotation of the drum (2) and continuity is provided in data transfer.

In another embodiment of the present invention, the laundry
washing/drying machine (1) comprises a non-conductive strip (12)
disposed between the conductive strip (11) and the drum (2). The
non-conductive strip (12) provides the safe transfer of signals to the
conductive strip (11) and prevents the signals from getting lost by
dispersing in the body of the drum (2).

In another embodiment of the present invention, the signals generated in
the auxiliary control unit (6) are transferred to the main control unit (6) by
means of a wireless transfer means (not shown in the figures), for example
like RFID.

In another embodiment of the present invention, the laundry
washing/drying machine (1) comprises a power source (13) like battery or
super capacitor, disposed on the inner surface of the baffle (3) or on the
auxiliary control unit (6), which energizes the auxiliary control unit (6). The
low amount of energy required for functioning of the components like the
microprocessor in the auxiliary control unit (6) is supplied by means of the
power source (13).

In another embodiment of the present invention, the energy required for
functioning of the auxiliary control unit (6) is supplied from the main control
unit (5) by means of the cables (K2) and the brush (9).

In the laundry washing/drying machine (1) of the present invention, the
data relating to the laundry inside the drum (2) like humidity, temperature,
amount of load are detected by the sensors (4, 104, 204) disposed on the
baffle (3) and/or in the vicinity of the baffle (3) in close position to the
laundry and is transferred to the auxiliary control unit (6) inside the baffle
(3) to be converted into digital signals by being processed. The distance
between the sensors (4, 104, 204) and the auxiliary control unit (6) is
minimized and the signals are prevented from being affected by the
electromagnetic noise in the environment. Safety is provided in data

transfer and data losses are prevented. The parameters relating to the
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laundry are measured precisely from points close to the laundry, the errors
are detected quickly and the washing/drying performance is improved.

It is to be understood that the present invention is not limited by the
embodiments disclosed above and a person skilled in the art can easily
introduce different embodiments. These should be considered within the

scope of the protection disclosed by the claims of the present invention.
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Claims

1.

A laundry washing/drying machine (1) comprising a drum (2) wherein the
laundry is placed, one or more than one baffle (3) mounted on the inner
surface of the drum (2), one or more than one sensor (4, 104, 204) disposed in
the drum (2) and a main control unit (5) that regulates washing/drying
operations, characterized in that an auxiliary control unit (6) disposed inside
the baffle (3) that converts the analog signals received from the sensor (4, 104,
204) to digital signals and transfers the digital signals to the main control unit
(5).

A laundry washing/drying machine (1) as in Claim 1, characterized in that
cables (K1) connected to the auxiliary control unit (6) by extending from the
sensors (4, 104, 204) to the interior section of the baffle (3) and which transfer
analog signals.

A laundry washing/drying machine (1) as in Claim 1 or 2, characterized in that
the sensors (4, 104, 204) that are disposed on the baffle (3) and/or in the
vicinity of the baffle (3) on the body of the drum (2).

A laundry washing/drying machine (1) as in any one of the above Claims,
characterized in that a temperature sensor (4) disposed on the surface of the
baffle (3) facing the interior of the drum (2).

A laundry washing/drying machine (1) as in any one of the above Claims,
characterized in that a humidity sensor (104) having a first electrode (7) placed
on the surface of the baffle (3) facing the interior of the drum (2) and a second
electrode (8) placed in the vicinity of the baffle (3) on the inner surface of the
drum (2).

A laundry washing/drying machine (1) as in Claim 5, characterized in that the
baffle (3) functioning as the first electrode (7) and the drum (2) functioning as
the second electrode (8).

A laundry washing/drying machine (1) as in any one of the above Claims,
characterized in that a load sensor (204) disposed on the outer surface of the
drum (2), having a strain gauge that provides the determination of the amount
of load in the drum (2) by measuring the elongations occurring on the body of
the drum (2) with the effect of laundry weight.

A laundry washing/drying machine (1) as in any one of the above Claims,
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characterized in that cables (K2) that provide digital signal transfer between
the auxiliary control unit (6) and the main control unit (5).

9. A laundry washing/drying machine (1) as in Claim 8, characterized in that a
brush (9) positioned outside the drum (2), providing the transfer of the digital
signals generated in the auxiliary control unit (6) to the main control unit (5) by
means of the cables (K2).

10. A laundry washing/drying machine (1) as in Claim 9, characterized in that a
screw (10) which provides the baffle (3) to be mounted to the drum (2),
produced from conductive material, the end of which extends into the baffle
(3), connected to the auxiliary control unit (6) with the cables (K1), and

whereon the brush (9) contacts.

11. A laundry washing/drying machine (1) as in Claim 9 or 10, characterized in that

a conductive strip (11) disposed between the screw (10) head and the outer
surface of the drum (2) and a non-conductive strip (12) disposed between the
conductive strip (11) and the drum (2).

12. A laundry washing/drying machine (1) as in any one of the Claims 1 to 7,
characterized in that a wireless transfer means that provides the transfer of the
signals generated in the auxiliary control unit (6) to the main control unit (5).

13. A laundry washing/drying machine (1) as in any of the above Claims,
characterized in that a power source (13), disposed on the inner surface of the
baffle (3) or on the auxiliary control unit (6) and which energizes the auxiliary
control unit (6).

14. A laundry washing/drying machine (1) as in any one of the Claims 1 to 12,
characterized in that the auxiliary control unit (6) which receives energy from

the main control unit (5) by means of the cables (K2) and the brush (9).
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