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A TEXTILE TREATMENT APPLIANCE
The present invention relates to a textile treatment device comprising a
sensor used for measuring the parameters related to the functions thereof.
In household appliances, sensors are used for determining whether the
functions can be carried out or for measuring the parameters required for
carrying out the functions. Power required for the operation of the sensors
is generally provided by the mains electricity. In most of the cases, said
parameters must be dynamically measured, and for a proper and
error-free performance of the functions, the sensor must be continuously
energized during the entire operation time. While some of the parameters
can be measured remotely, in other words in a contact-free manner in the
household appliances, for measuring some of the parameters the sensor
must contact the region where the parameter to be measured is present.
In cases where the contact is necessary, if the region to be measured is
moving or wet, problems of delivering energy to the sensor and
transmitting data from the sensor arise. In the state of the art, in order to
solve this problem, the sensors and circuit components such as data
transmission means are energized by means of a battery. The users do
not prefer solutions requiring batteries since the charging level of the
battery must be continuously checked and the battery must be replaced
when the charge is used up.
In the state of the art United States Patent Application No.
US20150061460, it is disclosed that energy is generated by using the
textile-based triboelectric effect.
In the state of the art United States Patent Application No.
US20140338458, it is disclosed that a battery is charged by using the
triboelectric effect.
The aim of the present invention is the realization of a textile treatment
appliance wherein the sensor and other electronic circuit components
which have similar power requirements are energized without using a
battery.

The textile treatment appliance realized in order to attain the aim of the
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present invention, explicated in the first claim and the respective claims
thereof, comprises a generator circuit connected to the sensor and having
at least one electrode which continuously moves and which is coated with
a non-conducting material. The electrode in the generator circuit
continuously moves, in other words intermittently contacts a surface or
rubs against a surface so as to continuously move such that energy is
obtained from load change/transfer occurring when different types of
materials contact each other. By increasing the amount of load
change/movement by coating the electrode with different non-conducting
materials depending on the surface that the electrode intermittently
contacts, the amount of triboelectric energy is increased. By using the
energy obtained by means of the generator circuit, the sensor and/or other
electronic circuit components such as data transmission means can be
energized.

In another embodiment of the present invention, the generator circuit
comprises at least two electrodes which periodically contact each other,
and the coatings on the electrodes are selected from materials which are
away from each other in the triboelectric series. The distance between the
coating materials in the positive/negative scale plays a fundamental role in
the amount of energy obtained.

In different embodiments of the present invention, the textile treatment
appliance comprises a moving drum which rotates around itself and the
sensor is disposed in the drum. In a version of this embodiment, energy is
obtained by using balls which are free to move in the drum and which
move in the drum with the movement of the drum. In another version,
energy is obtained as the electrode provided on a protrusion on the outer
surface of the drum periodically contacts a surface with the movement of
the drum. In yet another version, energy is obtained by enabling an
electrode at the rear surface of the drum which moves together with the
drum to periodically contact an electrode positioned in alignment of the
first electrode as a result of the rotation of the drum.

Detailed Description of the Invention

The textile treatment appliance comprises at least one sensor for
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measuring the parameters related to the functions thereof. In the textile
treatment appliance, the sensor measures the parameters related to the
functions of the textile treatment appliance. For example, in laundry dryers,
the dryness level of the laundry is measured by the sensors. The textile
treatment appliance can be a household appliance such as laundry
washing machine, laundry dryer, etc. or an appliance used for industrial
purposes.

The textile treatment appliance of the present invention comprises a
generator circuit which has at least one electrode moving in a continuous
manner and coated with an insulating material, and which enables the
sensor or other electronic circuit components to be energized. The
sensors or other electronic components such as data transmission means,
etc. used in the household appliances generally require very low power. In
the textile treatment appliance of the present invention, energy is
harvested from the load transfer originating from the triboelectric effect by
the generator circuit. The electrode is coated with a non-conducting
material in order to increase the amount of load transfer originating from
the triboelectric effect. Thus, the sensors can be energized by using the
triboelectric effect even in the household appliances where there is very
low contact or rubbing. As the electrode in the generator circuit
intermittently/periodically contacts any surface or rubs any surface on the
textile treatment appliance by continuously moving, energy is generated
due to the triboelectric effect between the electrode and the surface, which
is then harvested. The energy harvested by the electrode is converted to
the direct current or alternating current by means of circuit components
such as capacitor, etc. for the sensor or other electronic circuit
components in the generator circuit, and then transferred to the sensor
such that the sensor and/or the electronic circuit components are
energized. For example, in a laundry washing machine, a sensor which is
positioned in the drum and a data transmission means which can
receive/transmit Bluetooth or Wi-Fi signals can be energized by means of
a generator circuit which is also positioned on the drum and which

generates energy from the movement of the drum.
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In another embodiment of the present invention, the generator circuit
comprises the electrodes which contact each other and which are coated
with non-conducting materials selected so as to be away from each other
in the triboelectric series. The movements of the electrons on the
electrodes contacting each other increase as the electrodes are coated
with materials selected so as to be away from each other in the
triboelectric series similar to the above-described embodiment, and thus
the amount of load change originating from the triboelectric effect also
increases, which in turn results in a larger amount of power generation.

In another embodiment of the present invention, the textile treatment
appliance comprises a drum which rotates around itself and the sensor
which is disposed in the drum. The textile treatment appliance comprises a
preferably cylindrical drum which rotates around itself like a laundry
washing machine or laundry dryer. By energizing the sensors in the drum
which rotates around itself by means of the generator circuit, difficulty in
transferring energy into the drum is eliminated. For example, in the laundry
washing machines, the sensors used for taking measurements in the drum
are enabled to be energized by means of the generator circuit which is
also disposed on the drum.

In another embodiment of the present invention, the generator circuit
comprises a channel which is arranged in the drum and which has the
electrodes, and the ball-shaped electrodes which can move inside the
channel. The electrodes are placed into the channel arranged in the drum.
By placing the ball-shaped electrodes into the channel, the balls are
enabled to move inside the channel with the rotation of the drum. By
means of the electrodes on the inner surface of the channel, the energy
originating from the movement of the balls is harvested.

In another embodiment of the present invention, the generator circuit
comprises at least one protrusion which is provided on the outer surface of
the drum and the electrode which is disposed on the protrusion. The
protrusion on the drum periodically contacts the inner surface of the textile
treatment appliance with the rotation of the drum around itself, and the

energy originating from the triboelectric effect is harvested by means of the
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electrode disposed on the protrusion. In an example of this embodiment, in
the textile treatment appliance which is a laundry washing machine, the
electrode on the protrusion on the outer surface of the drum goes in and
out of water in the tub with the rotation of the drum, and the energy
required for the sensor is obtained thanks to the triboelectric effect
occurring on the electrode as the electrode contacts the water and goes in
and out of the water.

In another embodiment of the present invention, the generator circuit
comprises two electrodes which are connected to the drum shaft, with one
rotating together with the drum shaft and the other rotating independent of
the drum shaft. In this embodiment, the electrodes on the drum shaft
behind the drum are arranged at the same level. As the drum rotates
around itself, the electrode rotating together with the drum shaft also
rotates around itself and periodically contacts the electrode moving freely
on the shaft, and thus energy is obtained thanks to the triboelectric effect.
For example, as an electrode in the form of a propeller arranged on the
rear surface of the drum contacts another oppositely-positioned
propeller-shaped electrode, energy originating from the triboelectric effect
is harvested.

By means of the present invention, energy is generated by using the
triboelectric effect originating from the contact of two different materials,
and the sensors used in the textile treatment appliance are energized in
situ without using a battery. Thus, the sensors can continuously take
measurements, and the problem of installing a power transmission line on
a moving component in the household appliances which contain moving

components such as drum, etc. is eliminated.
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Claims

1.

A textile treatment appliance comprising at least one sensor for measuring the
parameters related to the functions thereof, characterized by a generator
circuit which has at least one electrode moving in a continuous manner and
coated with an insulating material, and which enables the sensor or other
electronic circuit components to be energized.

A textile treatment appliance as in Claim 1, characterized by the electrodes
which contact each other and which are coated with non-conducting materials
selected so as to be away from each other in the triboelectric series.

A textile treatment appliance as in any one of the above claims, characterized
by a drum which rotates around itself and the sensor which is disposed in the
drum.

A textile treatment appliance as in Claim 3, characterized by a channel which
is arranged in the drum and which has the electrodes, and the ball-shaped
electrodes which can move inside the channel.

A textile treatment appliance as in Claim 3, characterized by at least one
protrusion which is provided on the outer surface of the drum and the electrode
which is disposed on the protrusion.

A textile treatment appliance as in Claim 3, characterized by two electrodes
which are connected to the drum shaft, with one rotating together with the

drum shaft and the other rotating independent of the drum shaft.
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