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Description
Technical Field

[0001] The present disclosure relates to a washing
and/or drying machine.

Background

[0002] Washing machines are used for washing wash-
able items, including garments such as clothes. Typically
auser can select a suitable washing cycle via an interface
on a front face of the washing machine. The interface
usually includes a number of control knobs and/or but-
tons. A drying machine, also known as a tumble dryer,
is operable to dry items such as garments placed therein.
Typically a user can select a suitable drying cycle via an
interface on a front face of the drying machine. The in-
terface usually includes a number of control knobs and/or
buttons. Some machines have both washing and drying
functionality. Such machines may be known as washer-
dryers.

[0003] EP 2465 994 A2 discloses a washing machine
having a drum and a tub. A height adjustment device can
adjusta height ofthe drum before a washing cycle begins.
[0004] JP 5056254 B2 discloses a washing machine
which has an acceleration sensor which can detect vi-
brations of the drum during a washing cycle. A pressure
in a rubber actuator can be altered to counteract the vi-
brations of the drum.

Summary

[0005] According to a first aspect disclosed herein,
there is provided a washing and/or drying machine com-
prising: a main body portion; a drum for receiving one or
more items to be washed and/or dried, the drum arranged
for rotation within the main body portion; a controller in
communication with a sensor, the sensor constructed
and arranged to sense position information of the drum
and to provide the position information to the controller;
and an actuator constructed and arranged to cause
movement of the drum; and wherein in response to de-
termining that a position of the drum differs from a refer-
ence position of the drum, the controller configured to
send a control signal to the actuator so as to cause the
actuator to cause the drum to move towards the reference
position of the drum, the reference position comprising
an axis which coincides with a central rotational axis of
the drum when the drum is at rest; and the movement of
the drum from a reference position of the drum being in
a direction perpendicular to the central rotational axis of
the drum; wherein the actuator comprises an electromag-
netic coil, the electromagnetic coil surrounding an actu-
ator element, and wherein the electromagnetic coil com-
prises a first resilient coil, and the actuator element com-
prises a second resilient coil.

[0006] Accordingtoanexample,thedrumiscomprised
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in a drum assembly, the drum assembly comprising a
tub which holds the drum and within which the drum can
rotate.

[0007] According to an example, the actuator is con-
structed and arranged to act on the tub so as to cause
corresponding movement of the drum.

[0008] According to an example, the actuator is con-
structed and arranged to push the drum towards the ref-
erence position of the drum.

[0009] According to an example, the actuator is con-
structed and arranged to pull the drum towards the ref-
erence position of the drum.

[0010] According to an example, the actuator compris-
es an electromagnetic actuator.

[0011] According to an example, the actuator element
comprises a magnet, the actuator element arranged to
move in response to an electrical current passing through
the electromagnetic coil.

[0012] According to an example, the sensor comprises
the actuator.

[0013] According to an example, the controller is con-
figured to determine the position information based upon
a determined current or inductance in the electromag-
netic coil and/or the actuator element.

[0014] According to an example, the determining that
a position of the drum differs from a reference position
of the drum comprises determining that a position of the
drum differs from a reference position of the drum by
more than a threshold amount.

Brief Description of the Drawings

[0015] To assist understanding of the present disclo-
sure and to show how embodiments may be put into ef-
fect, reference is made by way of example to the accom-
panying drawings in which:

Figure 1 shows schematically a washing and/or dry-
ing machine according to an example.

Figure 2 is a schematic side view of some aspects
of a washing and/or drying machine according to an
example.

Figure 3 is a schematic side view of some parts of a
washing and/or drying machine according to an ex-
ample.

Figures 4 schematically shows a washing load in a
washing and/or drying machine drum according to
an example.

Figures 5 schematically shows a washing load in a
washing and/or drying machine drum according to
an example.

Figure 6 schematically shows an actuator of a wash-
ing and/or drying machine according to an example.
Figure 7. schematically shows an actuator of a wash-
ing and/or drying machine according to the invention.
Figure 8 schematically shows a damper in commu-
nication with an actuator of a washing and/or drying
machine according to an example
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Figure 9 schematically shows a control method ac-
cording to an example.

Detailed Description

[0016] The present disclosure has applicability to
clothes washing and/or drying machines.

[0017] When a user places a washable item such as
a garment or garments in a washing and/or drying ma-
chine the user typically selects a washing and/or drying
cycle from a variety of available washing cycles. Before
the cycle begins a user places a washing load comprising
one or more items to be washed and/or dried in to a drum
of the machine. The items may include garments such
as clothes. The items may also include bedsheets, pil-
lowcases, shoes etc. During the cycle(s) the drum of the
machine rotates. The rotation may be particularly fast
during a spin cycle. As the drum rotates the centrifugal
force causes the items in the drum to be pushed against
an inside surface of the drum. This causes the weight of
the washing load to be concentrated around the circum-
ference of the drum, and often the items are not evenly
distributed around the circumference. The centrifugal
force, combined with the unevenly distributed items, may
cause the drum (and drum assembly comprising the
drum) to vibrate in the machine. Such vibrations may
cause noise and make the machine shake. The vibrations
may reduce the lifetime of the machine, for example due
to wear on bearings supporting the drum in the machine.
The problems described may be present in washing ma-
chines, drying machines, and combined washing and
[0018] Figure 1 schematically shows a washing ma-
chine 102 according to an example. The washing ma-
chine 102 comprises a main body portion 104 and a drum
106 which is arranged to hold one or more garments or
items of a washing load to be washed.

[0019] Washing detergent and/or fabric softener may
also be placed directly in to the drum 106. Alternatively
washing detergent and/or fabric softener may be placed
in to a tray or holder 112 arranged for this purpose. It will
be understood that this feature may be omitted where
the machine is a drying machine with no washing func-
tionality.

[0020] A user interface 108 is provided which enables
a user to select one or more washing and/or drying pa-
rameters and/or settings. A display 110 is also provided
which outputs information to a user of the washing ma-
chine. For example information displayed on the display
110 may be information regarding options selected via
user interface 108, information regarding a washing cycle
in progress such as time remaining etc. The washing
machine 102 also comprises a controller 130 shown
schematically at 130. The controller 130 is arranged for
controlling operations of the washing machine 102.
[0021] The washing machine 102 also comprises a
suitable power connection enabling the washing ma-
chine 102 to be connected to an electricity supply such
as mains electricity, as well as a suitable inlet and outlet
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for water where the machine has washing functionality.
These aspects are known per se and, for conciseness,
are not discussed further.

[0022] Figure 2 is a schematic side view of some as-
pects of a washing machine according to an example. A
drum assembly is shown generally at 205. The drum as-
sembly 205 comprises adrum 206 which can rotate within
afixed part of the washing machine, in this example outer
drum or tub 214. In this example a roller bearing 218 is
provided for enabling the relative rotation of the drum 206
within tub 214. A motor 220 is provided for driving the
rotation of the drum 206 via a drive shaft 222. The rotation
of the drum may be clockwise or anti-clockwise.

[0023] A frame of the washing machine is shown sche-
matically at 225. In this example the tub 214 is attached
to the frame 224 via at least one actuator 224. Although
only one actuator 224 is shown in this example, it will be
understood that two or more such actuators may be pro-
vided between the frame 225 and tub 214. Where two or
more actuators 224 are provided, in some examples the
two or more actuators 224 are evenly distributed about
a circumference of the tub 214. As will be explained in
more detail below, the at least one actuator 224 may be
attached to a damper. One or more further dampers may
also be provided between the frame 225 and tub 214, to
damp vibrations of the drum assembly 205.

[0024] A position sensor is shown schematically at
226. The position sensor 226 is constructed and ar-
ranged to detect a position of the drum assembly 205
and/or components of the drum assembly 205, e.g. the
drum 206 and/or tub 214. Therefore the position sensor
226 can obtain information of movement or vibrations of
the drum 206 and/or tub 214. In one example the position
sensor 226 comprises an optical sensor. In one example
the position sensor 226 comprises an ultrasonic sensor.
Inone example the position sensor 226 comprises a cam-
era. ltmay be considered that the sensor 226 can directly
or indirectly sense or detect a position of the drum 206.
For example for direct detection, the sensor 226 directly
senses a position or movement of the drum e.g. by trans-
mitting and receiving signals reflected off a surface of the
drum. For indirect detection, the sensor may sense a
position of the tub 214, which is indicative of a position
of the drum 206 which is held in the tub 214. Therefore
where mention is made of detecting a position of the
drum, this may comprise detecting a position of the drum
and/or detecting a position of the tub 214. Likewise where
mention is made of causing movement of the drum 206,
this may comprise causing movement of the drum 206
directly, or causing movement ofthe drum 206 by causing
movement of the tub 214.

[0025] A controller is shown schematically at 230. The
controller 230 comprises a memory 232 and a processor
234. The controller 230 is configured to control opera-
tions of the washing machine. For example the controller
230 can control the actuator 224. The controller 230 may
also receive information from the actuator 224. To this
end the controller 230 is communicatively connected to
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the actuator 224, as shown schematically by line 236.
The controller 230 is configured to receive position infor-
mation of the drum assembly 205 (e.g. drum 206 and/or
tub 214) from position sensor 226. To this end the con-
troller 230 is communicatively connected to the position
sensor 226, as shown schematically by line 238. The
controller 230 may also control operations of the motor
220. The controller may receive information from the mo-
tor 220. To this end the controller 230 is communicatively
connected to the motor 220, as shown schematically by
line 240.

[0026] Figure 3 schematically shows reference posi-
tions of one or more items of the drum assembly 205.
Dashed line 260 shows a reference position, being a cen-
tral rotational axis of the drum 260. Dashed line 262
shows a reference position, being an outer edge of the
drum 206. Dashed line 264 shows a reference position,
being an outer edge of the tub 214. In an example, these
reference positions are positions when the drum 206 is
at rest i.e. not being rotated and therefore not subject to
centrifugal forces. The position sensor 226 can sense
movement of the drum 206, and/or the tub 214, away
from one or more of these reference positions. That is
the position sensor 226 can be used to sense vibration
of the drum 206 and/or tub 214. In some embodiments
the position sensor 226 is configured and arranged to
sense movement of the drum 206 and/or tub 214 in a
direction perpendicular to a rotational axis of the drum
206. That is when viewing Figure 3 the position sensor
226 may be arranged to sense movement of the drum
206 in the directions of arrows A and B. Although in the
Figures a single position sensor 226 is shown, it will be
understood that in some examples the washing machine
may comprise two or more such position sensors. Al-
though in the Figures the position sensor 226 is shown
located outside the tub 214, it will be understood that in
some examples one or more position sensors may be
located within the tub 214 e.g. to detect movement of the
drum 206 directly. In one example the position sensor
226 directly senses movement of the tub 214 only (al-
though of course this may be representative of corre-
sponding movement of the drum 206).

[0027] Figures 4 and 5 schematically show the effect
of the centrifugal force of a washing load in a washing
machine drum.

[0028] In Figure 4 a washing load is shown at 450. The
washing load 450 comprises one or more items being
washed or dried in the machine 406. As a result of a
centrifugal force caused by the drum rotating at speed,
the washing load 450 is pushed against an inside surface
407 of the drum 406. In this example this causes the
drum 406 to move or vibrate up (when viewing Figure 4)
and out from its reference or rest position 460, in the
direction of arrow 452. In this example, and for the pur-
poses of explanation, the reference position is an edge
ofthe drum406. As will be discussed in more detail below,
in examples an actuator is provided in order to counteract
this movement. That is the actuator can cause the drum
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406 to be pushed or pulled back towards its reference
position 460, in the direction of arrow 454. This has the
effect of eliminating or atleastreducing vibrations. Where
reference is made to moving the position of the drum by
the actuator, it will be understood that in some examples
the actuator does not act directly on the drum. In some
examples the actuator acts on the tub which is holding
the drum (e.g. tub 214 in Figure 2). In some examples
the actuator does act directly on the drum 406.

[0029] Figure 5 follows on from Figure 4. In Figure 5
the drum has rotated so that the washing load 450 is
located at or proximate to a lowest point of the drum 450.
The centrifugal force has caused the drum 406 to move
or vibrate down (when viewing Figure 5) and out from its
reference or rest position 460, in the direction of arrow
456. In examples the actuator can cause the drum 406
to be pushed or pulled back towards its reference position
460, in the direction of arrow 458.

[0030] Figure 6 schematically shows an actuator 624
according to an example. The actuator 624 comprises a
casing 627 attached to washing machine frame 625. The
actuator 624 comprises, in this example, an actuator el-
ement or piston 662 which is attached at one end 663 to
tub 614 holding drum 606. In another example the actu-
ator 624 is positioned so that the actuator element 662
is attached to drum 606. In one example the actuator
element comprises a rod. Therefore movement of actu-
ator element 662 in the direction of arrow A causes a
corresponding movement of the tub 614 and drum 606
in the direction of arrow A. Movement of actuator element
662 in the direction of arrow B causes a corresponding
movement of the tub 614 and drum 606 in the direction
of arrow B. The actuator element 662 is located within
an electromagnetic coil or solenoid shown schematically
at 660. It may be considered that the electromagnetic
coil 660 substantially surrounds the actuator element
662. In this example the actuator element 662 comprises
amagnet. In this example the actuator element 662 com-
prises a permanent magnet. For example, the actuator
element 662 may comprise an iron core.

[0031] The electromagnetic coil 660 comprises termi-
nals 664 and 666 for enabling electrical current to pass
through the coil 660. This creates a magnetic field within
the coil 660. The magnetic field acts on the magnetic
actuator element 662, causing movement thereof. The
current may be passed through the coil 660 in a manner
thatselectively controls the direction in which the actuator
element 662 moves. This may be by way of switching
the direction in which current flows through the coil 660.
[0032] Accordingly the actuator can selectively move
the drum assembly 605 (i.e. tub 614 and consequently
drum 606) in the direction of arrow A or arrow B. Accord-
ing to the invention the electromagnetic coil and the ac-
tuator element of the actuator both comprise resilient
coils. According to the invention the actuator element al-
so comprises an electromagnetic coil. Figure 7 is a sche-
matic cross section showing elements of an actuator 724
according to the invention. The actuator 724 comprises
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an outer coil 760 and an inner coil 762. The outer coll
760 substantially surrounds inner coil 762. Outer coil 760
and inner coil 762 are co-axial about axis X-X. Outer coil
760 comprises electrical terminals 764 and 766. Inner
coil 762 comprises electrical terminals 768 and 770. The
inner and outer coils may each be considered springs,
for example helical springs. In an example both outer coil
760 and inner coil 762 are configured to compress and
expand from a rest position. As shown schematically, at
afirstend the inner coil 762 is attached to drum assembly
705. At its second end, the inner coil 762 is attached to
machine frame 725. Thus the inner coil 762 may be con-
sidered to comprise the actuator element. The outer coil
760 is, in this example (though not shown for clarity),
attached to machine frame 725 at one end of the outer
coil 760. The opposite end of the outer coil 760 may, in
an example, be attached to drum assembly 705. In an
example one or both of the outer coil 760 and inner coil
762 may comprise an iron core. Thus a magnetic field
may be created by selectively passing current through
outer coil 760 and/or inner coil 762, causing correspond-
ing movement of outer coil 760 and/or inner coil 762 so
astoactuate movement of the drum assembly 705. Using
inner and outer springs to provide the actuator 724, as
described with respect to Figure 7, provides a dual func-
tion. The springs, by means of their resiliency, can pro-
vide a damping effect to the vibrations of the drum as-
sembly 705, as well as being able to actuate movement
of the drum assembly 705.

[0033] According to some examples the actuator ele-
ment of the actuator is connected to a damper assembly.
This is schematically shown in Figure 8 which shows an
actuator 824 comprising electromagnetic coil 860 and
actuator element 862. In one example the coil 860 and
actuator element 862 may take the form as described
with respect to Figure 7. One end of the actuator element
862 is attached to the drum assembly shown schemati-
cally at 805. The other end of the actuator element 862
is in communication with a damper, shown schematically
at 863. The damper 863 is attached to frame 825 of the
washing machine. In one example the actuator element
862 is attached to a damper rod of the damper 863. Thus
the movement of the actuator element 862 can be
damped by damper 825. In an example the damper com-
prises a hydraulic damper. In an example the fluid of the
hydraulic damper comprises oil. In one example the hy-
draulic damper rod comprises an iron core, that may act
to magnify the magnetic field generated by the actuator
element 662 (e.g. inner spring 772) and/or electromag-
netic coil 660. Where the hydraulic damper is or was act-
ing in a passive manner, the damper effectively becomes
active in the system by virtue of the iron damper rod being
affected by the magnetic field. Where the damper is an
active (or powered) damper, then the active damper may
supplement the force of the actuator 824. In an example
the damper 863 does not use any magnetorheological
(MR) fluids.

[0034] According to an example the position sensor
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comprises the actuator. For example and referring to Fig-
ure 2, the actuator 224 may provide the functionality of
the position sensor 226. For example, and referring now
to Figure 6, movement of the actuator element 662 in
electromagnetic coil 660 may cause the current flowing
through the coil 660 to change. That is it may also be
considered that the inductance of the coil 660 changes
as the actuator element 662 moves within it. Information
of the current and/or inductance in the coil 660 may be
provided to or determined by the controller. The controller
can use this information to determine a position of the
actuator element 662, and consequently a position of the
drum assembly 605 (and consequently the drum 606).
Referring to Figure 7, where the actuator 724 comprises
outer coil 760 and inner coil 762, the outer and inner coils
may be modelled as variable inductors. As the coils 760
and 762 the number of turns on the coils does not change,
although the length of the coils 760 and 762 does change,
which changes the inductances of the respective coils
760 and 762. This inductance information can be used
to determine how extended or compressed the inner 762
and/or outer 760 coils are, and therefore enables a po-
sition of the drum to be determined. Generally speaking,
it may be considered that the controller is configured to
determine the position information of the drum based up-
on a determined current orinductance in the electromag-
netic coil and/or the actuator element.

[0035] According to an example there may be provided
a control system. The control system comprises a control
circuit comprising a controller 230, an actuator 224 and
a position sensor 226. Operation of the control circuit is
schematically shown in the flow chart of Figure 9.
[0036] At S1, a washing or drying cycle is begun or
initiated.

[0037] At S2, a position of the drum is detected. It will
be understood that detecting the position of the drum
may comprise directly or indirectly detecting a position
of the drum. That is detecting a position of the drum may
comprise detecting a position of the drum itself or detect-
ing a position of the tub holding the drum.

[0038] AtS3adeterminationis made, by the controller,
as to whether a sensed position of the drum differs from
a reference position of the drum (i.e. whether the drum
has moved away from its reference position). In some
examples this comprises determining whether a sensed
position of the drum differs from a reference position of
the drum by more than a threshold amount. The threshold
amount may be a distance e.g. 5mm or 10mm. This al-
lows for minor or acceptable levels of vibrations without
intervention.

[0039] Ifthe determination at S3 is "no", then the proc-
ess loops back to S2. That is in some examples it may
be considered that movement of the drum is continuously
monitored during a washing or drying cycle.

[0040] Ifthe determination atS3is "yes", then the proc-
ess proceeds to S4 where the controller causes the ac-
tuator to be driven, so as to move the drum back towards
its reference position.
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[0041] It will be understood that the examples may re-
duce the effect of drum vibrations during a washing or
drying cycle by actively correcting or repositioning the
drum when it moves away from a reference position of
the drum. This differs from, for example, altering a resist-
ance or damping force of a damper as a strength or force
of vibrations increase (although it will be understood that
this disclosure does not exclude using a variable force
damper in combination with the technique of active cor-
rection of drum position disclosed herein).

[0042] The disclosed apparatus is relatively easy to
manufacture and implement, and does not require ex-
pensive and/or complicated dampers, such as dampers
that utilise magnetorheological fluid to change damping
force of the damper.

[0043] According to an example the control system
may be operable to actively reposition the machine drum
in response to movement or vibrations caused by other
factorsin addition to or alternatively from centrifugal force
caused by rotation of the drum. For example, where the
washing and/or drying machine is located in a vehicle,
then the control system may be able to compensate for
drum movements caused by movement of the vehicle e.
g. the vehicle moving over uneven ground.

[0044] It will be understood that the processor or
processing system or circuitry referred to herein may in
practice be provided by a single chip or integrated circuit
or plural chips or integrated circuits, optionally provided
as a chipset, an application-specific integrated circuit
(ASIC), field-programmable gate array (FPGA), digital
signal processor (DSP), graphics processing units
(GPUs), etc. The chip or chips may comprise circuitry
(as well as possibly firmware) for embodying at least one
or more of a data processor or processors, a digital signal
processor or processors, baseband circuitry and radio
frequency circuitry, which are configurable so as to op-
erate in accordance with the exemplary embodiments.
In this regard, the exemplary embodiments may be im-
plemented at least in part by computer software stored
in (non-transitory) memory and executable by the proc-
essor, or by hardware, or by a combination of tangibly
stored software and hardware (and tangibly stored
firmware).

[0045] Reference is made herein to data storage or
memory for storing data. This may be provided by a single
device or by plural devices. Suitable devices include for
example a hard disk and non-volatile semiconductor
memory.

[0046] Although at least some aspects of the embod-
iments described herein with reference to the drawings
comprise computer processes performed in processing
systems or processors, the invention also extends to
computer programs, particularly computer programs on
orin a carrier, adapted for putting the invention into prac-
tice. The program may be in the form of non-transitory
source code, object code, a code intermediate source
and object code such as in partially compiled form, orin
any other non-transitory form suitable for use in the im-
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plementation of processes according to the invention.
The carrier may be any entity or device capable of car-
rying the program. Forexample, the carrier may comprise
a storage medium, such as a solid-state drive (SSD) or
other semiconductor-based RAM; a ROM, for example
a CD ROM or a semiconductor ROM; a magnetic record-
ing medium, for example a floppy disk or hard disk; optical
memory devices in general; etc.

[0047] The examples described herein are to be un-
derstood as illustrative examples of embodiments of the
invention. Further embodiments and examples are en-
visaged. Any feature described in relation to any one ex-
ample or embodiment may be used alone or in combi-
nation with other features. In addition, any feature de-
scribed in relation to any one example or embodiment
may also be used in combination with one or more fea-
tures of any other of the examples or embodiments, or
any combination of any other of the examples or embod-
iments. Furthermore, equivalents and modifications not
described herein may also be employed within the scope
of the invention, which is defined in the claims.

Claims
1. A washing and/or drying machine (102) comprising:

a main body portion (104);

adrum (106, 206, 406, 606) for receiving one or
more items to be washed and/or dried, the drum
(106, 206, 406, 606) arranged for rotation within
the main body portion;

a controller (130) in communication with a sen-
sor (226), the sensor (226) constructed and ar-
ranged to sense position information of the drum
(106, 206, 406, 606) and to provide the position
information to the controller (130); and

an actuator (224, 624) constructed and ar-
ranged to cause movement of the drum (106,
206, 406, 606); and wherein

in response to determining movement of the
drum (106, 206, 406, 606) from a reference po-
sition of the drum (106, 206, 406, 606), the con-
troller configured to send a control signal to the
actuator (224, 624) so as to cause the actuator
(224, 624) to cause the drum (106, 206, 406,
606) to move towards the reference position of
the drum (106, 206, 406, 606), the reference po-
sition comprising an axis which coincides with a
central rotational axis (260) of the drum (106,
206, 406, 606) when the drumis at rest; and the
movement of the drum (106, 206, 406, 606) from
a reference position of the drum (106, 206, 406,
606) being in a direction perpendicular to the
central rotational axis (260) of the drum (106,
206, 406, 606); and characterized in that

the actuator (224, 624) comprises an electro-
magnetic coil (660), the electromagnetic coil
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(660) surrounding an actuator element (662),
and wherein the electromagnetic coil (660) com-
prises a first resilient coil, and the actuator ele-
ment (662) comprises a second resilient coil.

A washing and/or drying machine (102) according
to claim 1, the drum (106, 206, 406, 606) being com-
prised in a drum assembly (605), the drum assembly
(605) comprising a tub (614) which holds the drum
(106, 206, 406, 606) and within which the drum (106,
206, 406, 606) can rotate.

A washing and/or drying machine (102) according
to claim 2, wherein the actuator (224, 624) is con-
structed and arranged to act on the tub (614) so as
to cause corresponding movement of the drum (106,
206, 406, 606).

A washing and/or drying machine (102) according
to any of claims 1 to 3, the actuator (224, 624) being
constructed and arranged to push the drum (106,
206, 406, 606) towards the reference position of the
drum.

A washing and/or drying machine (102) according
to any of claims 1 to 4, the actuator (224, 624) being
constructed and arranged to pull the drum (106, 206,
406, 606) towards the reference position of the drum
(106, 206, 406, 606).

A washing and/or drying machine (102) according
to any of claims 1 to 5, wherein the actuator (224,
624) comprises an electromagnetic actuator.

A washing and/or drying machine (102) according
to any of claims 1 to 6, the actuator element (662)
comprising a magnet, the actuator element (662) ar-
ranged to move in response to an electrical current
passing through the electromagnetic coil (660).

A washing and/or drying machine (102) according
to any of claims 1 to 7, wherein the sensor (226)
comprises the actuator (224, 624).

A washing and/or drying machine (102) according
to claim 8, wherein the controller (130) is configured
to determine the position information based upon a
determined current or inductance in the electromag-
netic coil (660) and/or the actuator element (662).

A washing and/or drying machine (102) according
to any of claims 1 to 9, wherein the determining that
a position of the drum (106, 206, 406, 606) differs
from a reference position of the drum (106, 206, 406,
606) comprises determining that a position of the
drum (106, 206, 406, 606) differs from a reference
position of the drum (106, 206, 406, 606) by more
than a threshold amount.
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Patentanspriiche

Wasch- und/oder Trocknermaschine (102), aufwei-
send:

ein Hauptkorperteil (104);

eine Trommel (106, 206, 406, 606) zum Aufneh-
men eines oder mehrerer zu waschender
und/oder zu trocknender Gegenstande, wobei
die Trommel (106, 206, 406, 606) zur Rotation
im Hauptkorperteil angeordnet ist;

eine Steuerung (130) in Kommunikation mit ei-
nem Sensor (226), wobei der Sensor (226) kon-
struiert und angeordnet ist, um Positionsinfor-
mationen der Trommel (106, 206, 406, 606) zu
erfassen und die Positionsinformationen an die
Steuerung (130) zu liefern; und

ein Stellglied (224, 624), das konstruiert und an-
geordnet ist, um eine Bewegung der Trommel
(108, 206, 406, 606) zu bewirken; und wobei die
Steuerung ausgestaltet ist, um als Reaktion auf
ein Bestimmen einer Bewegung der Trommel
(106, 206, 406, 606) aus einer Referenzposition
der Trommel (106, 206, 406, 606) ein Steuersi-
gnal an das Stellglied (224, 624) zu senden, um
so das Stellglied (224, 624) die Trommel (106,
206, 406, 606) zur Referenzposition der Trom-
mel (106, 206, 406, 606) bewegen zu lassen,
wobei die Referenzposition eine Achse auf-
weist, die mit einer zentralen Rotationsachse
(260) der Trommel (106, 206, 406, 606) Uber-
einstimmt, wenn die Trommel im Ruhezustand
ist; und die Bewegung der Trommel (106, 206,
406, 606) aus einer Referenzposition der Trom-
mel (106, 206, 406, 606) in einer Richtung senk-
recht zur zentralen Rotationsachse (260) der
Trommel (106, 206, 406, 606) ist; und dadurch
gekennzeichnet, dass

das Stellglied (224, 624) eine elektromagneti-
sche Spule (660) aufweist, wobei die elektroma-
gnetische Spule (660) ein Stellgliedelement
(662) umgibt, und wobei die elektromagnetische
Spule (660) eine erste elastische Spule aufweist
und das Stellgliedelement (662) eine zweite
elastische Spule aufweist.

Wasch- und/oder Trocknermaschine (102) nach An-
spruch 1, wobei die Trommel (106, 206, 406, 606)
in einer Trommelanordnung (605) enthalten ist, wo-
bei die Trommelanordnung (605) einen Bottich (614)
aufweist, der die Trommel (106, 206, 406, 606) halt
und in dem sich die Trommel (106, 206, 406, 606)
drehen kann.

Wasch- und/oder Trocknermaschine (102) nach An-
spruch 2, bei welcher das Stellglied (224, 624) kon-
struiert und angeordnet ist, um auf den Bottich (614)
einzuwirken, um so eine entsprechende Bewegung
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der Trommel (106, 206, 406, 606) zu bewirken.

Wasch- und/oder Trocknermaschine (102) nach ei-
nem der Anspriiche 1 bis 3, wobei das Stellglied
(224, 624) konstruiert und angeordnet ist, um die
Trommel (106, 206, 406, 606) zur Referenzposition
der Trommel zu driicken.

Wasch- und/oder Trocknermaschine (102) nach ei-
nem der Anspriiche 1 bis 4, wobei das Stellglied
(224, 624) konstruiert und angeordnet ist, um die
Trommel (106, 206, 406, 606) zur Referenzposition
der Trommel (106, 206, 406, 606) zu ziehen.

Wasch- und/oder Trocknermaschine (102) nach ei-
nemderAnspriiche 1bis 5, bei welcher das Stellglied
(224, 624) ein elektromagnetisches Stellglied auf-
weist.

Wasch- und/oder Trocknermaschine (102) nach ei-
nem der Anspriche 1 bis 6, wobei das Stellgliede-
lement (662) einen Magneten aufweist, wobei das
Stellgliedelement (662) angeordnet ist, um sich als
Reaktion aufeinen elektrischen Stromfluss durch die
elektromagnetische Spule (660) zu bewegen.

Wasch- und/oder Trocknermaschine (102) nach ei-
nem der Anspriiche 1 bis 7, bei welcher der Sensor
(226) das Stellglied (224, 624) aufweist.

Wasch- und/oder Trocknermaschine nach Anspruch
8, bei welcher die Steuerung (130) ausgestaltet ist,
um die Positionsinformationen basierend auf einem
ermittelten Strom oder einer ermittelten Induktivitat
in der elektromagnetischen Spule (660) und/oder
dem Stellgliedelement (662) zu bestimmen.

Wasch- und/oder Trocknermaschine nach einem
der Anspriiche 1 bis 9, bei welcher das Bestimmen,
dass sich eine Position der Trommel (106, 206, 406,
606) von einer Referenzposition der Trommel (106,
206, 406, 606) unterscheidet, ein Bestimmen, dass
sich eine Position der Trommel (106, 206, 406, 606)
von einer Referenzposition der Trommel (106, 206,
406, 606) um mehr als einen Schwellenwertbetrag
unterscheidet, aufweist.

Revendications

1.

Lave-linge et/ou séche-linge (102) comprenant :

une partie de corps principal (104) ;

un tambour (106, 206, 406, 606) pour recevoir
un ou plusieurs articles a laver et/ou a sécher,
le tambour (106, 206, 406, 606) étant concu de
maniere a tourner a l'intérieur de la partie de
corps principal ;
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un contréleur (130) en communication avec un
capteur (226), le capteur (226) étant construit et
congu de maniéere a détecter une information de
position du tambour (106, 206, 406, 606) et a
fournir l'information de position au contréleur
(130) ; et

un actionneur (224, 624) construit et congu de
maniere a provoquer le déplacement du tam-
bour (106, 206, 406, 606) ; et dans lequel

en réponse a la détermination du déplacement
du tambour (106, 206, 406, 606) a partir d’'une
position de référence du tambour (106, 206,
406, 606), le contréleur est configuré de maniére
aenvoyer un signal de commande al’actionneur
(224, 624) pour permettre a l'actionneur (224,
624)de faire déplacerle tambour (106, 206, 406,
606) vers la position de référence du tambour
(106, 206, 406, 606), la position de référence
comprenant un axe qui coincide avec un axe de
rotation central (260) du tambour (106, 206, 406,
606) lorsque le tambour est au repos ; et le dé-
placement du tambour (106, 206, 406, 606) a
partir d’'une position de référence du tambour
(106, 206, 406, 606) étant dans une direction
perpendiculaire a I'axe de rotation central (260)
dutambour (106, 206, 406, 606) ; et caractérisé
en ce que

I'actionneur (224, 624) comprend une bobine
électromagnétique (660), la bobine électroma-
gnétique (660) entourant un élément d’action-
neur (662), et dans lequel la bobine électroma-
gnétique (660) comprend une premiére bobine
élastique et I'élément d’actionneur (662) com-
prend une deuxiéme bobine élastique.

Lave-linge et/ou seche-linge (102) selon la revendi-
cation 1, le tambour (106, 206, 406, 606) étant com-
pris dans un ensemble tambour (605), 'ensemble
tambour (605) comprenant une cuve (614) qui main-
tient le tambour (106, 206, 406, 606) et a l'intérieur
delaquelle letambour (106, 206, 406, 606) peut tour-
ner.

Lave-linge et/ou seche-linge (102) selon la revendi-
cation 2, dans lequel I'actionneur (224, 624) est
construitet congu de maniére a agir surla cuve (614)
quanta provoquer le déplacement correspondantdu
tambour (106, 206, 406, 606).

Lave-linge et/ou seche-linge (102) selon I'une quel-
conque des revendications 1 a 3, 'actionneur (224,
624) étant construit et congu de maniére a pousser
le tambour (106, 206, 406, 606) vers la position de
référence du tambour.

Lave-linge et/ou seche-linge (102) selon I'une quel-
conque des revendications 1 a 4, I'actionneur (224,
624) étant construit et congu de maniére a tirer le



10.

15 EP 3 470 567 B1

tambour (106, 206, 406, 606) vers la position de ré-
férence du tambour (106, 206, 406, 606).

Lave-linge et/ou séche-linge (102) selon I'une quel-
conque des revendications 1 a 5, dans lequel l'ac-
tionneur (224, 624) comprend un actionneur électro-
magnétique.

Lave-linge et/ou séche-linge (102) selon I'une quel-
conque des revendications 1 a 6, I'élément d’action-
neur (662) comprenant un aimant, I'élément d’ac-
tionneur (662) étant congu de maniére a se déplacer
en réponse a un courant électrique traversant la bo-
bine électromagnétique (660).

Lave-linge et/ou séche-linge (102) selon I'une quel-
conque des revendications 1 a7, dans lequel le cap-
teur (226) comprend l'actionneur (224, 624).

Lave-linge et/ou séche-linge (102) selon la revendi-
cation 8, danslequel le contrdleur (130) est configuré
de maniere a déterminer I'information de position sur
la base d’un courant déterminé ou une inductance
déterminée dans la bobine électromagnétique (660)
et/ou I'élément d’actionneur (662).

Lave-linge et/ou séche-linge (102) selon I'une quel-
conque des revendications 1 a 9, dans lequel la dé-
termination qu’une position du tambour (106, 206,
406, 606) differe d’une position de référence du tam-
bour (106, 206, 406, 606) consiste a déterminer
qu’une position du tambour (106, 206, 406, 606) dif-
fere d’'une position de référence du tambour (106,
206, 406, 606) par plus d’une quantité de seuil.
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