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(54) WASHING AND/OR DRYING MACHINE

(57)  There s disclosed a washing and/or drying ma-
chine (102,202) comprising a main body portion
(104,204) and a drum (106,206) arranged for rotation
within the main body portion (104,204). At least one mov-
able element (216,218,220) is located on an inside sur-
face of the drum (106,206), the at least one movable
element (216,218,220) comprising a first magnet (226).
The at least one movable element (216,218,220) is con-
figured and arranged for movement between a non-ex-

202

\ 228

Figure 2A

tended position and an extended position for separating
one or more items of a washing load from the inside sur-
face of the drum (106,206). The movement of the mov-
able element (216,218,220) is in response to the first
magnet (226) of the movable element being positioned
within a magnetic field of a second magnet (228). The
second magnet (228) is positioned in the machine adja-
cent to the drum (106,206).
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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.
Some washing machines have both washing and drying
functionality.

Summary

[0003] According to a first aspect disclosed herein,
there is provided a washing and/or drying machine com-
prising: a main body portion; a drum arranged for rotation
within the main body portion; at least one movable ele-
ment located on an inside surface of the drum, the at
least one movable element comprising a first magnet;
and wherein the at least one movable element is config-
ured and arranged for movement between a non-extend-
ed position and an extended position for separating one
or more items of a washing load from the inside surface
of the drum, the movement of the movable element being
in response to the first magnet of the movable element
being positioned within a magnetic field of a second mag-
net, the second magnet being positioned in the machine
adjacent to the drum.

[0004] According to an example, the at least one mov-
able element comprises a magnetic material, the mova-
ble element being the first magnet.

[0005] According to an example, the at least one mov-
able element comprises a non-magnetic material, the first
magnet being operatively connected to the at least one
movable element.

[0006] Accordingto an example, the first magnet com-
prises a permanent magnetand the second magnet com-
prises an electromagnet.

[0007] Accordingto an example, the washing machine
comprises a controller communicatively connected to
one or more sensors in the machine, the controller ar-
ranged to control a current applied to the electromagnet.
[0008] According to an example, the controller is ar-
ranged to control a magnitude of the current applied to
the electromagnet, in response to information of the
washing load obtained from the one or more sensors in
the machine.

[0009] According to an example, the information re-
ceived from the one or more sensors comprises informa-
tion of whether one or more items of the washing load
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are stuck to the inside surface of the drum.

[0010] According to an example, the information re-
ceived from the one or more sensors comprises a weight
of the washing load.

[0011] According to an example, the machine compris-
es a biasing element arranged to return the at least one
movable element to the non-extended position when the
first magnet is not subject to the magnetic field of the
second magnet.

[0012] According to an example, the biasing element
comprises a rubber band.

[0013] According to an example the second magnet is
positioned adjacent to a highest point of the drum.
[0014] According to an example the at least one mov-
able element comprises a paddle or lifter of the washing
machine.

[0015] According to an example the machine compris-
es a combined washing and drying machine.

[0016] According to an example the machine is con-
figured to actuate the movable element in a time period
between a spin cycle and a drying cycle.

Brief Description of the Drawings

[0017] 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 machine
according to an example.

Figures 2A to 2C show schematically a washing ma-
chine according to an example.

Figure 3A and 3B show schematically a pair of mag-
nets according to an example.

Figure 4 show schematically some aspects of a
washing machine according to an example.

Figure 5 shows schematically a movable element of
a washing machine, according to an example.

Figure 6 shows schematically a process according
to an example.

Detailed Description

[0018] The present disclosure has applicability to
clothes washing and/or drying machines.

[0019] When a user places a washable item such as
a garment or garments in a washing machine the user
has to select a washing cycle from a variety of available
washing cycles. For delicate clothes a user may select
a hot washing cycle, possibly with additional rinse and
soak stages. Each selectable washing cycle typically has
one or more fixed parameters, such as duration and tem-
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perature. Some washing machines also have a tumble
drying function, and such machines are sometimes re-
ferred to as washer-dryers or combined washing and dry-
ing machines. The final stage of a washing cycle, before
a drying cycle is begun, is often a spin cycle where a
drum of the washing machine is rotated at high speed to
remove excess water from garments in the washing ma-
chine. This rotation can be clockwise or anti-clockwise,
or cycle between clockwise and anticlockwise spin cy-
cles. The centrifugal force of the spin cycle pushes the
garment(s) on to an inside surface of the drum. At least
some of these garments may accordingly become stuck
to the drum. The moisture on these stuck garments may
not easily be removed during the spin cycle. Furthermore,
these garments may remain stuck during a subsequent
drying cycle and thus prevent air circulation between the
garments, which may reduce the effectiveness of the dry-
ing cycle. Stuck garments may also cause these same
problems in tumble dryers. In a tumble dryer a user can
typically select duration of a drying cycle, and in some
examples a user can also select heating intensity of a
drying cycle.

[0020] 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 awashingload to be washed. 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. A user interface 108 is provid-
ed which enables a user to select one or more washing
parameters and/or settings. A display 110 is also provid-
ed which outputs information to a user of the washing
machine. For example information displayed on the dis-
play 110 may be information regarding options selected
via user interface 108, information regarding a washing
cycle in progress such as time remaining etc. The wash-
ing machine 102 also comprises a controller 130 shown
schematically at 130. The controller 130 comprises a
memory and a processor. 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
for water. These aspects are known per se and, for con-
ciseness, are not discussed further.

[0022] Figures 2Ato2C show schematically some por-
tions of a washing machine 202 according to an example.
The washing machine 202 comprises a drum 206 ar-
ranged for rotation in the main body portion 204 of the
washing machine 202. The drum 206 may be a metal or
a non-metal. Where the drum 206 is made of metal, it
may comprise steel or stainless steel. Where a steel drum
is used, the drum may also have an enamel coating.
Where the drum is a non-metal, the drum may be formed
of a polymer plastic. In an example the drum is non-mag-
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netic, or coated with a non-magnetic material. The drum
206 comprises one or more movable elements which can
move relative to the drum 206. In this example there are
three movable elements 216, 218 and 220. It will be un-
derstood that in other examples more or fewer movable
elements may be provided. These movable elements
216, 218 and 220 may be in the form of machine drum
paddles or "lifters". In conventional washing machines
such paddles are fixed to the drum 206 so that they do
not move relative to the drum. A purpose of the movable
elements is to try and prevent items that are being
washed from becoming stuck to an inside surface 224 of
the drum 206, by lifting garments away from the inside
surface 224.

[0023] In the example of Figures 2A to 2C, movement
of atleast one movable element 216 is described in more
detail. It will be understood that movable elements 218
and 220 may operate in the same fashion. In some ex-
amples the drum may comprise a mixture of one or more
movable elements as described herein and one or more
conventional paddles or lifters.

[0024] In Figure 2A the drum 206 is rotating, for exam-
ple during a spin cycle at the end of a washing cycle. An
item (or items) 214 being washed overlay or at least par-
tially overlay movable element 216. The item 214 is also
at least partially stuck to the inside surface 224 of the
drum 206, due to the centrifugal force as the drum rotates.
The movable element is constructed and arranged to
move inwardly of the drum inner surface 216 so as to
release or separate the item 214 from the drum inner
surface 224, by pushing the item 214 inwardly of the drum
206. According to examples the movement of the mov-
able element 216 is effected by a pair of magnets. Ac-
cording to the example shown in Figure 2A the movable
element 216 comprises a first magnet 226, and the wash-
ing machine comprises a second magnet 228 outside of
the drum 206. The movable element 216 may itself be
made of a magnetic material. That is in some examples
the movable element 216 may comprise the first magnet
226. Additionally or alternatively the movable element
216 is attached to first magnet 226. In some examples,
the material of the movable element 216 is non-magnetic
(e.g. a polymer plastic), the movable element 216 being
attached to first magnet 226. According to some exam-
ples the first magnet 226 is a permanent magnet. In Fig-
ure 2A the movable element may be considered to be in
a non-extended position. Although these Figures show
a single "second" magnet 228, it will be understood that
in other examples two or more of such magnets may be
arranged adjacent to the drum 206.

[0025] In the example of Figures 2A to 2C the second
magnet 228 is positioned adjacent the highest point of
the drum 206. In some examples the second magnet 228
comprises an electromagnet. In some examples the sec-
ond magnet 228 comprises a permanent magnet.
[0026] Turningto Figure 2B, the drum has rotated such
that the movable element 216 is adjacent or substantially
adjacent the second magnet. The first and second mag-
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nets are arranged such that they act to repel each other.
Thus in Figure 2B the magnet 226 is within the magnetic
field range of magnet 228, which causes the movable
element 216 to be moved away from the second magnet
228. This is schematically shown in Figure 2B, where the
movable element 216 has been pushed a distance x
away from the inside surface 224 of the drum 206. In
Figure 2B the movable element 216 may be considered
to bein an extended position. This movement has pushed
item 214 off the inner surface 224 of the drum. As shown
in Figure 2B the item 214 is falling downwardly in the
drum under gravity, as shown schematically by arrow
232. In this example where the second magnet 228 is
placed adjacent the highest part of the drum 206, this
may maximise the chance of dislodging a stuck item be-
ing washed from the inside surface 224 of the drum 206,
since the movable element 216 works with the force of
gravity.

[0027] AsshowninFigure 2B, inthis example the mov-
able element 216 is biased towards the inside surface
224 of the drum 206 by a biasing element schematically
shown at234. The biasing elementhas a resilience which
can be overcome by the force of the first magnet 226 and
the second magnet 228 repelling each other. When the
first magnet 226 is outside of the magnetic field of the
second magnet 228, then the resilience of the biasing
element 234 draws the movable element 216 back to-
wards the inside surface 224 of the drum.

[0028] Thisis shown in Figure 2C, where the drum 206
has rotated ant-clockwise approximately 90 degrees
from that shown in Figure 2B, such that the first magnet
226 is no longer within the magnetic field of the second
magnet 228. Accordingly the biasing element has drawn
the movable element 216 back up against the inner sur-
face 224 of the drum 206. In Figure 2C (and indeed Figure
2A) the movable element 216 may be considered to be
in a non-extended position or a rest position.

[0029] Figures 3A and 3B show the first and second
magnets repelling each other, by arranging the magnets
226 and 228 so that opposing poles face each other,
when the magnets 226 and 228 are adjacent to each
other. This may be achieved as shown in Figure 3Awhere
the magnets are arranged so that south poles of the mag-
nets face each other, or as shown in Figure 3B where
north poles face each other. In one example the first mag-
net 226 and the second magnet 228 may both be per-
manent magnets. In another example one of the first
magnet 226 and second magnet 228 may be a ferromag-
net or a permanent magnet, with the other of the first
magnet 226 and second magnet 228 being an electro-
magnet. In one example the first magnet 226 is a perma-
nent magnet, and the second magnet 228 is an electro-
magnet.

[0030] In some examples, where the first magnet 226
is a permanent magnet and the second magnet 228 is
an electromagnet, then the second magnet 228 is only
energised at certain times. Forexample the second mag-
net 228 may only be energised at a time when it is
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deemed necessary to separate items from the inside sur-
face of the drum. For example the second magnet 228
may only be energised during a latter part of a spin cycle.
In some examples the second magnet 228 is energised
only during a specific separation phase in which the drum
206 is driven relatively slowly and the movable element
216 is driven to separate the items from the drum, when
the movable element 216 is adjacent to the second mag-
net 228. In some examples this is conducted prior to a
planned or anticipated drying cycle. In some examples
the operation ofthe movable element may also take place
during the drying cycle itself. In some examples operation
of the electromagnet may be cycled, so that during a
separation phase (i.e. separation of items or garments
from the drum inside surface), then the second magnet
228 is energised only when the first magnet 226 is prox-
imate to or adjacent to the second magnet 228. In exam-
ples the electromagnet is energised by the controller of
the washing machine causing an electrical current to be
applied to the electromagnet.

[0031] This, and some further aspects are explained
with respect to Figure 4, which schematically shows
some aspects of an example washing machine. Figure
4 shows a controller 430. The controller comprises a
memory 450 and a processor 452. The controller 430 is
communicatively connected to an electromagnet 428
(the "second magnet"). In this example the controller 430
is also communicatively connected to at least one sensor
440. The controller 430 can control when and in what
manner the electromagnet 428 is energised. In some ex-
amples the strength of the magnetic field caused by the
electromagnet 428 may be controlled by the controller
based upon one or more sensed aspects of the washing
load. For example if it is determined that there are no
items stuck to the drum, then it may be determined that
itis unnecessary to energise the electromagnet 428. If it
is determined that there is only a light load in the washing
machine, then it may be determined that the movable
element 216 in the drum only needs to be moved a rel-
atively small amount or with a relatively low force in order
to unstick items. Accordingly a relatively small current
may be applied to the electromagnet 428. On the other
hand if it is determined that there is a relatively heavy
load in the washing machine, then it may be determined
that the movable element 216 in the drum needs to be
moved a relatively large amount or with a relatively large
force in order to unstick items. Accordingly a relatively
large current may be applied to the electromagnet 428.
[0032] The atleast one sensor 440 may comprise one
or more of or any combination of: a weight sensor; an
optical sensor; a camera. The weight sensor can meas-
ure a weight of the load in the washing machine. The
optical sensor and/or camera can detect a positon of the
load in the drum e.g. whether or not items are stuck to
the side of the drum. The camera and/or optical sensor
may also be capable of detecting aspects such as fabrics
of the washing load. In some examples a user may be
able to manually input the above described information
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regarding the washing load.

[0033] Figure 5 shows in more detail an arrangement
of the at least one movable element, according to an
example. The at least one movable element is shown at
516, in a non-extended position. An inside surface of the
washing machine drum 506 is schematically shown at
524. In this example the "first" magnet 526 comprises a
ferromagnetic/permanent magnet material, for example
a metal comprising iron. In this example the first magnet
526 comprises a rod or tube attached to the movable
element516. A biasing elementis shown at 534 and 534°.
The biasing element 534, 534’ may be formed from a
single piece of material, or from two or more pieces of
material. The biasing element 534, 534’ is attached to
the drum 506. In this example the biasing element 534,
534’ is attached to the drum 506 at anchor points 550
and 552. In some examples the biasing element 534,
534’ comprises arubber material, such as a rubber band.
In this example the biasing element 534, 534’ is attached
to first magnet 526. In other examples the biasing ele-
ment 534, 534’ is attached directly to movable element
516. This arrangement works as explained above with
respectto Figures 2Ato 2C. Thatis, when the first magnet
526 is subject to a magnetic field of the second magnet
528, then the first magnet 526 is caused to move in the
direction of arrow A against the biasing force of the bias-
ing element 534, 534’. Direction A may be perpendicular
to a tangent of the drum, towards a centre point of the
drum. This causes a corresponding movement of mov-
able element 526 in direction A. As the first magnet 526
moves away from the second magnet 528 as the drum
506 rotates, the first magnet 526 is no longer subject to
the magnetic field of second magnet 528. Accordingly,
the movable element 516 is drawn back towards the drum
surface 524 in the direction of arrow B, under the force
of biasing element 534, 534’. Although in Figure 5 the
surface of the drum 524 is schematically shown as being
generally flat, it will be understood that in embodiments
the inner surface of the drum will be curved.

[0034] Figure 6 shows an example process, according
to an example. At S1 the process is started. At S2, a
determination is made as to whether a spin cycle of the
washing machine has been completed. If the answer is
no, then the process returns to S1. If on the other hand
the answer is yes, then the drum is rotated (if necessary)
so as to position the movable element in the drum oppo-
site or adjacent to the second magnet in the washing
machine. In some examples this involves rotating the
drum so that the movable element is at its highest point.
At S4, a determination is made as to whether an item or
items in the washing load are stuck to an inside surface
of the drum. This determination may be carried out, as
described above, by use of one or more sensors. If at S4
it is determined that the item an item is stuck to the drum,
then the movable element is actuated, as shown at S6.
If the determination at S4 is no, then the process may be
ended without the movable element needing to be actu-
ated. In some examples the process can then be repeat-
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ed. For example, S5 and/or S6 may loop back to S3.
[0035] Although the specific description has predomi-
nantly discussed a washing machine, it will be under-
stood that the invention can also be applied to drying
machines (i.e. a tumble dryer) or combined washing and
drying machines (washer-dryers). Washing machines,
drying machines or combined washing and drying ma-
chines as described herein may have one or more ad-
vantages. The use of magnets for effecting movement
of the one or more movable elements, and in particular
where one of the magnets is an electromagnet, enables
avariable force to be provided to the one or more movable
elements, dependent upon conditions such as fabric type
or weight of the washing load. Furthermore, the magnets
may have a longer lifetime and be less susceptible to
corrosion than a spring based arrangement.

[0036] 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).

[0037] Reference is made herein to data storage 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.
[0038] 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, or in
any other non-transitory form suitable for use in the im-
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 afloppy disk or hard disk; optical
memory devices in general; etc.

[0039] The examples described herein are to be un-
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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 comprising:

a main body portion;

a drum arranged for rotation within the main
body portion;

at least one movable element located on an in-
side surface of the drum, the at least one mov-
able element comprising a first magnet; and
wherein the atleast one movable elementis con-
figured and arranged for movement between a
non-extended position and an extended position
for separating one or more items of a washing
load from the inside surface of the drum, the
movement of the movable element being in re-
sponse to the first magnet of the movable ele-
ment being positioned within a magnetic field of
a second magnet, the second magnet being po-
sitioned in the machine adjacent to the drum.

2. Awashing and/or drying machine according to claim
1, wherein the at least one movable element com-
prises a magnetic material, the movable element be-
ing the first magnet.

3. Awashing and/or drying machine according to claim
1, wherein the at least one movable element com-
prises a non-magnetic material, the first magnet be-
ing operatively connected to the atleast one movable
element.

4. A washing and/or drying machine according to any
of claims 1 to 3, wherein the first magnet comprises
a permanent magnet and the second magnet com-
prises an electromagnet.

5. Awashing and/or drying machine according to claim
4, the machine comprising a controller communica-
tively connected to one or more sensors in the ma-
chine, the controller arranged to control a current
applied to the electromagnet.

6. Awashing and/or drying machine according to claim
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10.

1.

12.

13.

14.

5, the controller arranged to control a magnitude of
the current applied to the electromagnet, in response
to information of the washing load obtained from the
one or more sensors in the machine.

A washing and/or drying machine according to claim
6, the information received from the one or more sen-
sors comprising information of whether one or more
items of the washing load are stuck to the inside sur-
face of the drum.

A washing and/or drying machine according to claim
6 or claim 7, the information received from the one
or more sensors comprising a weight of the washing
load.

A washing and/or drying machine according to any
of claims 1 to 8, comprising a biasing element ar-
ranged to return the at least one movable element
to the non-extended position when the first magnet
is not subject to the magnetic field of the second
magnet.

A washing and/or drying machine according to claim
9, wherein the biasing element comprises a rubber
band.

A washing and/or drying machine according to any
of claims 1 to 10, wherein the second magnet is po-
sitioned adjacent to a highest point of the drum.

A washing and/or drying machine according to any
of claims 1 to 11, wherein the at least one movable
element comprises a paddle or lifter of the machine.

A washing and/or drying machine according to any
of claims 1 to 12, wherein the machine comprises a
combined washing and drying machine.

A washing and/or drying machine according to claim
13, the machine configured to actuate the movable
element in a time period between a spin cycle and
a drying cycle.
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