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(54) Washing machine

(57)  The invention relates to a washing machine (2)
comprising a tub (4) having a sump (6), a draining circuit
(8), wherein the sump (6) is fluidly connected to the drain-
ing circuit (8), and a filter element (16), which is remov-
ably positionable in the sump (6), wherein the filter ele-

ment (16) comprises at least one first magnetic element
(12) adapted to magnetically cooperate with at least one
second magnetic element (14) arranged at the sump (6),
such that the filter element (16) is positioned in its oper-
ating position in the sump (6).
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Description

[0001] The invention relates to a washing machine
(this expressionincluding also awashing machine having
dryer function) comprising a filter element.

[0002] GB 1,197,919 B discloses a washing machine,
wherein a filter element is provided below a tub of the
washing machine. The filter element is removable
through an opening in the drum of the washing machine,
which is closed by a plug.

[0003] DE 10 2006 043 516 B3 discloses a washing
machine comprising a fluff filter accessible through a front
of a housing of the washing machine. The washing ma-
chine further comprises a detection system for determin-
ing a correct position of the filter element, which compris-
es a magnetic sensor. The washing machine performs a
safety function if the filter is not correctly positioned.
[0004] US 7,020,986 B1 discloses a washing and dry-
ing machine which comprises a drawer-type lint trap de-
vice accessible from the front surface of the machine.
The machine comprises a detecting unit comprising a
magnetic sensor for detecting the position of the lint trap
device.

[0005] Itis anobject of the invention to provide a wash-
ing machine providing easy handling and use of a filter
element.

[0006] The invention is defined in claim 1. Particular
embodiments are set out in the dependent claims.
[0007] According to claim 1, a washing machine com-
prises atub having a sump and a draining circuit, wherein
the sump is fluidly connected to the draining circuit. A
filter element is provided, which is removably positiona-
ble in the sump. l.e. the filter element can be removed
from the sump by a user, e.g. for cleaning thereof, and
can be reinserted into the sump thereafter. As the filter
element is positioned in the sump, upstream the draining
circuit, foreign objects and fluff are filtered effectively out
of the water drained from the tub, i.e. foreign objects or
fluff do not enter the draining circuit of the washing ma-
chine. For correctly positioning the filter element within
the sump, i.e. to achieve the operating position of the
filter element, the filter element comprises at least one
first magnetic element which is adapted to magnetically
interact or cooperate with at least one second magnetic
element arranged at the sump. The interaction between
the magnetic elements provides a self-alignment and po-
sitioning of the filter element to and at the correct position
or operating position. That means even when a user plac-
es the filter in the sump in an incorrect or misaligned
position, the magnetic interaction, in particular attraction,
between the at least one first and the at least one second
magnetic element moves the filter element into the cor-
rect position, i.e. into its operating position. In particular
the operating position of the filter element is secured by
attraction force between the at least one first and the at
least one second magnetic element. The washing ma-
chine provides a convenient handling and positioning of
the filter element within the sump, in particular a user can
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be certain that the filter element positions itself in its cor-
rect position, e.g. such that fluff bypassing the filter or
filter drum collisions due to an incorrect position of the
filter element are avoided. Furthermore, due to the pres-
ence of the first and/or the second magnetic element,
metallic foreign objects, e.g. coins, are trapped securely
in the filter element.

[0008] Preferably the at least one second magnetic el-
ement is arranged on an inner surface of the sump, or
on an outer surface of the sump, and can additionally or
alternatively be embedded, totally or partially, in the
sump.

[0009] Preferably, but not necessarily, the magnetic
element is attached subsequent to fabrication of the
sump to an inner or outer surface of the sump, such that
a replacement of the magnetic element can be easily
achieved. Another example would be to embed, totally
or partially, the magnetic element within the sump, e.g.
during molding the sump. Preferably the magnetic ele-
ment is at least partially encapsulated and thereby pro-
tected by the material of the sump.

[0010] In an advantageous embodiment the magnetic
element is attached subsequent to fabrication of the filter
element to an inner or outer surface of the filter element,
such that a replacement of the magnetic element can be
easily achieved. In a further embodiment the magnetic
element is embedded, totally or partially, within the filter
element, e.g. during molding thefilter element. Preferably
the magnetic element is at least partially encapsulated
and thereby protected by the material of thefilter element.
[0011] According to a preferred embodiment the tub
and the sump are integrally formed. Thereby no addition-
al attaching or assembling step for mounting the sump
atthe tub is required, whereby the assembly of the wash-
ing machine is facilitated and the assembly time reduced.
[0012] Preferably a chamber for at least a portion of a
draining pump of the washing machine is integrally
formed with the tub and the sump, such that less assem-
bly steps and assembly time are required during assem-
bly of the washing machine.

[0013] According to a preferred embodiment the at
least one second magnetic element is integrated in, as-
sociated to and additionally, or alternatively, connected
to a sensor element or a magnetic circuit comprising a
sensor element for determining a position or the position-
ing in the correct position of the filter element. l.e. the
sensor element or magnetic circuit provides the addition-
al function of verifying the filter element being in its op-
erating position. In particular a sensor elementis adapted
to sense whether the first or second magnetic element
is in its correct position, e.g. whether the magnetic ele-
ments face or contact each other, and to determine there-
by whether the filter element is in its correct position.
[0014] Preferably the sensor element is connected to
a logic unit of the washing machine for receiving a sensor
signal. Preferably the logic unit enables an operation of
the washing machine only if the filter element is correctly
positioned in the sump as indicated by the sensor signal
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(preferably enables a washing operation). E.g. a washing
operation is preferably prevented when the filter is not in
its operating position.

[0015] According to a preferred embodiment the sen-
sor element or the magnetic circuit comprising a sensor
element comprises a reed sensor or a hall sensor to de-
tect the operating position of the filter element. Reed sen-
sors and hall sensors are robust and not sensitive to en-
vironmental influences like water and heat. Thus a robust
sensor element for conditions in a washing machine is
provided.

[0016] Preferably the sensor element or the magnetic
circuit comprising the sensor element is connected to a
visual interface, e.g. of the washing machine console,
and additionally or alternatively to a speaker. The sensor
elementis connected, e.g. wireless or by wire, to the logic
unit of the washing machine or is directly connected to
an interface control having e.g. an audio source and/or
indicator, such that an incorrect position of the filter ele-
ment can be communicated/indicated to a user. E.g. in
case the filter element is not within the sump the user is
informed thereof and can take the appropriate steps, i.e.
insert the filter element into the sump.

[0017] According to a preferred embodiment the at
least one first magnetic element and additionally or al-
ternatively the at least one second magnetic element is
a magnet, in particular a permanent magnet or an elec-
tromagnet. l.e. such a magnet can be associated to the
filter element or to the sump. For example the second
magnetic element can be an electromagnet which is only
operated during inserting the filter element or which in-
creases its magnetic force during inserting the filter ele-
ment, i.e. the magnetic field force can be adapted to the
present requirement. Alternatively the first or the second
magnetic element is a permanent magnet, which pro-
vides a low-maintenance possibility for achieving self-
alignment and positioning, i.e. securing, of the filter ele-
ment.

[0018] Preferably the at least one first magnetic ele-
ment or the at least one second magnetic element com-
prises ferromagnetic material, e.g. iron, AINiCo, NdFeB,
or ferrimagnetic material, like ferrite, adapted to cooper-
ate with the above described corresponding magnet of
the second or first magnetic element in that an attractive
force is exerted between the at least one first and the at
least one second magnetic element.

[0019] According to a preferred embodiment the filter
element and additionally or alternatively the sump com-
prises alocking or snap fitting element for fixing or locking
the filter element in place within the sump. l.e. after the
above described self-alignment and positioning of the
filter element within the sump, the filter element is
snapped or locked securely in the sump. This is particu-
larly advantageous as the user does not have to check
or verify himself whether the filter element s in the correct
position to lock the filter element with the snap fitting el-
ement, but this position is provided by the self-alignment
of the filter element, provided by the first and second
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magnetic elements. Inanother embodiment the attractive
force between the first and second element(s) is strong
enough that a self-locking is provided by the magnetic
attraction, such that no additional locking or snap fitting
element is required.

[0020] Preferably the at least one first magnetic ele-
ment contacts the at least one second magnetic element
in the operating position of the filter element, such that a
maximum interaction, i.e. attraction, between the mag-
netic elements is provided.

[0021] According to a further embodiment the filter el-
ement comprises at least two magnetic elements adapt-
ed to cooperate with at least two magnetic elements ar-
ranged at the sump. Thereby the self-alignment of the
filter element within the sump is further improved due to
additional attraction force between the additional mag-
netic elements and the additional attraction points or lo-
cations.

[0022] Preferably the at least two magnetic elements
of the filter element and additionally or alternatively the
at least two magnetic elements arranged at the sump
have opposite polarity. For example the at least two mag-
netic elements of the filter element have opposite polar-
ities, i.e. the side of the magnetic elements facing the
sump comprise opposite polarities. The magnetic ele-
ments of the sump also comprise the corresponding op-
posite polarities to each other, but opposite to the polarity
to the magnetic elements of the filter element. Thus an
attraction force is exerted between the at least two mag-
netic elements of the filter element and of the sump which
is atits maximum when the filter elementis in its operating
position. Thereby it is prevented that the filter element is
positioned back to front as in such a position the like
polarities or poles of the magnetic elements of the filter
element and the sump would cause them to repel. l.e. a
user would recognize the incorrect position of the filter
element, because the filter element would not be attract-
ed to the sump.

[0023] The above described washing machine can be
a front-loading type or a top-loading type washing ma-
chine. Further, the washing machine can also be a wash-
ing machine having a dryer function.

[0024] Reference is made in detail to preferred em-
bodiments of the invention, examples of which are illus-
trated in the accompanying figures, which show:

Fig. 1 a schematic cross-sectional side view of a
washing machine comprising a filter element,

Fig. 2 a detail of a perspective front view of a sump
and a removed filter of a washing machine ac-
cording to a first embodiment,

Fig. 3  adetail of a cross-sectional front view of Fig. 2,

Fig. 4  adetail of a perspective front view of the sump

of Fig. 2 with inserted filter,



5 EP 2 426 247 A1 6

Fig. 5 adetail of a cross-sectional front view of Fig. 4,
and

Fig. 6  adetail of a cross-sectional front view of a sump
with inserted filter according to a second em-
bodiment.

[0025] Fig. 1 depicts a schematic cross-sectional side

view of a washing machine 2 comprising a filter 16. A tub
4 of the washing machine 2 comprises a sump 6 which
holds a filter 16, preferably a basket filter. The water in-
take from tap, and the draining outlet of the washing ma-
chine 2, are shown by arrows, i.e. water flows from an
inlet through a detergent drawer 32 into the tub 4 and is
pumped by a pump in the draining circuit 8 from the tub
4, through the filter 16 in the sump 6, to the outside of
the machine. The drum 10 of the washing machine 2
advantageously comprises a conventional lifter 20 and
a lifter 18 that can be opened or removed. The filter 16
is accessible for a user, preferably through aloading door
34 of the machine 2 (or in the case of a top loading ma-
chine through a suitable porthole present on the lateral
surface of the washing drum), by opening a lid of the
removable or openable lifter 18, which covers a corre-
sponding opening of the drum 10 of the washing machine.
Thereby a user can remove the filter 16 for cleaning or
replacement through the opened lifter 18 and the corre-
sponding opening of the drum 10 after opening the lifter
18. In a further embodiment, not illustrated, the above
described lifter 18 which can be opened isn’t provided,
and the opening of the drum 10 which allows the access
to the filter 16 is in this case closed by a specific lid, not
illustrated, associated to the drum 10 in such a way that
it can be moved or removed by a user in order to remov-
ing/repositioning the filter 16. A first magnetic element
12, for example a magnet is preferably arranged at the
filter 16 and it is adapted to magnetically interact or co-
operate with (in the case of a magnet it is adapted to
attract) a second magnetic element 14, for example a
ferromagnetic element, arranged at the sump 6 assisting
in self-aligning the filter 16 into its operation position when
(re)inserting the filter 16 into the sump 6. Additionally,
due to the presence of the first and/or the second mag-
netic element, metallic (i.e. made at least partially of a
metal which may be attracted by a magnet) foreign ob-
jects, e.g. coins, are trapped securely in the filter 16; for
example, if the first magnetic element 12 is a magnet,
the latter provides that metallic foreign objects are se-
curely held within the filter 16.

[0026] Fig. 2 shows a detail of a perspective front view
of the sump 6 and the removed filter 16 of the washing
machine 2 according to a first embodiment. The tub 4 is
preferably integrally formed with the sump 6, which com-
prises a cavity to receive the filter 16 therein. The first
magnetic element 12 (e.g. a magnet) is attached to a
bottom part of the filter 16, such that after inserting of the
filter 16 the first magnetic element 12 contacts the second
magnetic element 14 (e.g. a ferromagnetic element),
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which is attached to a bottom 28 of the sump 6. Further,
a passage opening from the sump 6 to the draining circuit
8 is depicted. The filter 16 further comprises snap fits 22,
22, preferably placed on opposing sides thereof, to se-
curely hold the filter 16 in place within the sump 6 after
inserting the filter 16.

[0027] It is underlined that, while in the embodiments
illustrated in the enclosed figures the first magnetic ele-
ment 12 is associated to a bottom part of the filter 16,
and the second magnetic element 14 is associated to a
bottom 28 of the sump 6, the first magnetic element 12
may be associated substantially to any part of the filter
16 (for example to a lateral wall of the latter), and the
second magnetic element may be associated substan-
tially to any part of the sump 6 (for example to a lateral
wall of the latter, in a position in which when the filter 16
is correctly inserted in the sump 6 the first and second
magnetic elements face one another), provided that the
reciprocal positioning of the first and second magnetic
elements is such that the interaction between these mag-
netic elements provides a self-alignment and positioning
of the filter 16 to and at the correct position or operating
position.

[0028] Fig. 3 shows a detail of a cross-sectional front
view of Fig. 2. It can be seen that the snap fits 22, 22’ of
the filter 16 are adapted to snap into correspondingly
formed shoulders 30, 30’ of the sump 6 arranged at the
upper border of the sump cavity. Further, the bottom 28
of the sump 6 preferably comprises an inserting portion
such that the second magnetic element 14 can be easily
inserted in or attached to the sump 6 at the time of as-
sembling the washing machine. Alternatively the second
magnetic element 14 can be embedded into the sump 6.
For example during fabrication of the sump 6 by placing
the second magnetic element 14 in a cast for molding
the sump 6, such that the second magnetic element 14
is at least partially or completely embedded or enclosed
in the material of the sump 6. Alternatively the second
magnetic element 14 can be attached to the sump 6 by
fixing means like, for example, screws or by an adhesive.
[0029] Fig. 4 depicts a detail of a perspective front view
of the sump of Fig. 2 with inserted filter 16, i.e. the filter
16 is in its operating position. For convenient handling of
the filter 16, the filter 16 is preferably provided with a grip
24.

[0030] Fig. 5 shows a detail of a cross-sectional front
view of Fig. 4. The first magnetic element 12 of the filter
16 directly contacts the second magnetic element 14 of
the sump 6. Thereby a maximum interaction between the
first magnetic element 12 and the second magnetic ele-
ment 14 is achieved, such that the filter 16 is self-guided
into the correct position even when initially the filter 16
is placed by a user in the sump 6 in an incorrect position.
As the filter 16 is positioned in the sump 6, i.e. upstream
the draining circuit 8, fluff and foreign objects cannot enter
the draining circuit 8. Thus the draining circuit 8 is effi-
ciently protected from foreign objects, e.g. the service
life of a draining pump within the draining circuit 8 is in-
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creased. After the filter 16 is moved in its correct operat-
ing position due to the magnetic force between first mag-
netic element 12 and second magnetic element 14, the
snap fits 22, 22’ are snapped in place or locked below
the shoulder 30, 30’ of the sump 6. In other words the
first magnetic element 12 and the second magnetic ele-
ment 14, i.e. the attractive force therebetween, are pref-
erably adapted to snap the snap fits 22, 22’ into their
place below the shoulders 30, 30’. Alternatively the snap
fits 22, 22’ are pushed by a user below the border 30,
30'. E.g. the filter 16 is self-aligned due to the attracting
force between the first magnetic element 12 and second
magnetic element 14 into an initial position within the
sump 6 from where a user pushes the filter downwards
into the sump 6, such that the snap fits 22, 22’ are pushed
below the shoulder 30, 30’ and the filter 16 thereby se-
curely locked. l.e. in this case the filter 16 is not self-
aligned into its operating position, but into an initial posi-
tion from where a user can push the filter 16 into its op-
erating position within the sump 6.

[0031] In another embodiment not shown, locking of
the filter 16 in its operation position in the sump 6 is ex-
clusively provided by the magnetic attraction between
the one or more first magnetic elements and one or more
second magnetic elements.

[0032] Fig. 6 shows a detail of a cross-sectional front
view of a sump 6’ with inserted filter 16 according to a
second embodiment. Like elements of the first and sec-
ond embodiment are designated with the same reference
numerals. The second magnetic element (for example a
ferromagnetic or ferrimagnetic element, not shown) of
the sump 6’ of the second embodiment is embedded in
a sensor 26 for detecting the operation position of the
filter 16 in the sump 6’. The sensor 26 is attached to the
sump 6’ from the outside to provide enough space for
the sensor 26. A sensor line is connecting the sensor to
a logic unit (not shown) of the washing machine 2 for
providing the sensor signal to the logic unit. The sensor
26, e.g. a reed sensor or switch, is actuated when the
first magnetic element 12 is in contact with or is close to
the sensor 26. In other words, the sensor 26 is actuated
when the filter 16 is in its operating position. E.g. the
actuated sensor 26 closes a circuit thereby generating a
signal which is transmitted via the sensor line to the logic
unit of the washing machine, whereby the user is in-
formed, e.g. via a display, that the filter 16 is in its oper-
ating position. Alternatively the activated sensor 26
opens a circuit. Preferably, the logic unit is adapted to
prevent an operation of the washing machine 2 when the
filter 16 is not within the sump 6’ (or not correctly posi-
tioned). In other words the washing machine 2 is provided
with a sensing and feedback system for detecting the
filter 16 being in its operation position.

Reference Numeral List:

[0033]

10

15

20

25

30

35

40

45

50

55

2 washing machine

4 tub

6,6 sump

8 draining circuit

10 drum

12 first magnetic element

14 second magnetic element

16 basket filter

18 openable lifter

20 fixed lifter

22,22  snap fit

24 grip

26 sensor

28 bottom of sump

30, 30" shoulder of sump

32 detergent drawer

34 loading door

Claims

1. A washing machine (2) comprising
a tub (4) having a sump (6, 6’),
adraining circuit (8), wherein the sump (6, 6°) is fluidly
connected to the draining circuit (8), and
afilter element (16), which is removably positionable
in the sump (6, 6’),
characterized in that the filter element (16) com-
prises at least one first magnetic element (12) adapt-
ed to magnetically cooperate with at least one sec-
ond magnetic element (14) arranged at the sump (6,
6’), such that the filter element (16) is positioned in
its operating position in the sump.

2. Washing machine according to claim 1, wherein the
at least one second magnetic element (14) is ar-
ranged on an inner surface of the sump (6, 6’), oron
an outer surface of the sump (6, 6’) and/or embedded
in the sump (6, 6).

3. Washing machine according to claim 1 or 2, wherein

the tub (4) and the sump (6, 6') are integrally formed.
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Washing machine according to claim 1, 2 or 3,
wherein the at least one second magnetic element
(14) is integrated in and/or associated to and/or con-
nected to a sensor element (26) for detecting the
filter element (16) being in its operating position.

Washing machine according to claim 4, wherein the
sensor element (26) is connected to a logic unit,
wherein the logic unit is adapted to enable an oper-
ation of the washing machine (2) only if the sensor
element provides a signal indicating that the filter
element (16) is correctly positioned in the sump (6,
6’).

Washing machine according to claim 4 or 5, wherein
the sensor element (26) comprises a reed sensor or
a hall sensor.

Washing machine according to claim 4, 5 or 6,
wherein the sensor element (26) is operatively con-
nected to a visual interface and/or a speaker for com-
municating to a user the filter element (16) being in
a correct position or not.

Washing machine according to any of the previous
claims, wherein the at least one first magnetic ele-
ment (12) and/or the at least one second magnetic
element (14) is a magnet, in particular a permanent
magnet or an electromagnet.

Washing machine according to any of the previous
claims, wherein the at least one first magnetic ele-
ment (12) and/or the at least one second magnetic
element (14) comprises ferromagnetic or ferrimag-
netic material.

Washing machine according to any of the previous
claims, wherein the filter element (16) and/or the
sump (6, 6’) comprises at least one locking or snap
fitting element (22, 22’) for fixing the filter element
(16) within the sump (6, 6’).

Washing machine according to any of the previous
claims, wherein in the operating position of the filter
element the at least one first magnetic element con-
tacts the at least one second magnetic element.

Washing machine according to any of the previous
claims, wherein the filter element (16) comprises at
least two magnetic elements adapted to cooperate
with at least two magnetic elements arranged at the
sump (6, 6°).

Washing machine according to claim 12, wherein
the at least two magnetic elements of the filter ele-
ment (16) and/or the at least two magnetic elements
arranged at the sump (6, 6’) comprise opposite po-
larity.
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14.

15.

Washing machine according to any of the previous
claims, wherein the filter element (16) is a basket
filter element.

Washing machine according to any of the previous
claims, wherein a drum (10) of the washing machine
(2) comprises an openable or removable lifter (18)
through which the filter element (16) is removable
from the sump (6, 6").
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