
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
2 

40
5 

05
0

A
1

��&��
���������
(11) EP 2 405 050 A1

(12) EUROPEAN PATENT APPLICATION

(43) Date of publication: 
11.01.2012 Bulletin 2012/02

(21) Application number: 10168811.7

(22) Date of filing: 08.07.2010

(51) Int Cl.:
D06F 37/26 (2006.01) D06F 39/10 (2006.01)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO SE SI SK SM TR
Designated Extension States: 
BA ME RS

(71) Applicant: Electrolux Home Products Corporation 
N.V.
1130 Brussels (BE)

(72) Inventors:  
• Olivaro, Paolo

33080 Porcia (PN) (IT)
• Clara, Marco

33080 Porcia (PN) (IT)
• Vitalini, Emanuele

33080 Porcia (PN) (IT)

(74) Representative: Nardoni, Andrea et al
Electrolux Italia S.p.A. 
Corso Lino Zanussi, 30
33080 Porcia (PN) (IT)

(54) Washing machine

(57) The invention relates to a washing machine (1)
comprising a tub (2) comprising at least two shells (4, 6)
connected to one another, wherein the bottom of the tub
(2) comprises a sump (14), a draining circuit (16) con-
nected to the sump (14), wherein a first shell (4) of the
tub comprises the sump (14) and a second shell (6) of
the tub comprises at least a portion of the draining circuit
(16), and a filter element (8) for retaining foreign bodies
in the sump (14), wherein the filter element (8) is placed
between the sump (14) and the draining circuit (16) and
wherein the filter element (8) is fixed in its position by the
connection of the first shell (4) and the second shell (6).
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Description

[0001] The present invention relates to a washing ma-
chine comprising a filter element.
[0002] EP 0 534 381 B1 discloses a discharge device
for washing machines, wherein a filter is formed in one
piece at the bottom of a tub of the washing machine.
[0003] EP 0 110 482 A1 discloses a washing machine.
A tub of the washing machine comprises at its bottom a
cavity which communicates with a compartment, which
in turn communicates with a conduit connected to a drain-
ing pump. The cavity communicates with the compart-
ment via an orifice in form of a slit, whereby it is prevented
that solid bodies enter a draining circuit.
[0004] GB 1,197,919 B discloses a washing machine,
wherein a glass filter element is placed in a sump at the
bottom of a tub of the washing machine.
[0005] Each of EP 1 849 910 B1, EP 1 849 904 A1,
EP 1 849 910 A1 discloses a top-loading washing ma-
chine, wherein a sump is located at a bottom of a tub of
the washing machine. A basket containing a filter is
placed in the sump.
[0006] It is an object of the present invention to provide
a washing machine comprising a filter element which is
simple and robust in use.
[0007] The invention is defined in claim 1. Particular
embodiments are set out in the dependent claims.
[0008] According to claim 1, a washing machine com-
prises a tub, which in turn comprises (e.g. is composed
of) at least two shells which are connected to one another.
In particular the shells are connected such that the con-
nection is watertight. The bottom of the tub comprises a
sump for collecting foreign objects like coins etc. con-
tained in the drain water during/after a washing operation
of the machine. Preferably the sump is formed by a well
or trough extending downward at the bottom of the tub
(and forming part thereof) and is designed to hold and
collect washing water. The washing machine further
comprises a draining circuit which is connected to the
sump, wherein a first shell of the tub comprises the sump
and a second shell of the tub comprises at least a portion
of the draining circuit. Further, the washing machine com-
prises a filter element for retaining (with holding) foreign
bodies in the sump, i.e. the filter element is placed be-
tween the sump and the draining circuit. Thereby the filter
element prevents that foreign objects reach the draining
circuit, in particular a draining pump thereof, when water
is drained from the washing machine, i.e. the tub. The
filter element is fixed in its position by the connection of
the first shell and the second shell. In other words, the
filter element itself hasn’t to be separately fixed to the
tub. With a single assembling step the connection be-
tween the two shells is provided as well as the filter ele-
ment is mounted on or fastened of or in the tub. As no
additional fastening step for the filter element is needed,
the steps during assembly of the tub i.e. the washing
machine are reduced and therefore assembling simpli-
fied and the assembling time reduced.

[0009] Preferably the filter is designed such that small-
er particles like fluff may pass the filter while foreign ob-
jects (bigger particles) are retained from passing the filter.
According to a preferred embodiment the filter element
forms at least a portion of the sump, e.g. a side wall and/or
bottom wall of the sump or only a part thereof. I.e. no
pipe or tube which might be obstructed or clogged by
foreign objects is arranged between sump and filter ele-
ment. Drain water is directly filtered from the sump, i.e.
foreign objects are held back within the sump.
[0010] Preferably the filter element comprises a filter
wall which forms at least a portion of a lateral or side
surface of the sump. Thereby the filter element can be
formed as a simple and robust wall, which is easy to form
and to assemble with the tub.
[0011] Advantageously a lower portion of the filter el-
ement, in particular of the filter wall, is closed, i.e. com-
prises no openings. A lower portion means in the prox-
imity of the bottom or lower side of the sump. For example
the height of the closed lower portion of the filter element
is one fifth, one quarter or one third of the height of the
filter element from the bottom of the sump. Thereby it is
prevented that foreign objects that are retained in the
sump and having a mean density above the one of water,
in particular at the bottom of the sump, obstruct or clog
the filter element or filter wall.
[0012] Preferably the filter element comprises at least
one opening or aperture which comprises smooth bor-
ders, advantageously openings/apertures that have
smooth border surfaces in direction of the water flow.
Smooth or smoothed borders, in particular smooth edges
or rims, improve the water flow and it is avoided that fluff
gets caught in the at least one opening.
[0013] According to a preferred embodiment the at
least one opening comprises a shape selected from cir-
cular, substantially circular, oval, square or rectangular
having rounded inside or flow passage corners. As the
at least one opening of the filter element comprises no
corners or at least rounded corners, fluff is not caught in
or by the at least one opening.
[0014] Preferably the filter element comprises at least
in one plane an arched or bent cross-section and/or is
concave seen from the side of the sump. Advantageously
the filter element may have a semicircular or substantially
semicircular cross-section. The filter element, in partic-
ular the filter wall, comprises for example a partial-cylin-
drical shape or concave shape. The filter element is pref-
erably arched in direction of the water flow, i.e. down-
stream in direction from the sump to the draining circuit.
Due to this feature a foreign object, like e.g. a coin, which
abuts against the filter element or the filter wall, cannot
completely obstruct an opening of the filter element, as
the planar coin cannot seal the arched surface of the filter
element.
[0015] In a preferred embodiment a surface of the filter
element comprises at least one recessed or notched por-
tion which extends across the at least one opening of the
filter element. Preferably the recessed or notched portion
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is facing the sump side. A recess or notch extending
across an opening provides that in case a foreign object
like a coin lies atop an opening, water can still flow past
the foreign object via the channel formed by the recessed
part of the filter element.
[0016] Preferably a surface between at least two open-
ings of the filter element comprises at least one recessed
or notched portion. A recessed portion e.g. a rounded or
concave shape, between at least two openings connects
the openings in form of a channel and provides that water
is still able to flow through the filter element, i.e. openings,
when a foreign object lies atop an opening.
[0017] According to a preferred embodiment the filter
element comprises a structured surface, in particular a
plurality of recessed areas and additionally or alterna-
tively elevated areas. For example a corrugated surface
which provides a plurality of channels via which water
can still pass the filter element when a foreign object
blocks one or more of the openings.
[0018] Preferably the filter element is not removable
from the tub, i.e. a user does not have to remove the filter
element for cleaning. This is possible due to the particular
design of the filter element as described above, which
provides a filter element with which a clogging of the filter
is avoided, i.e. a cleaning of the filter element, in particular
of its openings, is not necessary.
[0019] In a preferred embodiment the sump can be
cleaned or emptied by a user from foreign objects. The
sump is reachable via an aperture in a rotatable drum of
the washing machine, which is closed during operation
of the washing machine by an openable drum lifter. I.e.
the access to the sump is integrated in a lifter for lifting
or agitating the laundry in the washing machine. Prefer-
ably a lifter cover element can be opened or removed for
providing the access from the drum interior to the sump.
Alternatively and for low-priced washing machines the
sump is not accessible.
[0020] Preferably a chamber of a draining pump of the
washing machine is obtained in a single piece construc-
tion with one of the shells of the tub. I.e. the chamber
does not have to be separately attached to the tub or
washing machine, i.e. the assembling steps are reduced,
whereby in turn the assembling time is reduced and as-
sembling is simplified.
[0021] In a preferred embodiment the filter is made of
a polymer, e.g. polypropylene, polyamide or polystyrol,
and is formed by injection or compression moulding.
Thereby a low-priced and robust filter element is provid-
ed. In particular by moulding the design of the filter ele-
ment can be easily adapted to be kept in position by the
tub shells, i.e. the form or shape of the filter element is
adapted to engage with the correspondingly formed por-
tions of the tub shells, such that the filter element is fixed
by the tub shells and no separate fixing elements for the
filter element are necessary.
[0022] Preferably, but not necessarily, a seal is provid-
ed between the at least two shells to provide a watertight
connection between them. The seal can be formed by a

sealant or sealing compound as well as a gasket.
[0023] According to a preferred embodiment a recir-
culation circuit is provided downstream the filter element.
I.e. the filtered water can be used again in the washing
cycle of the washing machine, such that the amount of
fresh water required during a washing cycle is reduced.
[0024] Preferably, but not necessarily, a dimension of
a cross-section of the at least one opening is in the range
between 4 to 12 mm, more preferably between 6 and 10
mm.
[0025] The above described embodiments of the
washing machine can be implemented in a front-loading
washing machine as well as a top-loading washing ma-
chine.
[0026] Reference is made in detail to a preferred em-
bodiment of the invention, an example of which is illus-
trated in the accompanying figures, which show:

Fig. 1 a cross-sectional side view of a washing ma-
chine according to an embodiment of the invention,

Fig. 2 an exploded view of a tub and filter of the
washing machine of Fig. 1,

Fig. 3 a partial cross-sectional perspective view of
a detail of the washing machine of Fig. 1, and

Fig. 4 a cross-sectional side view of a detail of the
washing machine of Fig. 1.

[0027] Fig. 1 shows a cross-sectional side view of a
washing machine 1 according to an embodiment of the
invention. The washing machine 1 is a front loader having
a door 26 and a drum 24 with a preferably horizontal
rotation axis. Alternatively a top-loading washing ma-
chine having a drum with horizontal axis can be provided.
A first shell 4 of the tub 2 comprises a sump 14, wherein
a lateral or side wall of the sump 14 is provided by a filter
element or filter 8. The filter element or filter 8 separates
the volume of the tub 2 from the draining circuit 16 of the
washing machine 1, such that no bigger foreign parts
reach the draining circuit 16, in particular the draining
pump. During operation of the washing machine foreign
parts like coins, screws etc. which may be contained in
the laundry and which may be dragged by the washing
water from the drum 24 into the tub 2, are collected in
the sump 14, in particular when water is drained from the
tub 2. After a washing operation, the foreign objects can
be removed from the sump 14 by opening an openable
lifter 22 which is mounted on the drum 24 of the washing
machine 1. Alternatively, for example for low-priced
washing machines, the sump 14 may be not accessible.
[0028] Fig. 2 shows an exploded view of the tub 2 and
filter 8 of Fig. 1. The filter 8 is held in its position by the
connection of the two shells 4, 6 of the tub 2.
[0029] Preferably, but not necessarily, a seal, not illus-
trated, is provided between the abutting surfaces of the
shells 4, 6 to provide a watertight connection between
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them. Advantageously, but not necessarily, the shells 4
and 6 may be connected one another by welding; in this
case the seal is preferably not provided.
[0030] Preferably the border of the filter 8 is substan-
tially counter-shaped to the border of the inlet of the drain-
ing circuit 16 present in the second shell 6, so that the
filter 8 totally obstructs the draining circuit 16, allowing
the passage of water, but preventing the passage of for-
eign bodies (like coins, screws, buttons, etc.) from the
sump 14 to the draining circuit 16.
[0031] Advantageously, the border of the filter 8 is
clamped between the first and second shells 4, 6, so that
the filter 8 is held in its position when the first and second
shells 4 and 6 are fastened one another.
[0032] Preferably, but not necessarily, in the border of
the first and/or of the second shell a seat is provided, not
illustrated, adapted for lodging the border of the filter 8,
so as to facilitate the positioning of the filter 8 between
the first and second shells 4, 6, in particular before the
fastening of the latter.
[0033] The filter 8 comprises a plurality of holes 18 to
allow water to flow past the filter 8, in particular during
the draining of the water from the tub 2.
[0034] Advantageously the filter 8 comprises a partial
semi-cylindrical shape, which is arched in direction of the
draining circuit 16, i.e. in water flow direction. Thereby
an obstruction or blocking of the holes 18 by flat and
plane foreign objects is avoided, as due to the curved or
bent surface of the filter 8 inflexible or hard foreign objects
like coins cannot lie tightly against a hole 18, i.e. against
the arched surface of the filter 8. That means there is
always a passage for water through the holes 18 main-
tained.
[0035] Fig. 3 shows a partial cross-sectional perspec-
tive view of a detail of the washing machine of Fig. 1. An
inner surface 10 of the filter 8 comprises recessed por-
tions 20a, 20b which extend across the holes 18 of the
filter 8. Thereby an additional channel or passage is pro-
vided for water, when e.g. a coin abuts against one or
several of the holes 18.
[0036] Fig. 4 shows a cross-sectional side view of a
detail of the washing machine 1 of Fig. 1. The sump 14
is integrally formed with the first shell 4 of the tub 2 and
the draining circuit 16 or at least a part thereof is integrally
formed with the second shell 6 of the tub 2. The filter 8
forms one side wall of the sump 14, wherein the inner
surface 10 of the filter 8 faces the sump 14 and an outer
surface 12 of the filter 8 faces the draining circuit 16.
[0037] A lower portion of the filter 8 preferably does
not comprise holes 18 (Fig. 1). In other words, only an
upper part of the filter 8 comprises holes 18 to let pass
the water containing small dimensioned foreign objects
like fluff from the sump 14 to the draining circuit 16. The
lower portion of the filter 8 is closed to provide a barrier
and to trap and collect bigger objects like coins or screws
etc.
[0038] Further, the holes 18 preferably comprise
smooth borders or rounded inner edges, such that the

water flow through the holes 18 is improved and the de-
posit of fluff in the holes 18 is avoided. A cleaning of the
filter, in particular of the holes 18, is not necessary as the
specific shape of the holes 18 provides that no foreign
objects like fluff clogs the filter 8, i.e. a self-cleaning filter
8 is preferably provided.

Claims

1. Washing machine (1) comprising:

- a tub (2) comprising at least two shells (4, 6)
connected to one another, wherein the bottom
of the tub (2) comprises a sump (14),
- a draining circuit (16) connected to the sump
(14), wherein a first shell (4) of the tub comprises
the sump (14) and a second shell (6) of the tub
comprises at least a portion of the draining circuit
(16), and
- a filter element (8) for retaining foreign bodies
in the sump (14), wherein the filter element (8)
is placed between the sump (14) and the drain-
ing circuit (16),
characterized in that
the filter element (8) is fixed in its position by the
connection of the first shell (4) and the second
shell (6).

2. Washing machine according to claim 1, wherein the
filter element (8) forms at least a portion of the sump
(14).

3. Washing machine according to claim 1 or 2, wherein
the filter element (8) comprises a filter wall forming
at least a portion of a lateral surface of the sump (14).

4. Washing machine according to claim 1, 2 or 3,
wherein a lower portion of the filter element (8), in
particular of the filter wall, is closed.

5. Washing machine according to any of the previous
claims, wherein the filter element (8) comprises at
least one opening (18), wherein the at least one
opening (18) comprises smooth borders.

6. Washing machine according to any of the previous
claims, wherein the at least one opening (18) com-
prises a shape selected from circular, substantially
circular, oval, square or rectangular having rounded
inside corners.

7. Washing machine according to any of the previous
claims, wherein the filter element (8) comprises at
least in one cross-section plane an arched or bent
cross-section and/or is concave seen from the sump
side
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8. Washing machine according to claim 7, wherein the
filter element (8) comprises at least in one cross-
section plane a semicircular or substantially semicir-
cular cross-section.

9. Washing machine according to any of the previous
claims, wherein a surface of the filter element (8)
comprises at least one recessed or notched portion
(20a, 20b) extending across the at least one opening
(18) of the filter element (8).

10. Washing machine according to any of the previous
claims, wherein a surface between at least two open-
ings (18) of the filter element (8) comprises at least
one recessed or notched portion (20a, 20b).

11. Washing machine according to any of the previous
claims, wherein the filter element (8) comprises a
structured surface, in particular a plurality of re-
cessed portions and/or elevated portions.

12. Washing machine according to any of the previous
claims, wherein the border of said filter element (8)
is substantially counter-shaped to the border of the
inlet of the draining circuit (16) present in said second
shell (6).

13. Washing machine according to any of the previous
claims, wherein the border of said filter element (8)
is clamped between said first and second shells (4,
6).

14. Washing machine according to any of the previous
claims, wherein in the border of said first and/or sec-
ond shell a seat is provided, adapted for lodging the
border of said filter element (8).

15. Washing machine according to any of the previous
claims, wherein the filter element (8) is not remova-
ble from the tub (2).
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