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Description

Field of the invention

[0001] The invention relates to a household appliance
and to a method for manufacturing such a household
appliances.

Background Art

[0002] Nowadays the use of household appliances is
widespread. Household appliance are, for example, re-
frigerators, cooling appliances, as well as laundry treat-
ment machines, both "simple" laundry washing machines
(i.e. laundry washing machines which can only wash and
rinse laundry) and laundry washing-drying machines (i.e.
laundry washing machines which can also dry laundry),
or drying machines (i.e. drying machines which can dry
laundry).

[0003] Washing machines in households, also called
domestic washing machines, are well-known and usually
are used for washing laundry. Washing machines usually
comprise washing tubs in which a rotatable drum is
housed for receiving goods to be washed, usually laun-
dry. Washing liquid is introduced into the washing tub,
which washing liquid consists only of water or mainly of
water and detergents or washing or cleaning agents add-
ed to or dissolved in the water for improving the washing
quality.

[0004] In the present description the term "laundry
treatment appliance" will refer to simple laundry washing
machines, laundry washing-drying machines or drying
machines. Laundry treatment appliances such as wash-
ing or washing drying machines generally comprise an
external casing provided with a washing tub which con-
tains a rotatable perforated drum where the laundry is
placed. A loading/unloading door ensures access to the
drum. Laundry treatment appliances typically comprise
a water supply unit and a products supply unit, preferably
a drawer, for the introduction of water and washing/rins-
ing products (i.e. detergent, softener, rinse conditioner,
etc.) into the tub. Known laundry treatment appliances
are also provided with water draining devices that may
operate during different phases of the washing program
to drain the dirty water.

[0005] According to the known art, a complete laundry
treating program typically includes different phases dur-
ing which the laundry to be washed is subjected to ade-
quate treatments. A treating cycle usually comprises a
main washing phase during which the laundry is treated
by means of water and a detergent. The water is typically
heated to a predetermined temperature based on the
washing program selected by the user. It is also possible
that hot water is introduced into the tub from the hot water
mains. During the main washing phase the drum is ro-
tated, so as to apply also a mechanical cleaning action
on the laundry. At the end of the main washing phase
the drum is typically rotated at high rotational speed, so
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in such a way that dirty washing liquid (i.e. water mixed
with detergent) is extracted from the laundry, and this
dirty washing liquid is drained to the outside by the water
draining devices.

[0006] Usually atthe bottom of the washing tub a drain-
ing device is arranged for draining the washing liquid from
the tub in order to either feed back the washing liquid into
the washing tub again, often being heated by a heating
element arranged in or near the tub bottom, in a closed
circuit or circulation mode or to drain the washing liquid
out of the washing machine into a sewage conduit, in an
open circuit, when it is not needed any more. Usually the
washing tub has a sump at the tub bottom which is in
fluid connection to the draining device. A water level de-
tector is often provided to detect the water level in the
drum. The water level detector is typically realized by
means of an air chamber connected to a pipe. A filter is
usually provided between a tub outletand a draining hose
which is configured to transport washing liquid or water
to the outside of the appliance. The filter removes fluff
and dirt and contaminating particles from the water /
washing liquid and holds them within the filter housing.
[0007] Knowns solutions have the disadvantage that
in order to realize these functionalities, in a relatively
small spatial region of the appliance, several components
have to be provided and have to be connected to each
other, causing an increasing complexity in the manufac-
turing and configuring of the appliance. This results in
increased manufacturing costs and an increase in as-
sembly failure probabilities.

Summary of the invention

[0008] The aim of the invention is to provide a house-
hold appliance in which components needed for allowing
draining and filter washing liquid from the tub are con-
venient to install and replace.

[0009] It is a further aim of the invention to provide a
household appliance with a high reliability of the water
liquid circuit.

[0010] Itis a further aim of the invention to provide a
method for manufacturing such a household appliance
which allows a cheaper and easier assembly process.
[0011] Inafirstaspect, theinvention relates to a house-
hold appliance, comprising a casing in which a tub is
arranged, further comprising a drum rotatable mounted
in the tub, further comprising a tub outlet through which
washing liquid can be drained from the tub, further com-
prising an air chamber which is suitable to be associated
towater level sensor for measuring the level of said wash-
ing liquid in said tub, further comprising a drain hose for
draining washing liquid to the outside of said appliance,
with a filter assembly comprising: an assembly housing,
atubinlet fluidly connected/connectable to the tub outlet,
an air chamber inlet fluidly connected/connectable to the
airchamber, a drain outlet fluidly connected/connectable
to the drain hose, a filter and a pump, whereby the as-
sembly housing is configured to receive the filter and to
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get connected to said pump.

[0012] Preferred embodiments of the invention are de-
scribed in relation to the dependent claims and the de-
scription of the enclosed drawings.

[0013] Theinventionis based on the consideration that
the functionalities of draining washing liquid from the tub
if needed and filtering the washing liquid are performed
in essentially the spatial same region of the appliance.
In this region, a pump, a filter, a connection to an air
chamber, a connection to a drain hose and a connection
to the tub outlet need to be installed. The assembly of all
these components and their spatial arrangement with re-
spect to each other can lead to difficulties of their instal-
lation and maintenance and an exchange of components
can get cumbersome.

[0014] Applicant has found that it is possible and fea-
sible to build an integrated solution which encompasses
all these functionalities by providing a common housing
which encompasses the various inlets or outlets and al-
lows the arrangement of filter and pump in or at the com-
mon housing.

[0015] The term "washing liquid" comprises water as
well as a mixture of water and additive, especially water
and detergent or water and a cleaning agent. The terms
fluidly connectable / connected of two parts means that
a fluid is allowed to pass from one part to the other part,
especially without losing part of its stream, preferably in
a fluid-tight manner, i.e., for example, water-tight and/or
gas-tight and/or steam-tight manner.

[0016] The pump is preferably a drain pump for trans-
porting washing liquid from the tub to the outside of the
appliance. The pump can alternatively by a recirculation
pump for recirculating washing liquid from a first region
of the tub to a second region of the tub. In a first preferred
embodiment, the first region is located essentially at the
bottom of the tub, while the second region is also located
essentially at the bottom of the tub. In a second preferred
embodiment, the first region is essentially located at the
bottom of the tub, while the second region is located at
a higher region of the tub, preferably at a top region of
the tub. The recirculation pump transports the washing
liquid from the first region of the tub to the second region
of the tub.

[0017] The filter assembly is preferably an independ-
ent component with respect to the other components, i.e.
the tub and/or the air chamber and/or the drain hose; in
other words, the filter assembly is preferably notintegrat-
ed with other components such as the tub.

[0018] Preferably, said assembly housing has at least
one open extremity, and is configured to get connected
to the pump at said open extremity.

[0019] Preferably, in a mounted configuration, the filter
is arranged essentially fully inside the assembly housing,
whereby the pump is arranged at the open extremity of
the assembly housing facing the filter such that the filter
is arranged upstream of the pump. The washing liquid
thereby enters the filter assembly through the tub inlet,
flows through the filter and is then pumped by the pump
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to the draining outlet/recirculation circuit.

[0020] In the mounted configuration, preferably an im-
peller of the pump is arranged at the open extremity or
in its proximity and/or an outlet of the pump is arranged
in proximity to the open extremity.

[0021] Thefilteradvantageously comprises an extrem-
ity which is configured as chamber which in the mounted
configuration receives an impeller of the pump.

[0022] Preferably, the chamber comprises a circum-
ferential wall surrounding the impeller in the mounted
configuration, whereby the wall comprises an aperture
which in the mounted configuration allows washing liquid
to leave the chamber into the drain outlet. The washing
liquid is therefore flowing through the chamber and from
there through the aperture to the drain outlet. The cham-
ber is preferably builtin a water-tight manner with respect
to the assembly housing and the pump such that during
the activation of the pump washing liquid leaves the
chamber only through the dedicated aperture.

[0023] The assembly housing preferably comprises a
further outlet and/or a further open end fluidly connecta-
ble to a further pump. In a preferred embodiment, a drain
pump is connected to the first open end, while a recircu-
lation pump is connected to the further open end located
opposite to the drain pump in the assembly housing. Al-
ternatively or in combination thereto, the assembly hous-
ing can comprise a further outlet which preferably ex-
tends radially from the assembly housing and to which a
pump, preferably a recirculation pump, is connected /
connectable. The assembly housing can comprise a lid
or cap provided on the further open end. If needed, the
cap isremoved an a further pump is proved on the further
end.

[0024] The assembly housing preferably comprises a
cylindrically shaped tube with a tube axis. The tube axis
is preferably an axial axis of the tube.

[0025] Advantageously, the tub inlet and/or the cham-
ber inlet and/or the drain outlet is protruding from said
tube essentially perpendicular to the tube axis.

[0026] The air chamber inlet and the drain outlet pref-
erably are essentially arranged adjacent to each other
and parallel to each other.

[0027] The drain outlet is preferably arranged closer
to the open extremity than the air chamber inlet. In this
way, the flow of the water liquid through the filter to the
drain hose is relatively short.

[0028] Preferably, the tub inlet is arranged on or in
proximity of an extremity of the assembly housing oppo-
site to the open extremity.

[0029] The tub inletis preferably arranged angled with
respect to the drain channel and/or the air chamber inlet.
This angle is preferably defined as an angle between an
imaginary axis running through the tub inlet and an im-
aginary axis running through drain channel and/or the air
chamber inlet when projected on a plane perpendicular
to an axial axis of the assembly housing which is running
through filter and pump at the open end /extremity.
[0030] The filter preferably is configured to act as a
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valve which allows or blocks water passage between the
tub inlet and the pump and/or filter. It preferably blocks
water if the water level inside the filter is larger than a
given threshold.

[0031] Advantageously, the filter comprises a filter
housing and a floating valve body allowed to float within
the filter housing, whereby the filter housing comprises
an opening against which the floating valve body can be
pressed.

[0032] Preferably a sealing element is arranged for
sealing the connection between the floating valve body
and the opening. Preferably, opening and sealing ele-
ment realize a valve seat for the floating valve body.
[0033] Preferably, the sealing element in the mounted
configuration provides a sealed connection of the filter
with a valve seat built in the assembly body, which in the
mounted configuration faces the tub outlet.

[0034] The sealing elementis preferably built as a gas-
ket. The gasket is preferably co-molded to the filter hous-
ing.

[0035] Preferably, the filter housing comprises a shell

in which a grid is provided. The grid is preferably mounted
in the filter housing or co-molded to the filter housing.
The grid is preferably configured and arranged in the filter
housing for retaining fluff which is present in the washing
liquid entering the filter by flowing from the tub trough the
tub outlet and through the tub inlet of the assembly hous-
ing into the filter.

[0036] The assembly housing preferably comprises a
first positioning element which in the mounted configu-
ration engages with a second positioning element pro-
vided on the filter, thereby rotationally locking the filter in
the assembly body. The filter and thereby the filter hous-
ing are therefore prevented from rotating with respect to
the assembly housing. Preferably the positioning ele-
ment is provided at the open end of the assembly hous-
ing.

[0037] In a preferred embodiment, the first positioning
element is a recess and the second positioning element
is a protrusion or vice versa. The protrusion in the mount-
ed configuration engages with the recess, thereby pre-
venting rotation of the filter with respect to the assembly
housing.

[0038] The filter preferably comprises a labyrinth fac-
ing the pump which is preferably arranged at the open
extremity or end of the filter. The labyrinth is preferably
configured to remove/hold fluff and/or contaminating par-
ticles and/or dirt from the washing liquid.

[0039] Advantageously, the labyrinth is built as at least
one disk provided in the filter housing. The disk is pref-
erably mounted in the filter housing or co-molded to the
filter housing.

[0040] Preferably, the household appliance comprises
a recirculation pump for recirculation the washing liquid
from a first bottom region of the tub to a second region
of the tub, whereby the recirculation pump is arranged
to the filter housing / the filter housing encompasses the
recirculation pump.
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[0041] In second aspect, the invention relates to a
method for manufacturing a household appliance de-
scribed above, with the steps

* fluidly connecting the tub inlet to the tub outlet;

e fluidly connecting the air chamber inlet to the air
chamber;

» fluidly connecting the drain outlet to the drain hose;

* inserting the filter into the assembly housing;

e connecting the pump to the assembly housing on
the open extremity.

[0042] The advantages of the invention are especially
as follows. By providing a common assembly housing
which provides all the connections needed to realize a
draining and filtering functionality, the complexity of the
assembly of the household appliance is drastically re-
duced. Once the filter assembly has been installed, it
only needs to be connected to the respective inlets or
outlets and to receive the filter and connect the drain
pump. The maintenance of the filter assembly is corre-
spondingly easy. The filter assembly due to its connect-
ing to the air chamber has a double function, namely
draining sensing and possibly also recirculating. The filter
assembly with the filter providing a valve function is fully
interchangeable with machines in which the functionality
of avalve is needed and provided with a different system.

Brief description of the drawings

[0043] Furtherfeatures and advantages of the present
invention shall become clearer from the following detailed
description of some of its preferred embodiments, made
with reference to the attached schematic drawings and
given as an indication and not for limiting purposes.

[0044] In particular, the attached drawings are includ-
ed to provide a further understanding of the invention and
are incorporated in and constitute a part of this specifi-
cation. The drawings together with the description ex-
plain the principles of the invention. In the drawings, cor-
responding characteristics and/or components are iden-
tified by the same reference numbers. In these drawings:

FIG. 1 shows a top- loading washing machine in a
preferred embodiment;

FIG. 2 shows the top-loading washing machine of
FI1G.1 with the door lifted;

FIG.3 shows a filter assembly with an assembly
housing, a filter and a pump in a preferred
embodiment in an explosive view;

FIG. 4 shows the filter of FIG. 3 in an exploded and
perspective view;

FIG. 5 shows the filter of FIG. 3 in another exploded

and perspective view;
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FIG. 6 shows a the filter of FIG. 3 in a front view;

FIG. 7 shows a section of the front view of the filter
according to FIG. 6 along a line A-A;

FIG. 8 shows the filter of FIG. 3 along a section B-B
of FIG. 7 in an open position;

FIG. 9 shows the filter of FIG. 3 along a section B-B
of FIG. 7 in a closed position;

FIG. 10  shows a detailed view of Fig. 9;

FIG. 11 shows the washing machine of FIG. 1 with its
right sidewall removed;

FIG. 12  shows a magnified detail of FIG. 11

FIG. 13  shows the washing machine of FIG. 1 with its
left sidewall removed; and

FIG. 14  shows a detail of FIG. 13

[0045] Identical parts are labelled by the same refer-

ence numbers.

[0046] InFIGs.1and 2, alaundry treatment appliance

2 is shown which is built as a top-loading washing ma-
chine and comprises housing or casing 6 with a prefer-
able parallelepiped shape, the casing 6 comprising a
front wall 10, two side walls 14, a cover plate 20 and a
rear wall (not shown). Front wall 10 and side walls 14 are
preferably part of a cabinet. Atop door 24 or lid is provided
which can be opened for loading or unloading laundry
through an opening 28 into a washing drum and which
can be closed. Door 24 can be preferably operated, es-
pecially opened and closed, by a handle 26.

[0047] Advantageously a washing tub 30 is contained
within casing 6, whereby a rotatable and perforated drum
36 is contained by the washing tub 30. Both washing tub
30 and drum 36 have a substantially cylindrical shape.
Advantageously the tub 30 is suspended in a floating
manner inside casing 6 by means of a number of coil
springs and shock absorbers (not shown). The drum 36
is rotated by an electric motor 68 (see FIGs. 11 and 13),
which transmits the rotating motion of a motor shaft to
the drum 36 by a belt/pulley system 70. In a different
embodiment of the invention, the motor can be directly
associated with the shaft of the drum 36. The tub 30 is
preferable connected to casing 6 by means of an elastic
bellows 52 or gasket. Tub 30 preferably comprises two
complementary hemi-shells structured for being recipro-
cally coupled to form tub 30.

[0048] Alternatively, the laundry treatment appliance
can be a combined washer and dryer. The laundry treat-
ment appliance can be built as a front-loading washing
machine or a front-combined washing and drying ma-
chine. The laundry treatment appliance can be built as a
top-loading washing machine or combined washing and
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drying machine. The laundry treatment appliance can be
a horizontal-axis or vertical-axis washing machine or
combined washing and drying machine.

[0049] The preferred washing machine comprises a
detergent dispenser 42 which comprises at least one
compartment 44 for detergent or washing additives.

On a user interface 62, preferably several user elements
38 are arranged as well as light elements 46 for indicating
a selected washing program and/or parameters thereof.
A start/pause button 48 is arranged on user interface 62
which when being pressed starts or pauses a selected
washing program.

[0050] The preferred laundry treatment appliance 2
comprises a filter assembly 80 which comprises an as-
sembly housing 86, a filter 92 and a drain pump 98. As-
sembly housing 86 comprises a tub inlet 102 which in
the mounted configuration is fluidly connected to a tub
outlet 360, see FIG. 12. Tub inlet 102 protrudes perpen-
dicular from a part of assembly housing 86 which is es-
sentially builtas a tube 108. In the mounted configuration,
preferably an O-ring 114 is placed at the interface be-
tween tub outlet 360 and tub inlet 102 for providing a
water-tight connection.

[0051] A water drain outlet 120 preferably protrudes
perpendicular from tube 108 and in the mounted config-
uration is connected to a drain hose. Water drain outlet
120 comprises a corrugated area 122 for a tight and ro-
bust connection with the drain hose.

[0052] Anairchamberinlet130is preferably protruding
perpendicular to tube 108 and in the mounted configu-
ration is connected to an air chamber 136. For providing
a gas-tight connection between air chamber 136 and air
chamber inlet 130, preferably an O-ring 142 is arranged.
Air chamber 136 is connected to a conduit or pipe and a
pressure sensor and provides the detection of the water
level inside drum 30.

[0053] Airchamber 130 and water drain outlet 120 are
preferably arranged parallel to each other. They are pref-
erably arranged angled with respect to tub inlet 102 by
an angle 158 between a central axis 150 through tub inlet
102 and a central axis 154 through air chamber inlet 130,
whereby angle 158 preferably is between 30 and 90 °,
especially 60 °. In the latter case, the tub inlet 102 is
inclined with respect to air chamber inlet 130 of roughly
60°if measured in a view in which the axis ofthe assembly
housing 86 is perpendicular to the point of view. Moreo-
ver, the tub inlet 102 is preferably inclined with respect
to air chamber inlet 130 of roughly 15° if measured from
an upper view (from the upper to the bottom portion of
the machine).

[0054] Tub inlet 102 preferably comprises three pe-
ripheral protrusions 160 which respectively comprise a
through-hole 166 for insertion of a screw.

[0055] Filter 92 preferably comprises a housing 180 in
which a floating valve body 186 is moveable. Housing
preferably 180 comprises an opening 192 with a gasket
198 co-molded to housing 180 in such a way that if float-
ing valve body 186 is tightly pressed against gasket 198,
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fluid is prevented from going through opening 192. Open-
ing 192 and gasket 198 build a valve seat 200 for floating
valve body 186. Assembly housing 86 is built to receive
filter 92 in such a way that in the mounted configuration,
gasket 186 presses against an opening in assembly
housing 86 in tube inlet 102. Opening 192 thereby faces
tube inlet 102.

[0056] Filter 92 preferably comprises a chamber 206
which in the mounted configuration receives an impeller
212 of pump 98. Chamber 206 to that end preferably
comprises a circumferential wall 222 surrounding impel-
ler 212 in the mounted configuration.

[0057] Filter 92 is preferably inserted into assembly
housing 86 and pump 98 is attached to assembly housing
86 atopen extremity 220 or pump end. For the connection
of pump 98 to assembly housing 86, a flange 228 of pump
98 is connected to a fixing part 235 of assembly housing
86 preferably through screws 170. To this end, flange
228 comprises at least one hole 234 and fixing part 235
comprises at least one corresponding dome 240. For the
connection of fixing part and flange 228, the screws can
be guided through hole 234 and screwed into dome 240.
[0058] According to a preferred embodiment, assem-
bly housing 86 comprises a first positioning element 250
and filter 92 comprises a second positioning element 256
which in the mounted configuration engages with first
positioning element 250. This engagement realizes a ro-
tational lock of filter 92 with respect to assembly housing
96. In this way, it is made sure that the opening 192 faces
tube inlet 102 so that filter 92 can act as a valve. In the
present preferred embodiment shown, first positioning
element 250 is a recess and second positioning element
256 is a protrusion. In the preferred embodiment, the first
positioning element is provided in wall 222 which is easy
to manufacture. Alternatively or in combination, more po-
sitioning elements can be proved in wall 222 or within
the assembly housing 86 which in the inserted state of
filter 92 engage with corresponding positioning elements
provided at filter housing 180.

[0059] Thefilter 92 is shown in two explosive and per-
spective views in FIGs. 4 and 5. Filter 92 preferably com-
prises a lower shell 270 which is, preferably removably,
attached to an upper shell 276. In the present preferred
embodiment, this connection is realized by a snap con-
nection. To this end, lower shell 270 comprises snap
teeth 280 which engage in corresponding recesses/holes
in upper shell 276.

[0060] In lower shell 270, a grid wall 290 is arranged.
The grid wall 290 is preferably configured to remove/hold
fluff and larger particles or dirt from the washing liquid
before it gets filtered by a labyrinth, see below.

[0061] In FIG. 6, the filter 92 is shown in a front view.
Filter 92 preferably comprises gasket 198 as well as gas-
ket 300 and a gasket 310. Preferably, gasket 198 and/or
gasket 300 and/or gasket 310 is co-molded to upper shell
276 of filter 92. Preferably, gaskets 198, 300, and 310
are co-molded to upper shell 276 in the same process
and basically build one connected gasket. Gasket 310
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provides the fluid/water-tight sealing between, as seen
inin FIG. 6, the left part of the filter, preferably its upper
shell 276, and the right part of the filter in which the im-
peller chamber is provided. In the mounted configuration,
the annular gasket 310 presses against aninternal cham-
ber or inner chamber of assembly housing 86.

[0062] A cutthrough the line A-A of FIG. 6 is shown in
FIG. 7. Filter 92 comprises an outlet aperture 316 which
is formed in the wall of chamber 206 for the impeller of
pump 98. An arrow 322 shows the direction in which fluid
is sucked by the pump 99 through a suction passage
328, thereby flowing through a labyrinth disk 334 by which
fluff, dirt and/or contaminating particles are removed /
held from the fluid stream which flows along arrow 322
and leaves filter 92 through outlet aperture 316.

[0063] Protrusions 340, 346, 352 merge from gasket
198 and pass through apertures provided infloating valve
body 186. Protrusions 340, 346, 352 provide a flexibility
which allows floating valve body 186 to pivot around pro-
trusions 340, 346, 352. The flexibility of protrusions 340,
346, 352 is preferably provided by an elastic deformability
of their material.

[0064] In FIG. 8, filter 92 is shown in a section of line
B-B of FIG. 7 in an open position in which floating valve
body 186 is not closing opening 192. In this FIG, floating
valve body 186 has assumed a rotated position due to
the flexibility of the protrusions 340, 346, 352. In this con-
figuration, washing fluid may flow from the tub through
the labyrinth disk and through outlet aperture 316
[0065] In FIG. 9, filter 92 is shown in a section of line
B-B of FIG. 7 in a closed position in which floating valve
body 186 is closing opening 192, thereby preventing this
flow of water fluid. Filter 92 in this way acts as a valve,
Opening 192 is closed if the water level/pressure in the
filter is larger than a, preferably prescribed or predeter-
mined, threshold. Floating valve body 186 and opening
192 provide the functionality of a floating valve. The ma-
terial of the floating valve body 196 comprises a density
suitable to allow the buoyancy of the floating valve body
186 on the water / washing liquid; depending of the water
level inside the filter 92 and/or a discharge pipe and /or
a recirculation pipe, floating valve body 186 reaches the
closed position shown in FIG. 9, corresponding to a high
water level, or the open position shown in FIG. 8, corre-
sponding to a low water level in which the floating valve
body 186 falls / moves down due to its weight.

[0066] In FIG. 10, a detailed view of filter 92 is shown
in which the connection between upper shell 276 and
lower shell 270 is shown. A connection element 366 is
provided on lower shell 270 which is preferably built as
a pin and which engages in a recess 372 of upper shell
276.

[0067] Uppershell 276 and lower shell 270 are prefer-
ably connected to each other by snap means 280, 281.
The centering of upper shell 276 and lower shell 270 is
preferably realized and assured by pin 270 and recess
276. Several pins 270 can be provided. The described
snap connection allows aremovable attachment of upper
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shell 276 and lower shell 270. In this way, the filter hous-
ing 86 can be conveniently opened for cleaning or ex-
change of grid and/or labyrinth disk 334 and/or grid wall
222.

[0068] In FIG. 11, the washing machine according to
FIG. 1is shown with the sidewall 14 removed. The electro
motor 68 is rotating the drum 36 by means of a belt/pulley
system 70. In this FIG. the extremity 400 of filter assembly
housing 180 which is opposite to the open extremity 220
at which pump 98 is arranged is shown. Tub inlet 102 of
is fluidly connected to tub outlet 360. In FIG. 12, adetailed
view of FIG. 11 is shown.

[0069] In FIG. 13, the washing machine of FIG. 1 is
shown with its left sidewall 14 removed. In this FIG. the
side of the filter assembly 80 with its open extremity 220
is shown at which pump 98 is arranged. In FIG. 14, a
detail of FIG. 13 is shown, in which the connection of air
chamber outlet 130 to air chamber 136 is seen.

[0070] The invention thus conceived can be subjected
to numerous modifications and variants all falling within
the scope of the inventive concept. In addition, all details
can be replaced by other technically equivalent elements.
In practice, all the materials used, as well as the shapes
and contingent dimensions, may vary depending on the
requirements without departing from the scope of pro-
tection of the following claims.

Claims

1. Household appliance (2), comprising a casing (6) in
which a tub (30) is arranged, further comprising a
drum (36) rotatable mounted in said tub (30), further
comprising a tub outlet (360) through which washing
liquid can be drained from said tub (30), further com-
prising an air chamber (136) which is suitable to be
associated to water level sensor for measuring the
level of said washing liquid in said tub (30), further
comprising a drain hose for draining washing liquid
to the outside of said appliance (2),
characterized in
a filter assembly (80) comprising:

- an assembly housing (86),

- a tub inlet (102) fluidly connected/connectable
to said tub outlet,

- an air chamber (136) inlet fluidly connect-
ed/connectable to said air chamber (136),

- a drain outlet (120) fluidly connected/connect-
able to said drain hose,

said filter assembly (80) further comprising a fil-
ter (92) and a pump (98), whereby said assem-
bly housing is configured to receive said filter
(92) and to get connected to said pump (98).

2. Household appliance (2) according to claim 1,
whereby said assembly housing (86) has at least
one open extremity (220), and is configured to get
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1.

connected to said pump (98) at said open extremity
(220).

Household appliance (2) according to claim 2,
whereby in a mounted configuration, said filter (92)
is arranged essentially fully inside said assembly
housing (86), and whereby said pump (98) is ar-
ranged at said open extremity (220) of said assembly
(86) housing facing said filter (92) such that said filter
(92) is arranged upstream of said pump (98).

Household appliance (2) according to claim 2 or 3,
whereby in the mounted configuration, an impeller
of said pump (98) is arranged at said open extremity
(220) and/or an outlet of said pump (98) is arranged
in proximity to said open extremity (220).

Household appliance (2) according to claim 4,
whereby said filter (92) comprises an extremity which
is configured as chamber (206) which in the mounted
configuration receives animpeller (212) of said pump
(98).

Household appliance (2) according to claim 5,
whereby said chamber (206) comprises a circumfer-
ential wall (222) surrounding said impeller in the
mounted configuration, whereby said wall (222)
comprises an aperture (316) which in the mounted
configuration allows washing liquid to leave said
chamber (206) into said drain outlet (120).

Household appliance (2) according to one of the
claims 1 to 6, whereby said assembly housing (86)
comprises a cylindrically shaped tube (108) with a
tube axis.

Household appliance (2) according to claim 7,
whereby said tub inlet (102) and/or said air chamber
inlet (130) and/or said drain outlet (120) is protruding
from said tube essentially perpendicular to said tube
axis.

Household appliance (2) according to one of the
claims 1 to 8, whereby said filter (92) is configured
to act as a valve which allows or blocks water pas-
sage between said tub inlet (102) and said pump
(98) and/or said open extremity (220).

Household appliance (2) according to claim 9,
whereby said filter (92) comprises a filter housing
(180) and a floating valve body (186) allowed to float
within said filter housing (180), and whereby said
filter housing (180) comprises an opening (192)
against which said floating valve body (186) can be
pressed.

Household appliance (2) according to claim 10,
whereby a sealing element (198) is arranged for
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sealing the connection between said floating valve
body (186) and said opening (192).

Household appliance (2) according to claim 11,
whereby said sealing element (198) in the mounted
configuration provides a sealed connection of the
filter (92) with a valve seat (200) built in said assem-
bly body, which in the mounted configuration faces
said tub outlet.

Household appliance (2) according to one of the
claims 1to 12, whereby said filter housing (180) com-
prises a shell (270) in which a grid (290) is provided.

Household appliance (2) according to one the claims
1 to 13, whereby said assembly housing (86) com-
prises a first positioning element (250) which in the
mounted configuration engages with a second posi-
tioning element (256) provided on said filter (92),
thereby rotationally locking said filter (92) in said as-
sembly body (86).

Method for manufacturing a household appliance (2)
according to one of the previous claims, with the
steps

« fluidly connecting said tub inlet (102) to said
tub outlet (360);

« fluidly connecting said air chamber inlet (130)
to said air chamber (136);

« fluidly connecting said drain outlet (120) to said
drain hose;

* inserting said filter (92) into said assembly
housing (86);

* connecting said pump (98) to said assembly
housing (86) on said open extremity (220).
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FIG. 8
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FIG. 12
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FIG. 13
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