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(54) Laundry washing machine

(67)  The presentinvention relates to a laundry wash-
ing machine (1) comprising: a cabinet (2) containing a
washing tub (3), in which washing liquid may be loaded;
a rotatable drum (4), rotatably accommodated in the
washing tub (3) for containing the laundry to be washed;
awater load system (5) for conveying washing water into
the washing tub (3); and a discharge system (6) for dis-
charging waste washing liquid outside the laundry wash-
ing machine (1). Furthermore, the discharge system
comprises a filter unit (7) which comprises: afilter receiv-
ing body (8), positioned inside the cabinet (2) and acces-
sible via a filter opening (9) provided in the cabinet (2);
a filter element (10) removably positioned into the filter
receiving body (8); a removable closing element (11) for

selectively closing the filter opening (9), so as to selec-
tively allowing or impeding the access to the filter receiv-
ing body (8). The laundry washing machine further com-
prises a flexible connecting device (12) connecting the
removable closing element (11) to aportion of the laundry
washing machine (1). The flexible connecting device (12)
allows the removable closing element (11) to be always
connected to a portion of the laundry washing machine
(1). Thus, the risk that such a removable closing element
(11) may be lost or moved away from the laundry washing
machine (1), when it is temporarily removed for allowing
the removal/insertion of the filter element (10), is elimi-
nated.
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Description

[0001] The invention relates to a laundry washing ma-
chine, in particular a laundry washing machine having a
filter opening for accessing a filter unit.

[0002] Nowadays laundry washing machines general-
ly comprise an external casing, or cabinet, provided with
a loading/unloading door which allows the access to a
washing tub containing a perforated rotatable drum in
which the laundry to be washed can be loaded.

[0003] Known washing machines comprise a water
load system adapted for feeding water and washing/rins-
ing products (i.e. detergent, softener, etc.) into the tub.
[0004] Known washing machines also comprise a dis-
charge system typically comprising a drain pump and
some draining pipes, adapted for discharging waste
washing liquid (i.e. water and water mixed with washing
and/or rinsing products) outside the washing machine.
[0005] The discharge system typically comprises a fil-
ter unit, placed between the bottom of the tub and the
drain pump, adapted to retain all undesirable bodies (for
example buttons came off from the laundry, coins erro-
neously introduced into the washing machine, etc.)
passed through the holes located on the periphery of the
drum, or fell to the bottom of the tub by passing between
the drum and the tub, which could damage or obstruct
the drain pump.

[0006] The mostcommon of these filter units comprise
a filter receiving body, positioned inside the cabinet, and
accessible via a filter opening provided in the cabinet; a
filter element is removably positioned into the filter re-
ceiving body, and aremovable closing element, or cover,
is provided for selectively closing the filter opening, so
as to selectively allowing or impeding the access to the
filter receiving body

[0007] Patent Application published as No. US
2004/0148974 discloses a filter cover assembly of a
washing machine including a cover fitted to a filter hole
provided at a cabinet of the washing machine for load-
ing/unloading a filter. When the filter is to be extracted
from the inside of the washing machine, for example for
cleaning or replacing purposes, such a cover is complete-
ly removed and detached from the washing machine.
Then, when the filter, for example after it has been
cleaned or replaced, is to be repositioned in its working
position inside the filter hole, the filter cover is to be re-
positioned too in order to coverfit the filter hole. However,
sometimes, during the cleaning or replacing filter actions,
such a filter cover may be lost or moved away from the
washing machine, making difficult its recovery or usage,
resulting in a delay in repositioning the cover in order to
restore the working conditions.

[0008] Thus, there is the need to have always the filter
cover at the user’s fingertips so it can be quickly reposi-
tioned to close the filter unit once the filter, cleaned or
replaced, has been reinserted back into the filter unit
which houses it.

[0009] Therefore the objectoftheinventionis providing
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a laundry washing machine with afilter unit having a cov-
er which may be completely separated from the filter
opening of the machine for allowing an easy removal/re-
insertion of the filter, and which may be promptly reposi-
tioned, for example after the filter has been reinserted in
the filter unit, without the risk or loosing such a cover
while it is separated from the filter opening.

DISCLOSURE OF INVENTION

[0010] The applicant has found that, by connecting a
removable closing element, which closes/open a filter
opening in a laundry washing machine for the removal/in-
sertion of afilter element, to a portion of the laundry wash-
ing machine by means of a flexible connecting device,
the risk of losing the closing element, or not promptly
having it at the user fingertips when the filter opening is
to be closed by such a closing element, is eliminated.
[0011] In compliance with the above aims, according
to the presentinvention there is provided a laundry wash-
ing machine as claimed in Claim 1 and preferably, though
not necessarily, in any one of the dependent Claims.
[0012] Therefore, such a laundry washing machine
comprises:

- acabinetcontaining a washing tub, in which washing
liquid may be loaded,

- a rotatable drum, rotatably accommodated in the
washing tub for containing the laundry to be washed,

- a water load system for conveying washing water
into the washing tub,

- adischarge system for discharging waste washing
liquid outside the laundry washing machine.

[0013] Furthermore, the discharge system comprises
a filter unit which comprises:

- afilter receiving body, positioned inside the cabinet
and accessible via a filter opening provided in the
cabinet;

- a filter element removably positioned into the filter
receiving body;

- aremovable closing element for selectively closing
the filter opening, so as to selectively allowing or im-
peding the access to the filter receiving body.

[0014] Furthermore, the laundry washing machine fur-
ther comprises a flexible connecting device connecting
the removable closing element to a portion of the laundry
washing machine.

[0015] The flexible connecting device allows the re-
movable closing element to be always connected to a
portion of the laundry washing machine. Thus, the risk
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that such a removable closing element may be lost or
moved away from the laundry washing machine when it
is temporarily removed for allowing the removal/insertion
of the filter, is eliminated. Accordingly, there is no delay
in repositioning the removable closing element in the po-
sition in which it closes the filter opening due to not
promptly having it when needed, as it occurs in the con-
ventional laundry washing machines.

[0016] The flexible connecting device allows the re-
movable closing element to be completely separated
from the filter opening; the only connection between re-
movable closing element and washing machine is pro-
vided by the flexible connecting device which can be high-
ly deformed and moved, and therefore its presence in
practice does not obstruct (or only minimally obstructs)
the filter opening, thus allowing an easy manual handling
of the filter during its removal//insertion from/into the filter
receiving body.

[0017] Furthermore and preferably, said removable
closing elementis movable from a closed position where-
in it closes the filter opening to a removed position in
which the filter opening is left open, the flexible connect-
ing device connecting the removable closing element to
the laundry washing machine in both said closed position
and said removed position and also in each intermediate
position between said closed and removed position.
[0018] In this way the removable closing element is
permanently connected to the laundry washing machine,
whichever its position is.

[0019] Furthermore and preferably, though not neces-
sarily, the flexible connecting device has an elongated
shape.

[0020] Furthermore and preferably, though not neces-
sarily, the flexible connecting device is a rope or a string
or a flexible band.

[0021] In this way, the flexible connecting device has
a limited thickness and, as such, occupies a limited
space, allowing the user to still have large free spaces
for accessing the filter opening.

[0022] Furthermore and preferably, though not neces-
sarily, the flexible connecting device has a first end and
a second end opposed to said first end.

[0023] Preferably, the first end is removably fixed to
the removable closing element.

[0024] Preferably the second end is removably fixed
to a portion of the laundry washing machine.

[0025] Furthermore and preferably, though not neces-
sarily, each of said first and second ends of the flexible
connecting device has an arrow shaped tip, preferably
with two flexible lateral fins arranged in a symmetrical
manner with respect to the tip.

[0026] In this way, being in particular flexible the two
lateral fins, they are allowed to be first compressed and
deformed to occupy a reduced space and then allowed
to regain their original shape.

[0027] Furthermore and preferably, though not neces-
sarily, the first end of the flexible connecting device is
removably fixed to a first fixing support placed onto the
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inner side of the removable closing element.

[0028] Furthermore and preferably, though not neces-
sarily, the second end of the flexible connecting device
is removably fixed to a second fixing support placed in a
portion of the filter unit or in a portion of the laundry wash-
ing machine, preferably adjacent to the filter unit.
[0029] Furthermore and preferably, though not neces-
sarily, the said first and second fixing supports are any
rigid support, such a bar, a wing, a protuberance, or any
rigid body firmly fixed, respectively, to the inner side of
the removable closing element and to the filter unit or to
a portion of the laundry washing machine adjacent to
said filter unit.

[0030] Furthermore and preferably, though not neces-
sarily, the first fixing support is made in metal or plastic
and may be integrated with the inner side of the remov-
able closing element.

[0031] Furthermore and preferably, though not neces-
sarily, the second fixing support is made of metal or plas-
tic and may preferably be integrated with a portion of the
filter unit or a portion of the laundry washing machine,
preferably adjacent to the filter unit.

[0032] Furthermore and preferably, though not neces-
sarily, the fixing elements, provided on the first and sec-
ond fixing supports, are identical one another.

[0033] Furthermore and preferably, though not neces-
sarily, the fixing elements comprise a rigid structure hav-
ing a hole or cavity at its inside, such, as for example for
allowing the passage through this hole or cavity of the
first/second end of the flexible connecting device and,
then, the clamping of this first/second end of the flexible
connecting device on such a rigid structure of the fixing
elements.

[0034] In fact, being flexible the two lateral fins of the
first/second end of the flexible connecting device, they
can be easily deformed and allowed to pass through the
corresponding hole or cavity provided on the fixing ele-
ments. Then, once they have passed on the other side
of the hole or cavity, they are allowed to regain their orig-
inal shape and to abut against the rigid structure of the
fixing elements in order to clamp therein. In such a way
each of the first and second end of the flexible connecting
elementis firmly fixed to the corresponding fixing element
and it will be not allowed to be accidentally removed from
said position. In fact, the only way to remove the flexible
connecting device from the fixing element, for example
for replacement purposes, is to deform again the flexible
lateral fins and force them to disengage from the rigid
structure in order to let them pass back again through
the hole or cavity and be freely disconnected from the
corresponding fixing element.

[0035] In such a way, the first and second ends of the
flexible connecting device are firmly fixed, respectively,
to the inner side of the removable closing element and
to a portion of the inside of the laundry washing machine.
Thus, in particular, even if the user exerts a relevant force
for removing the removable closing element when it has
to occupy the removed position, the removable closing
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element will remain tightly fixed to the laundry washing
machine due to the fact that the second end of the flexible
connecting device is securely fixed to the laundry wash-
ing machine.

[0036] Furthermore and preferably, though not neces-
sarily, said flexible connecting device further comprise,
preferably for each ofits first and second ends, a blocking
adjuvant element being preferably positioned in close
proximity of the terminal portions of such lateral fins, on
the opposite side of the arrow shaped tip with respect to
the lateral fins. Such a blocking adjuvant element is al-
lowed to cover the hole or cavity of the fixing elements
once the first and/or second end have passed there-
through and fixed to the corresponding fixing elements.
[0037] In another advantageous embodiment, the first
and second ends of the flexible connecting device may
be fixed to said fixing elements by other fixing tech-
niques;. for example, they may be fixed trough screw
elements, threaded holes, and the like, or by welding,
glueing, over injection, etc..

[0038] Furthermore and preferably, though not neces-
sarily, said flexible connecting device is as long as to be
accommodated in an empty space between the inner
side of said removable closing element and said filter unit
when said removable closing element is in said closed
position, and as long as to be elongated to allow said
removable closing element to be removed in such a way
to leave completely unobstructed the filter opening, ex-
cept for the presence of said flexible connecting device,
when said removable closing element is in said removed
position.

[0039] In this way, the length of the flexible connecting
device is the right compromise allowing both to be com-
pressed inside the laundry washing machine without ex-
erting any resistance when the removable closing ele-
ment is in the closed position (and therefore it does not
affect the external aesthetics of the cabinet) and to be
extended up to its entire length when the removable clos-
ing element is in the removed position without represent-
ing an obstruction to the user for accessing thefilter open-
ing.

[0040] Furthermore and preferably, though not neces-
sarily, said filter opening has a circular shape.

[0041] Inthis way, said circular shape of the filter open-
ing allows an easy removal/insertion of said filter element
from/into said filter unit, both the filter element and the
filter unit having a substantially a cylindrical shape.
[0042] Furthermore and preferably, though not neces-
sarily, said removable closing element has a circular
shape, too, and has substantially the same diameter of
said filter opening.

[0043] Inthisway, said circular shape ofthe removable
closing element allows it to tight close the filter opening.
[0044] Furthermore and preferably, though not neces-
sarily, said removable closing element contains an inte-
grated sliding fixing element protruding from its edge and
adapted to engage the border of the filter opening, so as
to allow the removable positioning of the removable clos-
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ing element into the filter opening.

[0045] By moving the sliding fixing element, the remov-
able closing element is removed and the filter opening is
allowed to be opened.

[0046] Furthermore and preferably, though not neces-
sarily, said integrated sliding fixing element is preferably
placed in the bottom portion of the removable closing
element, advantageously along its preferably circumfer-
ential edge.

[0047] In this way, by sliding the integrated sliding fix-
ing element along the circumferential edge of the remov-
able closing element with a circular movement of about
90°, the removable closing element is allowed to be re-
moved starting from its bottom portion and the filter open-
ing is allowed to be opened.

[0048] Furthermore and preferably, though not neces-
sarily, said removable closing element comprises a snap-
ping device for removably fixing it to the border of said
filter opening.

[0049] Furthermore and preferably, though not neces-
sarily, said snapping device is placed along the circum-
ferential edge of the removable closing element on the
opposite side with respect to said integrated sliding fixing
element.

[0050] Furthermore and preferably, though not neces-
sarily, said snapping device engages with the border of
the filter opening when the removable closing element is
fixed to the latter, providing a snap-fittings connection
between the removable closing element and the filter
opening; advantageously the snapping device comprises
an unlocking element, that can be operated by the user
in order to deactivate the snap-connection between the
between the removable closing element and the filter
opening. Preferably unlocking element is a tab. In order
to remove the removable closing element and thus to
open the filter opening, it is necessary that the user ap-
plies a finger pressure onto said tab to disengage the
snapping device from the border of the filter opening.
[0051] Furthermore and preferably, though not neces-
sarily, said removable closing element comprises a cen-
tring device positioned on the inner side of the removable
closing element.

[0052] By this way, said centring device prevents the
closure of said filter opening if said filter element is in-
serted in said filter receiving body but not correctly posi-
tioned inside it.

[0053] Furthermore and preferably, though not neces-
sarily, said centring device comprises one or more wings
protruding from the inner side of said removable closing
element in such a position to abut against said filter ele-
ment if the latter is inserted in said filter receiving body
but not correctly positioned inside it, so as to impede, in
this condition, the closure of said filter opening with said
closing element.

[0054] It is underlined that the expression "correctly
positioned" means that the filter element has been intro-
duced in the filter receiving body in such a way that sub-
stantially all the washing/rinsing liquid (i.e. water or water
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mixed with washing and/or rinsing products, such as de-
tersives, bleaching, softeners, etc.) has to pass through
the filter element, in particular through its filtering surface,
before entering the drain pump. When the filter element
is correctly positioned into the filter receiving body, there-
fore, all the foreign bodies which may be contained in the
washing/rinsing liquid are trapped in the filter element.
[0055] Therefore "not correctly positioned" means that
the filter element hasn’t been inserted into the filter re-
ceiving body in such a way that substantially all the wash-
ing/rinsing liquid has to pass through the filter elementin
order to enter the drain pump.

[0056] Furthermore and preferably, though not neces-
sarily, one of said one or more wings of the centring de-
vice protruding from the inner side of said removable clos-
ing element is allowed to act as a fixing support for the
fixing element with which the first end of said flexible con-
necting element engages.

[0057] Furthermore and preferably, though not neces-
sarily, said one wing acting as a fixing support comprises
a rigid structure firmly fixed to the inner side of the re-
movable closing element and a fixing element connected
to said rigid structure which engages with the first end of
said flexible connecting element. For example, such a
fixing element comprises a cavity or a hole through which
said first end of the flexible connecting element passes
through for securely fixing the removable closing ele-
ment, as discussed above.

[0058] Furthermore and preferably, though not neces-
sarily, said a filter unit is positioned at the bottom of the
washing tub.

[0059] In this way the removal of discharge liquid ac-
cumulated by gravity in the lower portion of the laundry
washing machine is rendered easier.

BRIEF DESCRIPTION OF THE DRAWINGS

[0060] Further characteristics and advantages of the
present invention will be highlighted in greater detail in
the following detailed description.

[0061] Anon-limitingembodimentofthe presentinven-
tion will now be described, by way of example, with ref-
erence to the accompanying drawings, in which:

- Figure 1 is a perspective view of a laundry washing
machine realized in accordance with the teachings
of the present invention with the removable closing
element in the closed position;

- Figure 2 is a lateral schematic view of the laundry
washing machine of Figure 1 ;

- Figure 3 is a perspective view of the filter unit of the
laundry washing machine of Fig. 1 with the remov-
able closing element in the removed position;

- Figure 4a and Figure 4b are perspective views of,
respectively, the outer side and the inner side of the
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removable closing element;

- Figure 5 is a detail of the laundry washing machine
of the Figure 1 with the removable closing element
in the removed position and the filter unit completely
positioned inside the filter body;

- Figure 6 is a detail of the washing machine of Figure
1 with the removable closing element in the removed
position and the filter unit partially removed from the
filter body;

- Figure 7 is a detail of the washing machine of Figure
1 with the removable closing element in the removed
position and the filter unit totally removed from the
filter body;

- Figure 8 is a perspective view of the flexible connect-
ing device shown in its maximum extension, with
parts of the laundry washing machine removed for
clarity;

- Figure 9is an enlarged and partially sectioned view
of the inner side of the removable closing element
according to the invention, showing a first end of the
flexible connecting device fixed to it;

- Figure 10is an enlarged and partially sectioned view
of the a second end of the flexible connecting device
fixed to a portion of the filter unit.

- Figure 11is a detail of the removable closing element
in the closed position;

- Figure 12 is a cross section according to section A-
A of Figure 11.

DETAILED DESCRIPTION OF THE INVENTION

[0062] It is underlined that in the present application
the expression "laundry washing machine", or simply
"washing machine" may as well indicate a "simple" wash-
ingmachine (i.e. awashing machine which can only wash
and rinse the laundry) and a washing-drying machine
(i.e. a washing machine which can also dry the laundry).
[0063] Moreover, even if in the following the present
invention will be described, purely by way of example, in
relation to a front-loading laundry washing machine, it is
clear that the present invention may be applied, substan-
tially without any crucial modification, to a top-loading
washing machine.

[0064] With reference to Figure 1 and Figure 2, an em-
bodiment of a laundry washing machine 1 of the present
invention is illustrated; it comprises an external casing or
cabinet 2 structured for resting on the floor, containing a
washing tub 3 in which washing liquid may be loaded;
the washing tub 3 contains a rotatable washing drum 4,
rotatably accommodated in the washing tub 3, where the
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laundry, not shown, to be treated can be loaded.
[0065] The laundry washing machine 1 is advanta-
geously provided with a loading/unloading door 22 which
allows access to the drum 4.

[0066] The drum 4 is advantageously rotated by an
electric motor 50, which preferably transmits the rotating
motion to the shaft of the drum 4, advantageously by
means of a belt/pulley system 51. In a different advanta-
geous embodiment of the invention, not illustrated, the
motor can be directly associated with the shaft of the
drum 4.

[0067] The laundry washing machine 1 is further pro-
vided with a water load system 5 for conveying washing
water into the washing tub 3 and with a discharge system
6 for discharging waste washing liquid outside the laun-
dry washing machine 1.

[0068] The waterload system 5 is preferably arranged
in the upper part of the laundry washing machine 1 and
is suited to supply water into the tub 3.

[0069] Thelaundry washing machine 1 advantageous-
ly comprises a removable drawer 23 preferably provided
with various compartments suited to be filled with wash-
ing and/or rinsing products (i.e. detergent, softener, etc.).
[0070] In a preferred embodiment, the water is sup-
plied into the tub 3 from the water load system 5, advan-
tageously by making it flow through the drawer 23 and
then through a supply pipe 24.

[0071] The water which reaches the tub 3 can, in this
case, selectively contain one of the products contained
in the compartments of the drawer 23, or such water can
be clean and in this case it may reach the tub 3 directly,
for example bypassing the compartments of the drawer
23, or passing through an empty compartment of the
drawer 23.

[0072] In an alternative advantageous embodiment of
the invention, a further separate water supply pipe can
be provided, which supplies exclusively clean water into
the tub 3.

[0073] The water supply circuit 5 also preferably com-
prises a water flow sensor (not shown), for example a
flow meter, which makes it possible to calculate the quan-
tity of water supplied into the tub 3.

[0074] With particular reference to the embodiment of
the present invention shown in Figure 2 and Figure 3,
the discharge system 6 comprises a drain pump 25, a
pipe 26, only schematically represented in enclosed fig-
ures, connecting the tub 3 to the drain pump 25 and an
outlet pipe 27 ending outside the cabinet 2. The discharge
system 6 is suited to drain the liquid, i.e. dirty water or
water mixed with washing and/or rinsing products, from
the tub 3 to the outside.

[0075] Activation of the drain pump 25 drains the liquid,
i.e. dirty water or water mixed with washing and/or rinsing
products, from the tub 3 to the outside.

[0076] The discharge system 6 further comprises a fil-
ter unit 7 advantageously placed between the bottom of
the tub 3 and the drain pump 26 and adapted to retain
all the undesirable bodies (for example buttons that have
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come off the laundry, coins erroneously introduced into
the laundry washing machine, etc.) which could damage
or obstruct the drain pump 26.

[0077] Inanembodiment of the invention, the filter unit
7 comprises a filter receiving body 8, positioned inside
the cabinet 2 and accessible via a filter opening 9 pro-
vided in the cabinet 2; a filter element 10 removably po-
sitioned into the filter receiving body 8; and a removable
closing element 11 for selectively closing the filter open-
ing 9, so as to selectively allowing orimpeding the access
to the filter receiving body 8.

[0078] The filter element 10 is to be periodically re-
moved, and then for example cleaned or replaced,
through the filter opening 9 placed advantageously on
the front of the cabinet 2 of the laundry washing machine
1, preferably in the bottom portion thereof.

[0079] The removable closing element 11 is movable
from a closed position, shown for example in Figures 1
and 11, wherein it closes the filter opening 9, to aremoved
position, shown for example in Figures 5 to 7, in which
the filter opening 9 is left open.

[0080] The removable closing element 11 has prefer-
ably a circular shape, and it has advantageously sub-
stantially the same diameter of said filter opening 9, hav-
ing preferably a substantially circular shape, too. Thus,
such a circular shape of the removable closing element
11 allows it, when it is in the closed position, to tight close
the filter opening 9. More in general the removable clos-
ing element 11 is preferably counter-shaped to the open-
ing 9, so as to be able to tight close the latter.

[0081] By thisway, such a size and shape correspond-
ence between the removable closing element 11 and the
filter opening 9 furthermore contributes to preserve the
exterior beauty of the cabinet 2 of the laundry washing
machine 1 of the present invention.

[0082] Preferably the filter opening 9 and the closing
element 11 have a substantially circular shape, which
improves the removal/insertion operations of the filter 10
element from/into said filter unit 7, since both the filter
element 10 and the filter unit 7 have preferably a sub-
stantially cylindrical shape.

[0083] Preferably , the removable closing element 11
contains an integrated sliding fixing element 17, prefer-
ably placed in the bottom portion of the removable closing
element 11, advantageously along its circumferential
edge 31 in case the closing element 11 has a circular
shape, and protruding from the edge of the removable
closing element 11, so as to allow a removable position-
ing of the removable closing element 11 into the filter
opening 9.

[0084] Theremovable closing element 11 further com-
prises a snapping device 18 for removably fixing it to the
border of the filter opening 9, the snapping device 18
being preferably placed in the top portion of the remov-
able closing element 11 (along its circumferential edge
31 in case the closing element 11 has a circular shape),
preferably opposite to the a sliding fixing element 17.
Such a snapping device 18 advantageously engages
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with the border of the filter opening 9 when the removable
closing element 11 is fixed to the latter, providing a snap-
fittings connection between the removable closing ele-
ment 11 and the filter opening 9; advantageously the
snapping device 18 comprises an unlocking element 32,
that can be operated by the user in order to deactivate
the snap-connection between the between the remova-
ble closing element 11 and the filter opening 9. In the
advantageous embodiment of the invention shown in at-
tached figures unlocking element 32 is a tab 32;in order
to remove the removable closing element 11 and thus
let free access to the filter opening 9, it is necessary a
user finger pressure onto the tab 32 to disengage the
snapping device 18 from the border of the filter opening 9.
[0085] The removable closing element 11 preferably
comprises a centring device 19 who prevents the closure
of the filter opening 9 if the filter element 10 is inserted
in the filter receiving body 8 but it is not correctly posi-
tioned inside the latter. Preferably the centring device 19
comprises some wings 20 (for example three wings 20
are shown in Figure 4b), protruding from the inner side
21 of the removable closing element 11 in such a position
to abut against the filter element 10 if the latter is inserted
in the filter receiving body 8 in a not correctly positioned,
so as to impede, in this condition, the closure of the filter
opening 9 with the removable closing element 11.
[0086] Figures 5 to 7 show the removable closing ele-
ment 11 in the removed position and the filter element
10 completely inside the filter body 8 (Figure 5), partially
removed from the filter body 8 through the filter opening
9 (Figure 6), and completely removed from the filter body
8 (Figure 7).

[0087] Thus, being the removable closing element 11
completely separable from the filter opening 9, an easy
handling of the filter element 10 during its removal//in-
sertion from/into the filter receiving body 8 is allowed.
[0088] On the other hand, Figures 11 and 12 show the
removable closing element 11 in the closed position, re-
spectively, in a front view where only the tab 32 where
the user has to inset his/her fingers to exercise a pressure
on it is visible, and in a lateral view taken along the line
A-A of Figure 11, where the sliding fixing element 17 and
two wings 20 protruding from the inner side 21 of the
removable closing element 11 towards the filter unit (not
shown in Figure 12) are visible.

[0089] With particular reference to the embodiment of
the present invention shown in Figures 3-8, the laundry
washing machine 1 is further provided with a flexible con-
necting device 12 which connects the removable closing
element 11 to a portion of the laundry washing machine
1 in whichever position - closed, removed or any inter-
mediate position between the closed and the removed
position - is the removable closing element 11.

[0090] The flexible connecting device 12 has advanta-
geously an elongated shape, such as a rope or a string
or a flexible band.

[0091] The flexible connecting device 12 is advanta-
geously as long as to be accommodated in aempty space
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16 between the inner side 21 of the removable closing
element 11 and the filter unit 7 when the removable clos-
ing element 11 is in the closed position, and as long as
to be elongated to allow the removable closing element
11 to be removed in such a way to leave completely un-
obstructed, except for the presence of the flexible con-
necting device 12, the filter opening 9 when the remov-
able closing element 11 is in the removed position (Fig-
ures 3, 5, 6, and 7).

[0092] In this way, the flexible connecting device 12 is
allowed to be bent and positioned inside the filter unit 7
when the removable closing element 11 is in the closed
position, and to be extended up to its entire length when
the removable closing element 11 is in the removed po-
sition, without representing an obstruction to the user for
accessing the filter opening 9, for example, cleaning pur-
poses, water draining and/or for removing something that
is clogged therein.

[0093] Theflexible connecting device 12 has afirstend
14 and a second end 15 opposed to the first end 14.
[0094] Preferably, one or both the first end 14 and sec-
ond end 15 are fixed in a removable way respectively to
one of the removable closing element 11 and to a portion
of the filter unit 7 or to a portion of the laundry washing
machine 1.Preferably, as shown in Figures 8-10, each
of the first end 14 and the second end 15 of the flexible
connecting device 12 has a corresponding arrow shaped
tip 28a,28b having two flexible lateral fins 29 arranged in
a symmetrical manner with respect to the tip 28a,28b.
Being flexible, the arrow shaped tip 28a,28b and the two
lateral fins 29 of both the first end 14 and the second end
15 of the flexible connecting device 12 are deformable
and may be compressed to pass through narrow holes
or cavities and then released to regain the original shape
once passed therethrough.

[0095] Advantageously, te first end 14 of the flexible
connecting device 12 is removably fixed to a first fixing
support provided with a first fixing element positioned
onto the inner side 21 of the removable closing element
21. In the advantageous embodiment of the present in-
vention shown in Figures 4b and 9, the first end 14 is
removably fixed to a fixing support 33 supported by one
of the wing 20 of the centring device 19 protruding from
the inner side 21 of the removable closing element 21
discussed above. The fixing support 33 is provided with
a hole 34 (Figure 4b) wherein the arrow shaped tip 28a
of the first end 14 can be introduced. In alternative, the
first fixing support may be any suitable rigid support, such
a bar, a wing, a protuberance, or any rigid body firmly
fixed to the inner side 21 of the removable closing ele-
ment 11, made in metal or plastic and that may also be
integrated with such an inner side 21 of the removable
closing element 11.

[0096] Thus, the flexible arrow tip 28a and the two lat-
eral fins 29 of the first end 14 of the flexible connecting
device 12 are deformed to pass through the hole 34 and,
once passed therethrough, regain the original shape and
abut against the fixing support 33 thus allowing the flex-
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ible connecting device 12 to be firmly clamped onto the
fixing support 33 of the protruding wing 20. Furthermore,
a blocking adjuvant element 30a is preferably present in
close proximity of the terminal portions of the lateral fins
29 of the first end 14, on the opposite side of the arrow
shaped tip 28a with respect to the lateral fins 29. Such a
blocking adjuvant element 30a is allowed to cover the
hole or cavity 34 once the first end 14 has passed there-
through and fixed to the fixing support 33. Thus, the block-
ing adjuvant element 30a contributes to firmly secure the
flexible connecting device 12 to the corresponding fixing
support 33.

[0097] On the other hand, the second end 15 of the
flexible connecting device 12 is advantageously remov-
ably fixed to a second fixing support 13, the latter being
preferably a rigid body 13 placed in a portion of the filter
unit 7 adjacent to the filter opening 9. In alternative ad-
vantageous embodiment, the second end 15 of the flex-
ible connecting device 12 may be fixed to any suitable
rigid portion of the laundry washing machine 1.

[0098] As already discussed above with reference to
the first fixing support 33 for the first end 14 of the flexible
connecting device 12, also the second fixing support 13
preferably comprises a hole 35. Again, advantageously
the second end 15 of the flexible connecting device 12,
including the related flexible arrow tip 28b and two lateral
fins 29, is deformed to be allowed to pass through the
hole 35 and, once passed therethrough, regains the orig-
inal shape and abuts against the second fixing support
13, thus allowing the flexible connecting device 12 to be
firmly clamped onto such a second fixing support 13. Also
in this case, a blocking adjuvant element 30b is preferably
present in close proximity of the terminal portions of the
lateral fins 29 of the second end 15, as discussed above
with reference to the blocking adjuvant element 30a of
the first end 14, to better fix the reciprocal position of the
second end 15 and the fixing support 13.

[0099] In such a way, the first end 14 and the second
end 15 of the flexible connecting device 12 are firmly
secured, respectively, to the inner side 21 of the remov-
able closing element 11 and to a portion of the inside of
the laundry washing machine 1.

[0100] Thus, the flexible connecting device 12 allows
the removable closing element 11 to be always connect-
ed to a portion of the laundry washing machine 1. Thus,
the risk that the removable closing element 11 may be
lost or moved away from the laundry washing machine
1, whenitis temporarily removed for allowing the remov-
al/insertion of the filter element 10, is eliminated. Accord-
ingly, there is no delay in repositioning the removable
closing element 11 in the position in which it closes the
filter opening 9 due to not promptly having it when need-
ed, as it occurs in the conventional laundry washing ma-
chines.

[0101] In another advantageous embodiment, not il-
lustrated, the first end 14 and the second end 15 of the
flexible connecting device 12 may be fixed to correspond-
ing fixing elements by other fixing techniques, such as
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by screw elements, threaded holes, and similar tools, or
by welding, gluing, over injection, etc.

[0102] While the presentinvention has been described
with reference to the particular embodiments shown in
the figures, it should be noted that the present invention
is not limited to the specific embodiments illustrated and
described herein; on the contrary, further variants of the
embodiments described herein fall within the scope of
the present invention, which is defined in the claims.

Claims
1. Laundry washing machine (1) comprising:

- a cabinet (2) containing a washing tub (3), in
which washing liquid may be loaded,

- arotatable drum (4), rotatably accommodated
in the washing tub (3) for containing the laundry
to be washed,

- a water load system (5) for conveying washing
water into said washing tub (3);

- a discharge system (6) for discharging waste
washing liquid outside the laundry washing ma-
chine (1), wherein said discharge system (6)
comprises a filter unit (7),

wherein said filter unit (7) comprises:

- afilter receiving body (8), positioned inside
said cabinet (2) and accessible via a filter
opening (9) provided in said cabinet (2);

- afilter element (10) removably positioned
into said filter receiving body (8);

- a removable closing element (11) for se-
lectively closing said filter opening (9), so
as to selectively allowing or impeding the
access to said filter receiving body (8),
characterized in that

said laundry washing machine (1) further
comprises a flexible connecting device (12)
connecting said removable closing element
(11) toa portion of said laundry washing ma-
chine (1).

2. Laundry washing machine (1) according to claim 1,
wherein said removable closing element (11) is mov-
able from a closed position, wherein it closes the
filter opening (9), to a removed position in which the
filter opening (9) is left open, and wherein said flex-
ible connecting device (12) connects said removable
closing element (11) to said laundry washing ma-
chine (1) in both said closed position and said re-
moved position and in each intermediate position be-
tween said closed and removed position.

3. Laundry washing machine (1) according to claim 1
or 2, wherein said flexible connecting device (12)
connects said removable closing element (11) to a
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portion of said filter unit (7).

Laundry washing machine (1) according to claim 1
or 2, wherein said flexible connecting device (12)
connects said removable closing element (11) to a
fixing element (13) placed in a portion of said laundry
washing machine (1) adjacent to said filter unit (7).

Laundry washing machine (1) according to any of
the previous claims, wherein said flexible connecting
device (12) has an elongated shape.

Laundry washing machine (1) according to any of
the previous claims, wherein said flexible connecting
device (12) has a first end (14) and a second end
(15), opposed to said first end (14), wherein the first
end (14) isremovably fixed to said removable closing
element (11).

Laundry washing machine (1) according to claim 6,
wherein said first end (14) of the flexible connecting
device (12)isfixed tothe inner side of said removable
closing element (11).

Laundry washing machine (1) according to claim 6
or 7, wherein said second end (15) of the flexible
connecting device (12) is fixed to a portion of said
filter unit (7).

Laundry washing machine (1) according to claim 2
or to any of claims 3 to 9 when depending on claim
2, wherein said flexible connecting device (12) is as
long as to be accommodated in an empty space (16)
between the inner side of said removable closing
element (11) and said filter unit (7) when said remov-
able closing element (11) is in said closed position,
and as long as to be elongated to allow said remov-
able closing element (11) to be removed in such a
way to leave completely unobstructed the filter open-
ing (9), except for the presence of said flexible con-
necting device (12), when said removable closing
element (11) is in said removed position.

Laundry washing machine (1) according to any of
the previous claims, wherein said removable closing
element (11) contains an integrated sliding fixing el-
ement (17) protruding from its edge and adapted to
engage the border of said filter opening (9), so as to
allow the removable positioning of said removable
closing element (11) into said filter opening (9).

Laundry washing machine (1) according to any of
the previous claims, wherein said removable closing
element (11) comprises a snapping device (18) for
removably fixing it to the border of said filter opening

).

Laundry washing machine (1) according to any of
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13.

14.

the previous claims, wherein said removable closing
element (11) comprises a centring device (19) who
prevents the closure of said filter opening (9) if said
filter element (10) is inserted in said filter receiving
body (8) but not correctly positioned inside the latter.

Laundry washing machine (1) according to claim 12,
wherein said centring device (19) comprises one or
more wings (20) protruding from an inner side (21)
of said removable closing element (11) in such a
position to abut against said filter element (10) if the
latter is inserted in said filter receiving body (8) but
not correctly positioned inside the latter, so as to im-
pede, in this condition, the closure of said filter open-
ing (9) with said removable closing element (11).

Laundry washing machine (1) according to any of
the previous claims, wherein said flexible connecting
device (12) is a rope or a string or a flexible band.



EP 2 977 499 A1

10



EP 2 977 499 A1

Fig. 2

1"



EP 2 977 499 A1

16

Fig. 3

12



EP 2 977 499 A1

20

21

13

17

19

Fig. 4b

32

11

18



EP 2 977 499 A1

Fig. 5

14



EP 2 977 499 A1

Fig. 6

15



EP 2 977 499 A1

Fig. 7

16



EP 2 977 499 A1

— @& 28a
/

14
30a
12
e
30b
v ‘@/
S~ ogp

17



EP 2 977 499 A1

Fig. 10

Fig. 9

18



EP 2 977 499 A1

Fig. 12
Fig. 11

19



10

15

20

25

30

35

40

45

50

55

EP 2 977 499 A1

9

Europdisches
Patentamt

European

Patent Office EUROPEAN SEARCH REPORT

Office européen
des brevets

w

EPO FORM 1503 03.82 (P04C01)

DOCUMENTS CONSIDERED TO BE RELEVANT

Application Number

EP 14 17 8110

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant
to claim

CLASSIFICATION OF THE
APPLICATION (IPC)

A,D

US 2004/148974 Al (NO YANG HWAN [KR] ET
AL) 5 August 2004 (2004-08-05)

* paragraph [0008] *

paragraph [0010] - paragraph [0011]
paragraphs [0014], [0017], [0032]
paragraph [0035] - paragraph [0037]
paragraph [0049] - paragraph [0054]
paragraph [0057] - paragraph [0058]
paragraph [0062] *

figures 1-8 *

* * F F F F F
* * * * *

EP 1 881 101 Al (ELECTROLUX HOME PROD CORP
[BE]) 23 January 2008 (2008-01-23)

* paragraphs [0006] - [0007], [0016] *
* paragraph [0018] - paragraph [0019] *
* paragraph [0023] *

* figures 3-5, 7-8 *

DE 10 2006 043516 B3 (MIELE & CIE [DE])
4 October 2007 (2007-10-04)

* paragraphs [0003], [0005] *

* paragraphs [0021] - [0022] *

* figures 1-3 *

The present search report has been drawn up for all claims

1-14

1-14

INV.
DO6F39/10

ADD.
DO6F39/12
DO6F58/22

TECHNICAL FIELDS
SEARCHED  (IPC)

DO6F

Place of search Date of completion of the search

Munich 29 January 2015

Examiner

Bermejo Pasetti, M

X : particularly relevant if taken alone

Y : particularly relevant if combined with another
document of the same category

A : technological background

O : non-written disclosure

CATEGORY OF CITED DOCUMENTS

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

P : intermediate document document

after the filing date
D : document cited in the application
L : document cited for other reasons

& : member of the same patent family, corresponding

20




10

15

20

25

30

35

40

45

50

55

EPO FORM P0459

EP 2 977 499 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 14 17 8110

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

29-01-2015
Patent document Publication Patent family Publication

cited in search report date member(s) date

US 2004148974 Al 05-08-2004 KR 20040046977 A 05-06-2004
US 2004148974 Al 05-08-2004

EP 1881101 Al 23-01-2008 AT 499475 T 15-03-2011
EP 1881101 Al 23-01-2008
ES 2361774 T3 22-06-2011
IT  PN20060029 Ul 22-01-2008

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

21



EP 2 977 499 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

* US 20040148974 A [0007]

22



	bibliography
	abstract
	description
	claims
	drawings
	search report
	cited references

