EP 3 124 673 A1

(19)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(12)

(43) Date of publication:
01.02.2017 Bulletin 2017/05

(21) Application number: 15179243.9

(22) Date of filing: 31.07.2015

(11) EP 3124 673 A1

EUROPEAN PATENT APPLICATION

(51) IntClL:

DO6F 39/08 (200609 A47L 15/42 (200609

(84) Designated Contracting States:
AL AT BEBG CH CY CZDE DK EE ES FIFRGB
GRHRHUIEISITLILTLULVMC MKMT NL NO
PL PT RO RS SE SI SK SM TR
Designated Extension States:
BA ME
Designated Validation States:
MA

(71) Applicant: Electrolux Appliances Aktiebolag
105 45 Stockholm (SE)

(72) Inventors:
¢ MAIERO, Marco
33080 Porcia (PN) (IT)
* VALENT, Lucio
33080 Porcia (PN) (IT)

(74) Representative: Electrolux Group Patents
AB Electrolux
Group Patents
105 45 Stockholm (SE)

(54)

(67)  The presentinvention relates to a laundry wash-
ing machine (1) equipped with an anti-flooding safety de-
vice (20) comprising a duct (80) having an inner hose
(25) for supplying water from an external supply line (E)
to the laundry washing machine (1) and an outer hose
(26) surrounding the inner hose (25) such that a gap (28)
is defined therebetween for withholding inside it possible
leaking water. The anti-flooding safety device (20) com-
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prises a connector (21) for the connection of distal ends
(254, 26a) of the hoses (25, 26) to the laundry washing
machine (1). The connector (21) comprises a first inlet
(31) and afirst conduit portion (32) which fluidly connects
the inner hose (25) to the laundry washing machine (1)
and comprises a second inlet (41) and a second conduit
portion (42) which fluidly connects the gap (28) to the
inside of the cabinet (2).
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Description

[0001] The presentinventionconcerns the field of laun-
dry washing techniques.

[0002] In particular, the present invention refers to a
laundry washing machine equipped with an anti-flooding
safety device designed for connection to the water main.

BACKGROUND ART

[0003] Nowadays the use of laundry washing ma-
chines, 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),
is widespread.

[0004] In the present description the term "laundry
washing machine" will refer to both simple laundry wash-
ing machines and laundry washing-drying machines.
[0005] Laundrywashing machines generally comprise
an external casing, or cabinet, provided with a washing
tub which contains a rotatable perforated drum. A load-
ing/unloading door ensures access to the drum where
the laundry is placed in order to be washed with water
and proper treating agents (i.e. detergent, softener, rinse
conditioner, etc.).

[0006] Laundry washing machines typically comprise,
inside the cabinet, a products supply unit, or dispenser,
for the introduction of the treating agents into the tub.
Typically, the water for washing the laundry is conveyed
into the tub by making it flow through the dispenser. In
an alternative embodiment, the water is conveyed direct-
ly into the tub bypassing the dispenser.

[0007] In afirsttype of known solutions, water from the
water main is conveyed inside the cabinet of the laundry
washing machine through a flexible hose.

[0008] In different known solutions, water from the wa-
ter mainis conveyed to the cabinet of the laundry washing
machine through an anti-flooding safety device. Safety
devices of the known type comprise an inner flexible hose
which extends longitudinally within an outer flexible hose
so that to define a gap therebetween. Proximal ends of
the hoses are connectable to the water main and distal
ends of the hoses are connectable/connected to the laun-
dry washing machine.

[0009] The water from water main flows through the
inner hose. The outer hose withholds inside it and in the
gap any possible leaking water from the inner hose.
[0010] Theouterhose has therefore the function of pre-
venting any possible leakage of water flowing/contained
in the inner hose from being dispersed in the domestic
environment, causing flooding. For this purpose, prefer-
ably, the proximal ends of said hoses are advantageously
provided with a safety valve that closes the flow of water
in case the leakage of water is detected.

[0011] Furthermore, a supply valve is typically associ-
ated with the cabinet of the laundry washing machine for
controlling the adduction of water coming from the water
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main and the safety device.

[0012] In a first embodiment of known type safety de-
vice, the distal end of the internal hose is mechanically
connected to a supply valve fixedly associated to the
laundry washing machine. The distal end of the outer
hose is connected to the cabinet of the laundry washing
machine at an aperture to put in communication the gap
of the safety device to the inside of the cabinet. A tray
inside the cabinet is provided for collecting any possible
leakage of water arriving from the gap. The tray is pref-
erably provided with a sensor device suitable to detect
the presence, or the level, of the collected water, that
generates a control signal (electrical, pneumatic, or me-
chanical, according to the cases) which causes switching
off of the safety valve, and hence stopping the flow of
water from the water main. In this way, in the presence
of a failure of the inner hose for delivering the water, any
further inflow and hence the risk of flooding is prevented.
The safety device presents the advantage of interrupting
the supply of water also in the case where the leakage
is not due to a failure of the inner hose, but rather to
failures of different hydraulic components mounted in-
side the cabinet.

[0013] However, the laundry washing machines
equipped with a safety device of the known art pose some
drawbacks.

[0014] Afirst drawback posed by the known safety de-
vice is constituted by the complexity of its distal ends for
the connection of the hoses to, respectively, the supply
valve and the cabinet of the laundry washing machine.
[0015] Another drawback posed by the known tech-
nique is constituted by the fact that the distal ends of the
hoses with arrangement for the connection to the supply
valve and the cabinet is cumbersome.

[0016] This firstly negatively affects the mounting op-
eration of the safety device. This, in turn, may negatively
affect the correct/tight connection of the safety device to
the supply valve and/or the cabinet.

[0017] This also negatively affects size and/or manu-
facturing costs of the safety device and hence size and/or
manufacturing costs of the laundry washing machine.
[0018] The object of the present invention is therefore
to overcome the drawbacks posed by the known tech-
niques.

[0019] Itis an object of the invention to provide an al-
ternative anti-flooding safety device for laundry washing
machines of known type.

[0020] Itis another object of the invention to provide a
laundry washing machine equipped with an anti-flooding
safety device having reduced complexity and/or size
compared to laundry washing machines of known type.
[0021] It is a further object of the invention to provide
a laundry washing machine equipped with an anti-flood-
ing safety device which simplifies the mounting operation
of the safety device compared to laundry washing ma-
chines of known type.

[0022] Itis another object of the invention to provide a
laundry washing machine equipped with an anti-flooding
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safety device having higher reliability compared to laun-
dry washing machines of known type.

DISCLOSURE OF INVENTION

[0023] The applicant has found that by providing a
laundry washing machine equipped with an anti-flooding
safety device comprising a duct having an inner hose for
supplying water from an external supply line to the laun-
dry washing machine and an outer hose surrounding the
inner hose such that a gap is defined therebetween for
withholding inside it possible leaking water and by pro-
viding the anti-flooding safety device with a connector for
the connection of distal ends of the hoses to the laundry
washing machine and wherein the connector comprises
a first inlet and a first conduit portion which fluidly con-
nects said inner hose to the laundry washing machine
and further comprises a second inlet and a second con-
duit portion which fluidly connects the gap to the inside
of the cabinet, it is possible to reduce the complexity
and/or the size of the anti-flooding safety device and of
the laundry washing machine compared to known sys-
tem.

[0024] The present invention relates, therefore, to a
laundry washing machine equipped with an anti-flooding
safety device, said laundry washing machine comprising:

- acabinet supporting a washing drum adapted to re-
ceive laundry and a washing tub externally arranged
with respect to said washing drum;

- a water supply unit suited to supply water into said
washing tub, said water supply unit being fixedly as-
sociated to said cabinet and comprising at least one
water supply inlet;

said anti-flooding safety device comprising a duct having
at least one inner hose for supplying water from an ex-
ternal supply line to said at least one water supply inlet
of said water supply unit and at least one outer hose
surrounding said inner hose such that a gap is defined
between said hoses for withholding inside it possible
leaking water, said inner hose extending longitudinally
between a proximal end and a distal end and said outer
hose extending longitudinally between a proximal end
and a distal end,

wherein said anti-flooding safety device comprises a first
connector for the connection of said distal ends of said
hoses to said laundry washing machine, said first con-
nector comprising:

- a supplying water conveying line comprising a first
inlet for the connection to said distal end of said inner
hose and a first conduit portion for the connection to
said at least one water inlet of said water supply unit,
said supplying water conveying line fluidly connect-
ing said inner hose to said water supply unit;

- aleaking water conveying line comprising a second
inlet for the connection to said distal end of said outer
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hose and a second conduit portion for the adduction
of said leaking water inside said cabinet, said leaking
water conveying line fluidly connecting said gap to
the inside of said cabinet.

[0025] In a preferred embodiment of the invention, the
first connector further comprises a fastening device for
the connection to the wall portion of the cabinet. Prefer-
ably, the first inlet is inserted into the distal end of the
inner hose. Preferably, the second inlet is externally con-
nected to the distal end of the outer hose.

[0026] In a preferred embodiment of the invention, the
second inlet surrounds the first inlet so as to define a
chamber therebetween.

[0027] According to a preferred embodiment of the in-
vention, the first inlet and/or the second inlet comprises
a tubular portion, preferably a cylindrical tubular portion.
Also preferably, the first conduit portion and/or the sec-
ond conduit portion comprises a tubular portion, prefer-
ably a cylindrical tubular portion.

[0028] In a preferred embodiment of the invention, the
first inlet extends along an axis and the first conduit por-
tion extends along an axis, wherein the axis of the first
inlet and the axis of the first conduit portion intersect at
an angle higher or equal to 90° and lower than 180°,
preferably at an angle comprised between 135° and 90°,
more preferably at an angle equal to 90°.

[0029] In a preferred embodiment of the invention, the
second inlet extends along an axis and the second con-
duit portion extends along an axis, wherein the axis of
the secondinlet and the axis of the second conduit portion
intersect at an angle higher or equal to 90° and lower
than 180°, preferably at an angle comprised between
135° and 90°, more preferably at an angle equal to 90°.
[0030] According to a preferred embodiment of the in-
vention, the axis of the firstinlet and the axis of the second
inlet are substantially parallel one to the other. According
to a further preferred embodiment of the invention, the
axis of the first inlet and the axis of the second inlet sub-
stantially coincides.

[0031] According to a preferred embodiment of the in-
vention, the axis of the first conduit portion and the axis
of the second conduit portion are substantially parallel
one to the other.

[0032] Preferably, the first conduit portion of the sup-
plying water conveying line and the second conduit por-
tion of the leaking water conveying line are two separate
parts of the first connector.

[0033] Ina preferred embodiment of the invention, the
second conduit portion terminates inside the cabinet by
passing through an aperture realized in the wall portion
of said cabinet.

[0034] According to a preferred embodiment of the in-
vention, the supplying water conveying line and the leak-
ing water conveying line define a completed, integral,
unitary member.

[0035] Preferably, the supplying water conveying line
and the leaking water conveying line are obtained in a
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single piece construction, preferably made with a plastic
material, more preferably by moulding.

[0036] According to a preferred embodiment of the in-
vention, the first conduit portion further comprises a con-
nection device for the connection to the inlet duct. Pref-
erably, the connection device comprises a ring-nut.

[0037] Preferably, a filter is arranged at said connec-
tion device.
[0038] In a preferred embodiment of the invention, the

second conduit portion further comprises a fastening de-
vice for the connection to the laundry washing machine.
In a further preferred embodiment of the invention, said
fastening device are suited for the connection to the wall
portion of the cabinet.

[0039] Preferably, said fastening device comprises a
flange extending from the second conduit portion and at
least one hole for receiving at least one fastening screw.
[0040] In a preferred embodiment of the invention, the
flange extends perpendicularly with respect to the axis
of the second conduit portion.

[0041] According to a preferred embodiment of the in-
vention, the anti-flooding safety device further comprises
a cover arrangement removably connected to the first
connector, the cover arrangement being suitable to pro-
tect at least the first conduit portion of the first connector.
[0042] Preferably,the coverarrangementis removably
connected to the first connector by means of at least one
fastening screw.

[0043] In a preferred embodiment of the invention, the
cover arrangement further comprises a water collector
device which is arranged below the first conduit portion
for the adduction of possible leaking water collected
around the first conduit portion inside the cabinet.
[0044] Preferably, the water collector device compris-
es a drain portion which terminates inside the cabinet by
passing through an aperture realized in the wall portion
of the cabinet.

[0045] According to a preferred embodiment of the in-
vention, the water supply unit comprises at least one
valve, said at least one valve being provided with the
water supply inlet.

[0046] In a preferred embodiment of the invention, the
anti-flooding safety device further comprises a second
connector for the connection of the proximal ends of the
hoses to the external supply line.

[0047] Preferably, the second connector comprises a
safety valve arrangement which is controllable for stop-
ping the flow of water from the external supply line.
[0048] In a preferred embodiment of the invention, the
anti-flooding safety device comprises a signal line con-
nected to a control unit for controlling the safety valve
arrangement, the signal line passing through the gap of
the duct.

[0049] Inafurther aspectthereof,the presentinvention
concerns an anti-flooding safety device for a laundry
washing machine comprising:

- acabinet supporting a washing drum adapted to re-
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ceive laundry and a washing tub external to said
washing drum;

- a water supply unit suited to supply water into said
washing tub, said water supply unit being fixedly as-
sociated to said cabinet and comprising at least one
water supply inlet;

said anti-flooding safety device comprising a duct having
at least one inner hose for supplying water from an ex-
ternal supply line to said at least one water supply inlet
of said water supply unit and at least one outer hose
surrounding said inner hose such that a gap is defined
between said hoses for withholding inside it possible
leaking water, said inner hose extending longitudinally
between a proximal end and a distal end and said outer
hose extending longitudinally between a proximal end
and a distal end,

wherein said anti-flooding safety device comprises a first
connector for the connection of said distal ends of said
hoses to said laundry washing machine, said first con-
nector comprising:

- a supplying water conveying line comprising a first
inlet for the connection to said distal end of said inner
hose and a first conduit portion for the connection to
said at least one water inlet of said water supply unit,
said supplying water conveying line fluidly connect-
ing said inner hose to said water supply unit;

- aleaking water conveying line comprising a second
inletfor the connection to said distal end of said outer
hose and a second conduit portion for the adduction
of said leaking water inside said cabinet, said leaking
water conveying line fluidly connecting said gap to
the inside of said cabinet.

[0050] In a preferred embodiment of the invention, the
first connector further comprises a fastening device for
the connection to the wall portion of the cabinet.

BRIEF DESCRIPTION OF THE DRAWINGS

[0051] Further characteristics and advantages of the
present invention will be highlighted in greater detail in
the following detailed description of preferred embodi-
ments of the invention, provided with reference to the
enclosed drawings. In the drawings, corresponding char-
acteristics and/or components are identified by the same
reference numbers. In such drawings:

- Figure 1 shows a perspective rear view of a laundry
washing machine equipped with an anti-flooding
safety device according to a first embodiment of the
invention;

- Figure 2 shows the anti-flooding safety device of Fig-
ure 1 isolated from the rest;

- Figure 3 shows an enlarged plan view of the portion
of the rear side wall of the cabinet of the laundry
washing machine where the anti-flooding safety de-
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vice is connected (with the anti-flooding safety de-
vice not visible);

- Figure 4 shows the rear side wall of the cabinet of
the laundry washing machine of Figure 3 and part of
the anti-flooding safety device disconnected there-
from;

- Figure 5 shows a patrtially sectioned plan view of the
laundry washing machine of Figure 1 sectioned
along line V°-V° with the anti-flooding safety device
in its connected configuration;

- Figure 6 corresponds to Figure 5 with the anti-flood-
ing safety device disconnected;

- Figure 7 is an exploded view of a first end of the
safety device of Figure 2;

- Figure 7Ashows an element of Figure 7 from another
point of view;

- Figure 8 shows a plan view of a first component of
the safety device of Figure 7;

- Figure 9 shows a lateral plan view of the component
depicted in Figure 8;

- Figure 10 shows a sectioned plan view of the com-
ponent depicted in Figure 8 sectioned along line X°-
X°;

- Figure 11 shows a perspective view of a detail of the
anti-flooding safety device according to a further pre-
ferred embodiment of the invention;

- Figure 12 shows a perspective view from inside of a
laundry washing machine equipped with the anti-
flooding safety device of Figure 11;

- Figure 13 shows a further preferred embodiment of
Figure 4;

- Figure 13A shows a detail of Figure 13 from another
point of view;

- Figure 14 shows an enlarged plan view of the portion
of the rear side wall of the cabinet of the laundry
washing machine where the anti-flooding safety de-
vice of Figure 13 is connected (with the anti-flooding
safety device not visible);

- Figure 15 shows a vertical sectioned plan view of
the anti-flooding safety device of Figure 13 inits con-
nected configuration.

DETAILED DESCRIPTION OF THE INVENTION

[0052] The present invention has proved to be partic-
ularly advantageous when applied to laundry washing
machines, as described below. It should in any case be
underlined thatthe presentinvention is notlimited to laun-
dry washing machines. On the contrary, the present in-
vention can be conveniently applied to laundry washing-
drying machines (i.e. laundry washing machines which
can also dry laundry).

[0053] In the present description, therefore, the term
"laundry washing machine" will refer to both simple laun-
dry washing machines and laundry washing-drying ma-
chines.

[0054] Furthermore, reference to "an embodiment" or
"one embodiment" or "preferred embodiment/s" within
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the framework of the present description is intended to
indicate that a particular configuration, structure, or char-
acteristic described in relation to the embodiment is com-
prised in at least one embodiment. Hence, phrases such
as "in an embodiment” or "in one embodiment" and the
like, that may be present in different points of the present
description, do not necessarily all refer to one and the
same embodiment. Furthermore, the details, configura-
tions, structures, or characteristics can be combined in
any adequate way in one or more embodiments, even
different from the ones exemplified. With reference to
Figure 1 a laundry washing machine 1 equipped with an
anti-flooding safety device 20 according to a first embod-
iment of the invention is described, hereinafter simply
indicated as "safety device".

[0055] The laundry washing machine 1 comprises an
external casing or cabinet 2, in which a washing tub (not
shown) is externally arranged with respect to a perforated
washing drum (not shown) where the laundry to be treat-
ed can be loaded. The cabinet 2 is provided with a load-
ing/unloading door, not visible, which allows access to
the drum.

[0056] The external cabinet2 comprises a vertical front
side wall 2a, a vertical rear side wall 2b, two vertical lateral
side walls 2c, 2d and an upper side wall 2e.

[0057] The laundry washing machine preferably com-
prises a wash products dispenser (not shown) to supply
wash products into the tub during a washing cycle. Wash
products may comprise, for example, detergent, rinse
additives, fabric softener or fabric conditioners, water-
proofing agents, fabric enhancers, rinse sanitization ad-
ditives, chlorine-based additives, etc..

[0058] Also a water supply unit 5 (partially visible in
figures 5 and 6) is preferably arranged in the upper part
of the laundry washing machine 1 and fixedly associated
tothe cabinet 2. The water supply unit5is suited to control
the adduction of water coming from an external supply
line E, hereinafter indicated as water main E.

[0059] Thelaundry washing machine 1 advantageous-
ly comprises a main control unit, non shown, connected
to the various parts of the laundry washing machine 1 in
order to ensure its operation.

[0060] The water supply unit 5 preferably comprises a
supply valve 6 which is properly controlled, opened and
closed, during the washing cycle.

[0061] In different embodiments, the water supply unit
may comprise further supply valves, for example a sec-
ond valve for controlling adduction of hot water coming
from a respective hot water external source.

[0062] The supply valve 6 comprises an inlet duct 7
which is designed for the hydraulic connection to the safe-
ty device 20.

[0063] As said above, the water supply unit 5 is fixedly
associated to the cabinet 2. Preferably the water supply
unit 5 is substantially totally arranged inside the cabinet
2. It is clear that part of the water supply unit 5 may pro-
trude from the cabinet 2. For example all, or part, of the
inletduct 7 may protrude from the cabinet 2 or all, or part,
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of the supply valve 6 may protrude from the cabinet 2.
On the other hand, when the water supply unit 5 is totally
arranged inside the cabinet 2 there are no parts of the
water supply unit 5 which protrude from the cabinet 2.
[0064] The safety device 20, as better visible in Figure
2, comprises a duct 80 having a first end 17, or distal
end, and a second opposite end 18, or proximal end. At
said distal end 17 the safety device 20 comprises a first
arrangement 21, indicated also with "first connector"
alongside the description, which is designed for the con-
nection to the supply valve 6. At said proximal end 18
the safety device 20 comprises a second arrangement
22, indicated also with "second connector" alongside the
description, which is designed for the connection to the
water main E.

[0065] The second connector 22 preferably comprises
a safety valve arrangement 23 and connection means
24, for example aring-nut, for the connection to the water
main E, such as a tap. The safety valve arrangement 23
preferably comprises a solenoid valve (not visible) which
is controlled by a signal running over a signal line 66, or
wire, that reaches a control unit inside the cabinet 2
through the duct 80, as better explained below. This con-
trol unit is preferably part of the main control unit of the
laundry washing machine. In different embodiments,
nevertheless, the control unitmay be a separate unit from
the main control unit. In this case, the control unit may
preferably communicate with the main control unit.
[0066] In a further preferred embodiment of the inven-
tion, the control unit may be located in correspondence
of the safety valve arrangement.

[0067] The duct 80 comprises an inner hose 25 and
anouter hose 26, such as flexible hoses preferably made
of thermoplastic material. The outer hose 26 surrounds
the inner hose 25 in such a way that between them an
annular gap 28 is defined, as better visible in Figures 5,
6 and 10.

[0068] The materials used for producing the hoses 25
and 26 can be of a type known in the sector, for example
PP for the outer hose 26 and PVC or PP for the inner
hose 25.

[0069] When the laundry washing machine is working
properly, the water coming from the water main E flows
from the second connector 22 of the safety device 20
towards the first connector 21 through and inside the in-
ner hose 25. The outer hose 26 withholds inside it and
in the annular gap 28 any possible leaking water from
the inner hose 25.

[0070] The gap 28 is therefore designed to allow the
leaking water to pass between the outer hose 26 and the
inner hose 25, preferably also in an axial direction with
respect to the two hoses, in particular towards the first
connector 21.

[0071] The first connector 21, as said above, is de-
signed for the connection to the supply valve 6. At this
purpose, the rear side wall 2b of the cabinet 2, as illus-
trated in Figures 3 and 4, preferably comprises a first
aperture 11 which allows access to the inlet duct 7 of the
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supply valve 6.

[0072] As better visible in Figure 4, the inlet duct 7 pref-
erably protrudes from the rear side wall 2b of the cabinet
2.

[0073] Alternatively, in particular when the supply
valve 6 is totally placed inside the cabinet 2, the inlet duct
7 preferably may comprise an intermediate duct allowing
the connection to the first connector 21.

[0074] The rear side wall 2b of the cabinet 2 further
comprises a second aperture 12 which is designed to put
in communication the gap 28 of the safety device 20 to
the inside of the cabinet 2, as will be described later. A
tray (not shown) inside the cabinet 2, preferably at the
lower part of the cabinet 2, is provided for collecting any
possible leaking water arriving from the gap 28. The tray
is then preferably provided with a sensor device suitable
to detect the presence, or the level, of the collected water,
that generates a control signal (electrical, pneumatic, or
mechanical, according to the cases) which preferably
causes switching off of the safety valve arrangement 23
and/or of the supply valve 6 and hence stops the flow of
water from the water main E.

[0075] In this way, in the presence of a failure of the
inner hose 25 for delivering the water, any further inflow
and hence the risk of flooding is prevented. The safety
device 20 has the advantage of interrupting the supply
of water also in the case where the leakage is not due to
a failure of the inner hose 25, but rather to failures of
different hydraulic components mounted inside the cab-
inet 2.

[0076] The first connector 21 of the safety device 20,
according to the present invention, comprises a supply-
ing water conveying line 30 and a leaking water convey-
ing line 60.

[0077] The supplying water conveying line 30 hydrau-
lically and mechanically connects the terminal portion
25a, or distal end 25a, of the inner hose 25 of the duct
80 to the water supply unit 5, preferably to the inlet duct
7 of the supply valve 6. The supplying water conveying
line 30, therefore, fluidly connects the inner hose 25 of
the duct 80 to the water supply unit 5.

[0078] It is underlined that in the present application
saying that a conveying line "fluidly connects" a first com-
ponent to a second component means that a fluid can
flow from the first component to the second component
and vice versa.

[0079] The leaking water conveying line 60 is config-
ured to put in fluid communication the gap 28 between
hoses 25, 26 with the inside of the cabinet 2.

[0080] The leaking water conveying line 60, therefore,
fluidly connects the gap 28 of the duct 80 to the inside of
the cabinet 2.

[0081] The supplyingwaterconveyingline 30, as better
illustrated in Figure 10, comprises a first inlet 31 for the
connection to the distal end 25a of the inner hose 25 and
a first conduit portion 32 for the connection to the inlet
duct 7 of the supply valve 6. In the embodimentiillustrated
and described here, the first conduit portion 32 is advan-
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tageously directly connected to the inlet duct 7.

[0082] In further preferred embodiments, in particular
when the supply valve 6 is totally placed inside the cab-
inet 2, the inlet duct 7 preferably comprises an interme-
diate duct allowing the connection to the conduit portion
32.

[0083] The firstinlet 31 preferably comprises a tubular
portion 33, more preferably cylindrically shaped, which
is apt to be inserted into the distal end 25a of the inner
hose 25. The firstinlet 31 extends along an axis X which
substantially coincides with the axis of the distal end 25a
of the inner hose 25. The tubular portion 33 preferably
has coupling elements 33a on the outside, preferably
comprising a corrugation, for coupling with an inlet region
of the inner hose 25. It is clear that in different embodi-
ments other equivalent means of fastening may be pro-
vided.

[0084] The first conduit portion 32 for the connection
to the inlet duct 7 of the supply valve 6 preferably com-
prises a tubular portion 34, more preferably cylindrically
shaped, which is provided with a connection device 35
for the connection to the inlet duct 7 of the supply valve
6. Alternatively, as mentioned above, the inlet duct 7 may
preferably comprise an intermediate duct allowing the
connection to the conduit portion 32.

[0085] The first conduit portion 32 extends along an
axis Y which substantially coincides with the axis of the
inlet duct 7 of the supply valve 6.

[0086] The axisY of the first conduit portion 32 is pref-
erably perpendicular to the axis X of the first inlet 31, as
it appears in the preferred embodiment illustrated and
described herein with reference to Figure 10.

[0087] The firstinlet 31 and the first conduit portion 32
of the supplying water conveying line 30 are connected
through an intermediate conduit portion 36 which prefer-
ably has a bent section 37.

[0088] Preferably, the intermediate conduit portion 36
and the first inlet 31 are integrated each other.

[0089] More preferably, the intermediate conduit por-
tion 36, except the bent section 37, and the first inlet 31
are coaxially integrated each other.

[0090] Preferably,thefirstinlet 31, the first conduit por-
tion 32 and the intermediate conduit portion 36 define a
completed, integral, unitary member.

[0091] More preferably, they are obtained in a single
piece construction preferably made with a plastic mate-
rial, more preferably made of glass fiber reinforced
polyammide (PA66-GF30). They are preferably obtained
by moulding, more preferably by injection moulding.
[0092] This construction positively affects the safety
device 20 in term of overall size and/or weight.

[0093] Advantageously, the perpendicularity between
the axis Y of first conduit portion 32 and the axis X of the
first inlet 31 allows to keep the distance D between the
distal end 25a of the inner hose 25 and the rear side wall
2b of the cabinet 2, as depicted in Figure 5, as short as
possible since the first inlet 31 is substantially parallel
and close to the rear side wall 2b of the cabinet 2.
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[0094] Advantageously, this renders the safety device
20 less cumbersome.

[0095] In preferred embodiments of the invention, the
two axis X, Y are kept substantially perpendicular and
intersects at a 90° (right) angle, as in the present case
illustrated in Figure 10.

[0096] In differentembodiments, the two axis X, Y may
intersect at different angles, but preferably lower than
180°. Preferably, the angle between the two axis X, Y is
comprised between 135° and 90°, more preferably is
equal to 90° (for the reasons explained above).

[0097] In further preferred embodiments of the inven-
tion the angle between the two axis X, Y may be also
less than 90°.

[0098] The connection device 35 of the first conduit
portion 32 for the connection to the inlet duct 7 preferably
comprises a ring-nut 50 with inner threads 50a for the
connection to corresponding outer threads 7a of the inlet
duct 7 (as better visible in Figure 5).

[0099] The connection device 35 further preferably
comprises a counter ring-nut 51.

[0100] It is clear that in different embodiments other
equivalent connection devices may be provided.

[0101] Also, preferably, a filter 52 is arranged at said
connection device 35, more preferably inside the inlet
duct 7. Preferably a removable filter 52 is used.

[0102] The leaking water conveying line 60 comprises
a second inlet 41 for the connection to the distal end 26a
of the outer hose 26 and a second conduit portion 42
which preferably enters the second aperture 12 of the
rear side wall 2b of the cabinet 2. The second inlet 41 is
externally connected to the distal end 26a of the outer
hose 26.

[0103] The second inlet 41 preferably comprises a tu-
bular portion 43, more preferably cylindrically shaped,
which is apt to receive the distal end 26a of the outer
hose 26.

[0104] The second inlet 41 extends along an axis X’
which is substantially parallel with the axis Z’ of the distal
end 26a of the outer hose 26. In different embodiments
the axis X’ of the second inlet 41 may coincide with the
axis Z’ of the distal end 26a of the outer hose 26, or even
inclined one to the other.

[0105] Furthermore, preferably, the axis X’ of the sec-
ond inlet 41 is also parallel with the axis X of the firstinlet
31. In different embodiments, not shown, the axis X' of
the second inlet 41 may coincide with the axis X of the
first inlet 31.

[0106] The tubular portion 43 of the second inlet 41
advantageously surrounds the tubular portion 33 of the
first inlet 31.

[0107] The upper portion 43a of the tubular portion 43
of the second inlet 41 joins the intermediate conduit por-
tion 36 so that a chamber 48 is defined between the first
inlet 31 and the second inlet 41. The chamber 48 fluidly
communicates with the gap 28 of the duct 80.

[0108] The tubularportion 43 is preferably coupled with
an outlet region of the outer hose 26 by press fit, prefer-
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ably with interposition of sealing means (for example an
O-ring 144). Itis clear that in different embodiments other
equivalent means of fastening may be provided.

[0109] The second conduit portion 42 preferably com-
prises a tubular portion 44, more preferably cylindrically
or ovally shaped. The second conduit portion 42 prefer-
ably extends from the second inlet 41 and is fluidly con-
nected with the chamber 48.

[0110] Thesecond conduitportion42 preferably enters
the second aperture 12 of the side wall 2b of the cabinet
2 and terminates inside the same cabinet 2.

[0111] ltis clear thatthe second conduit portion 42 and
the first conduit portion 32 are two separate parts of the
first connector 21; more in detail the second conduit por-
tion 42 is externally disposed with respect to the first con-
duit portion 32. Preferably, the second conduit portion 42
extends along an axis Y’ which is substantially parallel
to the axis Y of the first conduit portion 32.

[0112] Indifferentembodiments, thetwo axis Y’, Y may
also be inclined one to the other, preferably by a small
angle.

[0113] The axis Y’ of the second conduit portion 42 is

preferably perpendicular to the axis X’ of the second inlet
41, as it appears in the preferred embodiment illustrated
and described herein with reference to Figure 10.
[0114] Preferably, the intermediate conduit portion 36
and the firstinlet 31 of the supplying water conveying line
30 and the secondinlet 41 of the leaking water conveying
line 60 are integrated each other.

[0115] Preferably, then, the second inlet 41 and the
second conduit portion 42 define a completed, integral,
unitary member.

[0116] More preferably, they are obtained in a single
piece construction preferably made with a plastic mate-
rial, more preferably made of glass fiber reinforced
polyammide (PA66-GF30). They are preferably obtained
by moulding, more preferably by injection moulding.
[0117] Still more preferably, all the elements, namely
the second inlet 41, the second conduit portion 42, the
first inlet 31, the first conduit portion 32 and the interme-
diate conduit portion 36, define a completed, integral,
unitary member.

[0118] In other words, the supplying water conveying
line 30 and the leaking water conveying line 60 define a
completed, integral, unitary member.

[0119] Again, they are preferably obtained in a single
piece construction preferably made with a plastic mate-
rial, preferably by moulding, more preferably by injection
moulding.

[0120] This construction positively affects the safety
device 20 in term of overall size and/or weight. This also
renders the safety device 20 less cumbersome.

[0121] Analogously and advantageously, the perpen-
dicularity between the axis Y’ of second conduit portion
42 and the axis X’ of the second inlet 41 allows to keep
the distance D between the distal end 26a of the outer
hose 26 and the rear side wall 2b of the cabinet 2 as short
as possible since the second inlet 41 is substantially par-
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allel and close to the rear side wall 2b of the cabinet 2.

[0122] This further renders the safety device 20 less
cumbersome and reduces its overall size.

[0123] In preferred embodiments of the invention, the
two axis X, Y’ are kept substantially perpendicular and
intersects at a 90° (right) angle, as in the present case
illustrated in Figure 10.

[0124] In different embodiments, the two axis X', Y’
may intersect at different angles, but preferably lower
than 180°. More preferably, the angle between the two
axis X', Y’ is comprised between 135° and 90°, more
preferably is equal to 90° (for the reasons explained
above).

[0125] In further preferred embodiments of the inven-
tion the angle between the two axis X', Y’ may be also
less than 90°.

[0126] The second conduit portion 42 is further prefer-
ably provided with a fastening device 45 for the connec-
tion to the rear side wall 2b of the cabinet 2. The fastening
device 45 preferably comprises a flange 46 (better visible
in Figures 7 and 8) extending from the second conduit
portion 42 and fastening means 47, preferably holes 47,
for receiving fastening screws (not visible in the Figures).
Fastening screws advantageously engage respective
holes 147 provided at the rear side wall 2b of the cabinet
2 (visible in Figure 3). The flange 46 preferably extends
perpendicularly with respect to the axis Y’ of the second
conduit portion 42.

[0127] Itis clear that in different embodiments equiv-
alent fastening devices may be provided.

[0128] Furthermore, in different embodiments, fasten-
ing device for the second conduit portion 42, as for ex-
ample just described, could be even omitted.

[0129] In such a case, the correct and firm position of
the second conduit portion 42 may be obtained by the
fixing effect deriving from the connection device 35 of the
first conduit portion 32.

[0130] The part 42a of the second conduit portion 42
protruding from the flange 46 substantially represents
the terminating portion which is at least partially inserted
into the second aperture 12 of the rear side wall 2b of
the cabinet 2 (as visible in Figure 5). According to the
preferred embodiment here illustrated, leaking water
coming from the gap 28 of the duct 80 and flowing through
the chamber 48 and the second conduit portion 42 is
therefore advantageously discharged inside the cabinet
2.

[0131] Advantageously, the first conduit portion 32 and
the second conduit portion 42 of the first connector 21
are two distinct parts and are kept at a substantially pre-
cise reciprocal distance, in particular when they are re-
alized as a completed, integral, unitary member. This fea-
ture helps the mounting operation of the safety device
20, in particular the correct alignment of the first conduit
portion 32 with the inlet duct 7 of the supply valve 6 and
the correct alignment of the second conduit portion 42
with the second aperture 12.

[0132] The correct alignmentis also obtained between
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the connection device 35 of the first conduit portion 32
and the inlet duct 7 of the supply valve 6 and between
the fastening device 45 of the second conduit portion 42
and the rear side wall 2b of the cabinet 2.

[0133] Easy mounting operation obtained by said cor-
rect alignments increases reliability of the system com-
pared to known system.

[0134] In Figures 9 and 10 the signal line 66 (wire) is
also depicted. The wire 66 connects the main control unit
(not illustrated) inside the cabinet 2 to the solenoid valve
of the safety valve arrangement 23, as explained above.
The wire 66 from the solenoid valve reaches the main
control unit inside the cabinet 2 by passing through the
gap 28 alongside the duct 80, the chamber 48 and the
second conduit portion 42 of the first connector 21.
[0135] Figures 9 and 10 also show a terminal electrical
connector 66a of the signal line 66 (wire) which is advan-
tageously connectable to the main control unit.

[0136] In differentalternative embodiments the wire 66
is a probe, whereas the control unit of the safety valve
arrangement is in the same safety valve arrangement.
[0137] In another aspect of the present invention, the
safety device 20 further comprises a cover arrangement
90 for the first connector 21. The cover arrangement 90
is suitable to protect the first connector 21 from external
environment. The cover arrangement 90 also constituted
a safety arrangement against accidental tampering.
[0138] The cover arrangement 90 preferably compris-
es a cover 81 which is removably connected to the first
connector 21. The cover 81 preferably comprises a cup-
shaped body which surrounds the first conduit portion
32, the connection device 35 and partially the intermedi-
ate portion 36. The cover 81 comprises a slot 82 which
allows assembling of the same to the first connector 21
receiving the intermediate portion 36.

[0139] The cover 81 is preferably arranged above the
second conduit portion 42, i.e. it does not enclose the
second conduit portion 42.

[0140] In further embodiments, nevertheless, the cov-
er may surround also the second conduit portion 42.
[0141] In the preferred embodiment here illustrated,
the cover 81 isremovably connected to the first connector
21 by means of a screw 83 which is inserted in a hole 84
of the cover 81 and engages a threaded hole 85 realized
in a seat 86 of the first connector 21.

[0142] In different embodiments, the connection may
be realized differently, for example by means of Velcro
fastening means, snap means, etc.

[0143] It has to be noted that in the preferred embod-
iment above described, the terminal part of the second
conduit portion 42, i.e. the above described part indicated
with 42a, preferably comprises an hydraulic adaptor 91.
[0144] It has to be further noted that in the preferred
embodiment above described, the terminal part 42a of
the second conduit portion 42 is advantageously inserted
into the second aperture 12 of the rear side wall 2b and
enters the same second aperture 12. In different embod-
iments, nevertheless, the terminal part 42a of the second
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conduit portion 42 may be arranged so as to be displaced
at a short distance from the rear side wall 2b or in contact
with said rear side wall 2b.

[0145] The hydraulic adaptor 91 is advantageously
used in case the laundry washing machine 1 is further
internally provided with a leaking water conveying device
95, as illustrated in Figures 11 and 12, which is suited to
convey the leaking water from the first connector 21 to a
proper water collecting housing (for example a tray as
said above).

[0146] The hydraulic adaptor 91 is preferably inserted
in the terminal part 42a of the second conduit portion 42
in a releasable manner.

[0147] The leaking water conveying device 95 prefer-
ably comprises a duct 96 and a terminal hose 97.
[0148] The hydraulic adaptor 91 preferably comprises
a first opening 92 which is properly shaped to be con-
nectable to the terminal hose 97 of the leaking water con-
veying device 95.

[0149] Furthermore, the hydraulic adaptor 91 prefera-
bly comprises a second opening 93 which allows the pas-
sage of the wire 66, as illustrated for example in figure
10. In different embodiments, nevertheless, the hydraulic
adaptor 91 and/or the leaking water conveying device 95
may be omitted.

[0150] With reference to Figures 13 to 15 an anti-flood-
ing safety device 120 according to a further preferred
embodiment of the invention is described. In the drawing,
corresponding characteristics and/or components of the
first embodiment previously described are identified by
the same reference numbers.

[0151] This safety device 120 differs from the safety
device 20 previously described with reference to Figures
1 to 10 in that the cover 181 of the cover arrangement
190 further comprises a water collector device 185.
[0152] In the preferred embodiment here illustrated,
the water collector device 185 is defined by adrain portion
186 of the cover 181. The drain portion 186 is substan-
tially a portion which protrudes from the body of the cover
181. When the cover 181 and the safety device 120 are
properly installed, as illustrated in Figure 15, drain portion
186 is arranged below the first conduit portion 32 and the
connection device 35. The drain portion 186 is advanta-
geously configured so as to terminate inside the cabinet
2 in a third aperture 13 realized in the rear side wall 2b
of the cabinet 2. The third aperture 13 is better visible in
Figures 13 and 14.

[0153] The watercollectordevice 185, andin particular
the drain portion 186, has the function of collecting water
leaking from the first conduit portion 32 and/or the con-
nection device 35 and discharging it inside the cabinet 2
(for example leaking water due to the ring-nut 50 not fit-
ting closely).

[0154] At this purposes, the drain portion 186 is pref-
erably slightly inclined with respect to the horizontal plane
so that the leaking water easily falls down by gravity in-
side the cabinet 2.

[0155] As explained above, a tray then preferably also
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collects said leaking water.

[0156] In order to install the cover 181 to the first con-
nector 21, the cover 181 comprises a shaped slot 182
having a first portion 182a and a second portion 182b
which extends transversely with respect to the first por-
tion 182a, as illustrated in Figure 13A.

[0157] The cover 181 is first moved towards the first
connector 21 with the first portion 182a of the slot 182
receiving the intermediate portion 36 of the first connector
21. The cover 181 is then rotated with the second portion
182a of the slot 182 which receives the intermediate por-
tion 36 of the first connector 21. Rotation is stopped when
the drain portion 186 is arranged below the first conduit
portion 32 and is also aligned with the third aperture 13
of the rear side wall 2b of the cabinet 2. Finally, the cover
181 and the first connector 21 are fixed it their final op-
erative position, as illustrated in Figure 15.

[0158] In different embodiments, the water collector
device may be differently realized. For example, the wa-
ter collector device may comprise a baffle, preferably
slightly inclined with respect to the horizontal plane, pro-
truding from the body of the cover and arranged below
the first conduit portion and the connection device and
configured so as to terminate inside the cabinet.

[0159] It has thus been shown that the present inven-
tion allows all the set objects to be achieved. In particular,
it makes it possible to provide an alternative anti-flooding
safety system in a laundry washing machine equipped
with said safety system.

[0160] It is underlined that the laundry washing ma-
chineillustrated in the enclosed figure is of the front-load-
ing type; however it is clear that the system according to
the invention can be applied as well to a top-loading
washing machine, substantially without any modification.
[0161] 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. Alaundry washing machine (1) equipped with an an-
ti-flooding safety device (20; 120), said laundry
washing machine (1) comprising:

-acabinet(2) supporting a washing drum adapt-
ed to receive laundry and a washing tub exter-
nally arranged with respect to said washing
drum;

- a water supply unit (5) suited to supply water
into said washing tub, said water supply unit (5)
being fixedly associated to said cabinet (2) and
comprising at least one water supply inlet (7);
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10

said anti-flooding safety device (20; 120) comprising
a duct (80) having at least one inner hose (25) for
supplying water from an external supply line (E) to
said at least one water supply inlet (7) of said water
supply unit (5) and at least one outer hose (26) sur-
rounding said inner hose (25) such that a gap (28)
is defined between said hoses (25, 26) for withhold-
ing inside it possible leaking water, said inner hose
(25) extending longitudinally between a proximal end
and a distal end (25a) and said outer hose (26) ex-
tending longitudinally between a proximal end and
a distal end (26a),

wherein said anti-flooding safety device (20; 120)
comprises a first connector (21) for the connection
of said distal ends (25a, 26a) of said hoses (25, 26)
to said laundry washing machine (1), said first con-
nector (21) comprising:

- a supplying water conveying line (30) compris-
ing a first inlet (31) for the connection to said
distal end (25a) of said inner hose (25) and a
first conduit portion (32) for the connection to
said at least one water inlet (7) of said water
supply unit (5), said supplying water conveying
line (30) fluidly connecting said inner hose (25)
to said water supply unit (5);

- aleaking water conveying line (60) comprising
a second inlet (41) for the connection to said
distal end (26a) of said outer hose (26) and a
second conduit portion (42) for the adduction of
said leaking water inside said cabinet (2), said
leaking water conveying line (60) fluidly con-
necting said gap (28) to the inside of said cabinet

).

A machine (1) according to claim 1, wherein said
first inlet (31) is inserted into said distal end (25a) of
said inner hose (25).

A machine (1) according to any of the preceding
claims, wherein said second inlet (41) is externally
connected to said distal end (26a) of said outer hose
(26).

A machine (1) according to any of the preceding
claims, wherein said second inlet (41) surrounds
said first inlet (31) so as to define a chamber (48)
therebetween.

A machine (1) according to any of the preceding
claims, wherein said first inlet (31) and/or said sec-
ond inlet (41) comprises a tubular portion (33, 43),
preferably a cylindrical tubular portion (33, 43).

A machine (1) according to any of the preceding
claims, wherein said first conduit portion (32) and/or
said second conduit portion (42) comprises a tubular
portion (34, 44), preferably a cylindrical tubular por-
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tion (34, 44).

A machine (1) according to any of the preceding
claims, wherein said first inlet (31) extends along an
axis (X) and said first conduit portion (32) extends
along an axis (Y), wherein said axis (X) of said first
inlet (31) and said axis (Y) of said first conduit portion
(32) intersect at an angle higher or equal to 90° and
lower than 180°, preferably at an angle comprised
between 135° and 90°, more preferably at an angle
equal to 90°.

A machine (1) according to any of the preceding
claims, wherein said second inlet (41) extends along
an axis (X’) and said second conduit portion (42)
extends along an axis (Y’), wherein said axis (X’) of
said second inlet (41) and said axis (Y’) of said sec-
ond conduit portion (42) intersect at an angle higher
or equal to 90° and lower than 180°, preferably at an
angle comprised between 135° and 90°, more pref-
erably at an angle equal to 90°.

A machine (1) according to claims 7 and 8, wherein
said axis (X) of said first inlet (31) and said axis (X’)
of said second inlet (41) are substantially parallel
one to the other.

A machine (1) according to claims 7 and 8, wherein
said axis (Y) of said first conduit portion (32) and said
axis (Y’) of said second conduit portion (42) are sub-
stantially parallel one to the other.

A machine (1) according to any of the preceding
claims, wherein said first conduit portion (32) of said
supplying water conveying line (30) and said second
conduit portion (42) of said leaking water conveying
line (60) are two distinct parts of said first connector
(21).

A machine (1) according to any of the preceding
claims, wherein said supplying water conveying line
(30) and said leaking water conveying line (60) de-
fine a completed, integral, unitary member.

A machine (1) according to claim 12, wherein said
supplying water conveying line (30) and said leaking
water conveying line (60) are obtained in a single
piece construction, preferably made with a plastic
material, more preferably by moulding.

A machine (1) according to any of the preceding
claims, wherein said anti-flooding safety device (20;
120) further comprises a cover arrangement (90;
190) removably connected to said first connector
(21), said cover arrangement (90; 190) being suita-
ble to protect at least said first conduit portion (32)
of said first connector (21).

10

15

20

25

30

35

40

45

50

55

1"

15. An anti-flooding safety device (20; 120) for a laundry

washing machine (1) comprising:

- acabinet (2) supporting a washing drum adapt-
ed toreceive laundry and a washing tub external
to said washing drum;

- a water supply unit (5) suited to supply water
into said washing tub, said water supply unit (5)
being fixedly associated to said cabinet (2) and
comprising at least one water supply inlet (7);

said anti-flooding safety device (20; 120) comprising
a duct (80) having at least one inner hose (25) for
supplying water from an external supply line (E) to
said at least one water supply inlet (7) of said water
supply unit (5) and at least one outer hose (26) sur-
rounding said inner hose (25) such that a gap (28)
is defined between said hoses (25, 26) for withhold-
ing inside it possible leaking water, said inner hose
(25) extending longitudinally between a proximal end
and a distal end (25a) and said outer hose (26) ex-
tending longitudinally between a proximal end and
a distal end (26a),

wherein said anti-flooding safety device (20; 120)
comprises a first connector (21) for the connection
of said distal ends (25a, 26a) of said hoses (25, 26)
to said laundry washing machine (1), said first con-
nector (21) comprising:

- a supplying water conveying line (30) compris-
ing a first inlet (31) for the connection to said
distal end (25a) of said inner hose (25) and a
first conduit portion (32) for the connection to
said at least one water inlet (7) of said water
supply unit (5), said supplying water conveying
line (30) fluidly connecting said inner hose (25)
to said water supply unit (5);

- aleaking water conveying line (60) comprising
a second inlet (41) for the connection to said
distal end (26a) of said outer hose (26) and a
second conduit portion (42) for the adduction of
said leaking water inside said cabinet (2), said
leaking water conveying line (60) fluidly con-
necting said gap (28) to the inside of said cabinet

(2).
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