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(54) Anti-flooding safety device for a washing machine, and method of assembly thereof

(57) The present invention relates to an anti-flooding
safety device (1) for a washing machine, of the type com-
prising:
- a valve body (2), preferably made of plastic material,
which defines a passage duct (3) comprising an inlet sec-
tion (3A) for connecting the device (1) to a liquid supply
source, an outlet section (3B) for connecting the device
to a pipe (4) for supplying said liquid to a washing ma-
chine, and an intermediate section (3C) for connecting
said inlet section (3A) to said outlet section (3B);

- a shut-off device (6), in particular comprising at least
one solenoid valve, said shut-off device (6) being asso-
ciated with the passage duct (3) of the valve body (2);
- an electric cable (7) which allows to control said shut-
off device (6) for the purpose of shutting off the passage
duct (3).

The invention is characterized in that said valve
body (2) comprises an orifice (9) for inserting the electric
cable (7) in order to connect a terminal (7A) of said electric
cable (7) to the shut-off device (6).
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Description

[0001] The present invention relates to an anti-flooding
safety device for a washing machine according to the
preamble of claim 1. In addition, the present invention
also relates to a method of assembly of an anti-flooding
safety device for a washing machine.
[0002] When using washing machines known in the
art, there is a risk that the surrounding environment gets
flooded following a sudden leak in the wash liquid supply
or drain system. For example, sudden leaks may be due
to faulty components of the washing machine or to broken
wash liquid supply or drain pipes.
[0003] Consequently, the washing machines known in
the art include anti-flooding safety devices for continu-
ously monitoring and checking the presence of any leaks
in the washing machine, in particular during the wash
liquid supply and drain steps.
[0004] The anti-flooding safety devices known in the
art comprise a valve body in which a passage duct for a
liquid is defined, said passage duct comprising:

- an inlet section, for connecting the device to a liquid
supply source;

- an outlet section, for connecting the device to a pipe
for supplying said liquid to a washing machine;

- an intermediate section, for connecting said inlet
duct to said outlet duct.

[0005] The anti-flooding devices known in the art also
comprise:

- a shut-off device, in particular comprising at least
one solenoid valve, associated with said passage
duct;

- an electric cable, which allows to control the shut-off
device in a manner such that said passage duct is
shut off in the event that leakage of liquid occurs from
a component of the washing machine.

[0006] Typically, the shut-off device is associated with
the intermediate section of the passage duct and the elec-
tric cable is arranged in an annular space obtained be-
tween said pipe for supplying the liquid to a washing ma-
chine and an outer pipe, in particular of the corrugated
type. The main function of said outer pipe is to protect
the liquid supply pipe and, should said latter pipe fail, to
collect the leaking liquid and supply it to the washing ma-
chine, where suitable means are provided for leak de-
tection.
[0007] The anti-flooding devices known in the art suffer
from several problems, mostly due to the positioning of
the electric cable and to the connection thereof to the
shut-off device.
[0008] In fact, in order to ensure that the entire anti-
flooding device operates properly, it is necessary that the
electric cable be connected to the shut-off device her-
metically, so as to prevent any accidental electric con-

tacts also in the event of a wash liquid leak, as well as
to prevent any leaking liquid from flowing out of the device
on the solenoid valve side. In addition, the connection
between the electric cable and the shut-off device must
be optimal from a mechanical viewpoint as well.
[0009] German patent No. DE4304712 discloses an
anti-flooding device like the one previously described,
wherein the outlet section of the passage duct has a fixing
ring that embraces the outlet section and is integral with
a gasket adapted to be coupled to a sleeve mounted on
one end of the corrugated outer pipe. Both the fixing ring
and the gasket integral therewith have a hole that allows
for inserting the electric cable, which must then be con-
nected to the shut-off device.
[0010] However, even the anti-flooding device de-
scribed in said German patent no. DE4304712 has some
drawbacks, in that the number of components used for
installing the electric cable is rather large and necessarily
implies that costly and complex operations are required
in order to assemble the device.
[0011] Furthermore, in the event that the device is not
assembled with due attention and/or the above-de-
scribed components are not properly manufactured, the
hydraulic seal of the whole device may be inadequate.
[0012] In this frame, it is the main object of the present
invention to overcome the above-mentioned drawbacks
by providing an anti-flooding safety device for a washing
machine, as well as a method of assembly of said anti-
flooding device, which is so conceived as to ensure a
hermetic connection, from the hydraulic point of view,
between the electric cable and the shut-off device, so
that the anti-flooding device can be safe against acciden-
tal electric contact also in the event of leakage of wash
liquid.
[0013] It is another object of the present invention to
provide an anti-flooding device which ensures an optimal
connection between the electric cable and the shut-off
device from a mechanical viewpoint as well.
[0014] It is a further object of the present invention to
provide an anti-flooding safety device for a washing ma-
chine which is so conceived as to simplify the assembly
of the components thereof and which does not neces-
sarily imply that costly and complex operations are to be
carried out for completing said assembly.
[0015] Said objects are achieved by the present inven-
tion through an anti-flooding safety device for a washing
machine and a method of assembly thereof incorporating
the features set out in the appended claims, which are
intended as an integral part of the present description.
[0016] Further objects, features and advantages of the
present invention will become apparent from the follow-
ing detailed description and from the annexed drawings,
which are supplied by way of non-limiting example,
wherein:

- Fig. 1 is a side view of an anti-flooding safety device
for a washing machine according to the present in-
vention;

1 2 



EP 2 224 051 A1

3

5

10

15

20

25

30

35

40

45

50

55

- Fig. 2 is a sectional view of the anti-flooding device
of Fig. 1.

[0017] Referring now to the annexed drawings, refer-
ence numeral 1 designates as a whole an anti-flooding
safety device for a washing machine according to the
present invention.
[0018] Device 1 comprises a valve body 2, preferably
made of plastic material, which defines a passage duct
(indicated as a whole in the annexed drawings by refer-
ence numeral 3 and a dashed-dotted line) through which
the liquid is supplied to a washing machine (not shown
in the drawings).
[0019] In particular, passage duct 3 of valve body 2 is
so constructed as to comprise:

- an inlet section 3A for connecting device 1 to a liquid
supply source (not shown);

- an outlet section 3B for connecting device 1 to a pipe
4 for supplying said liquid to a washing machine;

- an intermediate section 3C for connecting said inlet
section 3A to said outlet section 3B.

[0020] Said inlet section 3A is preferably fitted with a
ring nut 5 for coupling device 1 to said liquid supply
source, in particular a tap. In addition, said inlet section
3A may also be fitted with a sealing gasket and/or a filter
and/or a flow regulator.
[0021] Device 1 further comprises:

- a shut-off device 6, in particular comprising at least
one solenoid valve, said shut-off device 6 being as-
sociated with passage duct 3 of valve body 2, in par-
ticular with intermediate duct 3C;

- an electric cable 7 which allows to control said shut-
off device 6 for the purpose of shutting off passage
duct 3, said electric cable 7 being located in an an-
nular space obtained between said pipe 4 and an
outer pipe 8, in particular of the corrugated type.

[0022] The activation of shut-off device 6 takes place
in a manner known in the art, and allows to shut off said
passage duct 3 should any liquid leak from a component
of the washing machine.
[0023] According to the present invention, valve body
2 comprises an orifice 9 for inserting electric cable 7 in
order to connect a terminal 7A of said electric cable 7 to
shut-off device 6.
[0024] In a preferred embodiment of anti-flooding de-
vice 1 in accordance with the present invention, said or-
ifice 9 comprises:

- a first section 9A substantially parallel to the passage
duct 3;

- a second section 9B substantially perpendicular to
the passage duct 3.

[0025] The particular provision of orifice 9 in valve body

2 provides a particularly advantageous connection be-
tween electric cable 7 and shut-off device 6. In fact, when
inserted in orifice 9, electric cable 7 is protected by valve
body 2, in particular that portion of electric cable 7 which
is closer to terminal 7A; consequently, said terminal 7A
can be connected hermetically to shut-off device 6 even
in the presence of wash liquid leaks.
[0026] Moreover, the provision of orifice 9 allows to
obtain an anti-flooding device 1 which is easy to assem-
ble and which does not require any costly or complex
operations. As a matter of fact, said orifice 9 can be ob-
tained in a particularly advantageous manner while
moulding valve body 2.
[0027] Anti-flooding device 1 according to the present
invention also comprises a casing 10 that ensures me-
chanical protection of shut-off device 6; at the same time,
said casing 10 provides a covering for shut-off device 6
which is also aesthetically compatible with the washing
machine connected to anti-flooding device 1.
[0028] Preferably, the inner portion of said casing 10
contains an insulating material 11, in particular epoxy
resin, suitable for providing additional insulation of termi-
nal 7A of said electric cable 7 and of the connection there-
of with shut-off device 6.
[0029] Anti-flooding device 1 according to the present
invention further comprises a cover 12 adapted to be
coupled to casing 10 for the purpose of enclosing valve
body 2. The coupling between casing 10 and cover 12,
as well as the coupling between the outer pipe and casing
10 and/or cover 12, is preferably ensured by suitable
snap-type coupling means.
[0030] Device 1 also comprises a sealing ring 13 ar-
ranged on the outer surface of outlet section 3B in order
to couple the latter to corrugated outer pipe 8 and ensure
an optimal hydraulic seal even if a leakage of wash liquid
occurs.
[0031] Device 1 additionally comprises a metal bush-
ing 14 which allows liquid supply pipe 4 to be secured to
the outlet section 3B of passage duct 3. It is however
clear that device 1 may alternatively comprise equivalent
means for securing pipe 4 to said outlet section 3B.
[0032] It is clear from the above description and from
the drawings referred to therein that the provision of or-
ifice 9 in valve body 2 of anti-flooding device 1 allows to
obtain a particularly advantageous connection between
electric cable 7 and shut-off device 6.
[0033] The advantages of the invention are also ap-
parent in regard to a method of assembly of an anti-flood-
ing device 1 for a washing machine according to the
present invention.
[0034] In particular, said method comprises the follow-
ing steps:

a) associating a shut-off device 6, in particular com-
prising at least one solenoid valve, with a passage
duct 3 of a valve body 2 of said anti-flooding device 1;
b) inserting an electric cable 7, which allows to con-
trol said shut-off device 6 for the purpose of shutting
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off passage duct 3, into an orifice 9 obtained in said
valve body 2;
c) connecting a terminal 7A of said electric cable 7
to shut-off device 6.
Preferably, the method of assembly of anti-flooding
device 1 according to the present invention compris-
es the following steps:
d) inserting an insulating material 11, in particular
epoxy resin, into a casing 10;
e) positioning shut-off device 6 and terminal 7A of
electric cable 7 in said insulating material, so as to
ensure mechanic and hydraulic protection of said
terminal 7A and shut-off device 6.
The method of assembly of anti-flooding device 1
according to the present invention further comprises
the following steps:
f) securing a pipe 4 for supplying a liquid to said wash-
ing machine to an outlet section 3B of passage duct
3, in particular by caulking a metal bushing 14;
g) mounting an outer pipe 8 onto valve body 2, in a
manner such that said electric cable 7 is located in
an annular space obtained between outer pipe 8 and
said pipe 4.

[0035] Preferably, said step f) of securing pipe 4 is pre-
ceded by the positioning of a sealing ring 13 onto the
outer surface of said outlet section 3B, so as to provide
an adequate coupling between the latter and outer pipe
8 and to ensure an optimal hydraulic seal even if a leak-
age of wash liquid occurs.
[0036] Additionally, the method of assembly of anti-
flooding device 1 according to the present invention may
comprise the step of coupling a cover 12 to casing 10 in
order to enclose valve body 2, said coupling being in
particular obtained through suitable snap-type coupling
means.
[0037] The advantages of an anti-flooding safety de-
vice for a washing machine and of a method of assembly
of an anti-flooding device according to the present inven-
tion are apparent from the above description.
[0038] In particular, said advantages lie in that the par-
ticular provision of orifice 9 in valve body 2 allows to obtain
a hermetical connection, from the hydraulic point of view,
between electric cable 7 and shut-off device 6, so that
anti-flooding device 1 can be safe against accidental
electric contact also in the event of leakage of wash liquid.
Furthermore, thanks to the particular assembly of anti-
flooding device 1 according to the present invention, any
leaking liquid cannot flow out of anti-flooding device 1 on
the side of shut-off device 6.
[0039] A further advantage of anti-flooding device 1
according to the present invention is that it is so con-
ceived as to simplify the assembly of the components
thereof; as a result, it does not require any costly or com-
plex assembly work.
[0040] Yet another advantage of the present invention
is that, by inserting an insulating material 11, in particular
epoxy resin, inside casing 10, it is possible to obtain a

hermetical connection between electric cable 7 and shut-
off device 6.
[0041] The device and method described herein by
way of example may be subject to many possible varia-
tions without departing from the novelty spirit of the in-
ventive idea; it is also clear that in the practical imple-
mentation of the invention the illustrated details may have
different shapes or be replaced with other technically
equivalent elements.
[0042] It can therefore be easily understood that the
present invention is not limited to the above-described
device and method, but may be subject to many modifi-
cations, improvements or replacements of equivalent
parts and elements without departing from the inventive
idea, as clearly specified in the following claims.

Claims

1. Anti-flooding safety device (1) for a washing ma-
chine, of the type comprising:

- a valve body (2), preferably made of plastic
material, which defines a passage duct (3) com-
prising an inlet section (3A) for connecting the
device (1) to a liquid supply source, an outlet
section (3B) for connecting the device (1) to a
pipe (4) for supplying said liquid to a washing
machine, and an intermediate section (3C) for
connecting said inlet section (3A) to said outlet
section (3B);
- a shut-off device (6), in particular comprising
at least one solenoid valve, said shut-off device
(6) being associated with the passage duct (3)
of the valve body (2);
- an electric cable (7) which allows to control
said shut-off device (6) for the purpose of shut-
ting off the passage duct (3),

characterized in that
said valve body (2) comprises an orifice (9) for in-
serting the electric cable (7) in order to connect a
terminal (7A) of said electric cable (7) to the shut-off
device (6).

2. Device (1) according to claim 1, characterized in
that said orifice (9) comprises:

- a first section (9A) substantially parallel to the
passage duct (3);
- a second section (9B) substantially perpendic-
ular to the passage duct (3).

3. Device (1) according to claim 1, characterized in
that said electric cable (7) is located in an annular
space obtained between said pipe (4) and an outer
pipe (8), in particular of the corrugated type.
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4. Device (1) according to claim 3, characterized by
comprising a sealing ring (13) positioned on the outer
surface of the outlet section (3B) for coupling said
outlet section (3B) to the external corrugated pipe
(8).

5. Device (1) according to claim 1, characterized by
comprising a casing (10) that ensures mechanical
protection of the shut-off device (6) and contains an
insulating material (11), in particular epoxy resin,
suitable for providing additional insulation of the ter-
minal (7A) of said electric cable (7) and of the con-
nection thereof with the shut-off device (6).

6. Device (1) according to claim 5, characterized by
comprising a cover (12) adapted to be coupled to
the casing (10), in particular through snap-type cou-
pling means, for the purpose of enclosing the valve
body (2).

7. Device (1) according to claim 1, characterized by
comprising a metal bushing (14) which allows the
liquid supply pipe (4) to be secured to the outlet sec-
tion (3B) of the passage duct (3).

8. Method for assembling an anti-flooding device (1)
for a washing machine, comprising the following
steps:

a) associating a shut-off device (6), in particular
comprising at least one solenoid valve, with a
passage duct (3) of a valve body (2) of said anti-
flooding device (1);
b) inserting an electric cable (7), which allows
to control said shut-off device (6) for the purpose
of shutting off the passage duct (3), into an orifice
(9) obtained in said valve body (2);
c) connecting a terminal (7A) of said electric ca-
ble (7) to the shut-off device (6).

9. Method according to claim 8, characterized by
comprising the following steps:

d) inserting an insulating material (11), in partic-
ular epoxy resin, into a casing (10);
e) positioning the shut-off device (6) and the ter-
minal (7A) of the electric cable (7) in said insu-
lating material, so as to ensure mechanic and
hydraulic protection of said terminal (7A) and
shut-off device (6).

10. Method according to claim 9, characterized by fur-
ther comprising the following steps:

f) securing a pipe (4) for supplying a liquid to
said washing machine to an outlet section (3B)
of the passage duct (3), in particular by caulking
a metal bushing (14);

g) mounting an outer pipe (8) onto the valve body
(2) in a manner such that said electric cable (7)
is located in an annular space obtained between
the outer pipe (8) and said pipe (4).

11. Method according to claim 10, characterized in that
said step f) is preceded by the positioning of a sealing
ring (13) onto the outer surface of said outlet section
(3B), so as to provide an adequate coupling between
the latter and the outer pipe (8) and to ensure an
optimal hydraulic seal even if a leakage of wash liquid
occurs.

12. Method according to claim 9, characterized in that
a cover (12) is coupled to the casing (10) for the
purpose of enclosing the valve body (2), said cou-
pling being in particular obtained through suitable
snap-type coupling means.
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