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Anti-flooding safety device for a household appliances

An anti-flooding safety device for an electrical

household appliance comprises a connector body (2,40),
connected to which are the first ends of a first and a sec-
ond flexible pipes (20,30), at least one part of the first
pipe (20) extending longitudinally inside the second pipe
(30). The two pipes (20,30) are of a corrugated type, and
the device (1) comprises at least one safety solenoid
valve (4), mounted on the connector body (2). At least
one end portion of the first pipe (20) is coupled to a first
end portion (21a) of a tubular element (21,23), preferably
made of elastic synthetic material. The tubular element
(21,23) has atleast one axial stretch of surface structured
so as to engage with an axial stretch of surface of the
first pipe (20). A second end portion (21b) of the tubular
element (21) is engaged or fitted on a coupling part (2a)
of the connector body (2,40).
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Description

[0001] The presentinventionrelates to an anti-flooding
safety device for electrical household appliances, in par-
ticular for washing appliances. The invention has been
developed with particular reference to devices of the type
referred to above designed to be operatively set between
a source of supply of a liquid and an electrical household
appliance.

[0002] The use of an electrical household appliance
supplied with a liquid, or in which a liquid flows, entails
in general the risk of flooding of the premises where the
appliance is installed on account of possible accidental
leaks. Said leaks may, for example, be due to malfunc-
tioning of devices internal to the electrical household ap-
pliance or to failure of the pipes for delivery or discharge
of the liquid.

[0003] For the above purpose, anti-flooding devices
are known which are able to provide a practically contin-
uous control of the presence of possible leaks. Said de-
vices generally envisage at least one valve, operative
upstream of a water-intake pipe, and sensor means, ar-
ranged in a water-collecting tray, positioned in the elec-
trical household appliance. In the event of malfunctioning
of the internal devices of the electrical household appli-
ance, the leakage water reaches said collecting tray, with
the consequent intervention of the sensor means, pro-
vided for controlling closing of the aforesaid valve.
[0004] The valves used for the purpose are typically
actuated in an electrical, mechanical, or pneumatic way;
the sensor means are typically of an electromechanical
type (for example, based upon the use of a float and a
microswitch) or else basically of a mechanical type (for
example, based upon the use of an anhydrous sponge,
designed to expand when it comes into contact with a
liquid).

[0005] Some safety devices are equipped also with an
external pipe, which surrounds the water-intake pipe. In
the case of failure of the latter, the external pipe enables
confluence in the aforesaid collecting tray of the leakage
liquid so as to cause closing of the safety valve (see, for
example, FR-A-2 742 514). In other solutions, the gap
defined between the two pipes is designed to withhold
the leakage water directly, instead of conveying it into a
collecting tray. In a first type of these two-pipe devices,
the presence of water inside the gap causes an increase
of volume of an anhydrous sponge, which controls ac-
cordingly closing of the valve of the device (see, for ex-
ample, IT-B-1 207 365). Other two-pipe devices are in-
stead simply prearranged for withholding the water and
visually signalling the presence thereof within the gap in
order to inform the user regarding the need for an inter-
vention of assistance (see, for example, DE-A-10 12
6104).

[0006] In known devices, the water-intake pipe, i.e.,
the internal pipe, is typically a pipe with smooth surfaces,
made of polyvinyl chloride (PVC), with other possible ma-
terials or reinforcement fibres. The external pipe is typi-
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cally a corrugated pipe, usually made of polypropylene
(PP). One of the major problems that are encountered in
the safety devices according to the known art is repre-
sented by the poor flexibility of the internal pipe made of
PVC, which, in the case of narrow-radius curvature of
the external pipe, tends to form kinks or squeeze onitself,
determining a drastic reduction in the section of passage
for the liquid. A kink or local squeezing can determine
excessive pressures in the water-intake pipe, that cannot
be directly detected by the user and are potentially harm-
ful both for the integrity of the device and for proper op-
eration of the electrical household appliance. Traditional
pipes made of PVC are moreover relatively costly and
heavy.

[0007] The main purpose of the present invention is to
overcome the aforesaid drawbacks. This and other pur-
poses still are achieved, according to the present inven-
tion, by an anti-flooding safety device and by a corre-
sponding preferred method of production presenting the
characteristics of the annexed claims, which form an in-
tegral part of the descriptive content of the present patent
application.

[0008] Further purposes, characteristics, and advan-
tages of the present invention will emerge clearly from
the ensuing detailed description and from the annexed
plate of drawings, which is provided purely by way of
explanatory and non-limiting example and in which:

- Figure 1isaschematic, partially cross-sectional view
of an anti-flooding safety device according to the in-
vention;

- Figure 2is aschematic, partially cross-sectional view
of a water-intake pipe forming part of the device of
Figure 1; and

- Figures 3-5 are schematic cross-sectional views of
moulding apparatus that can be used for the purpos-
es of the production of part of the pipe of Figure 2,
in three different operating conditions.

[0009] Designated as a whole by 1 in Figure 1 is an
anti-flooding safety device for electrical household appli-
ances according to the invention. The device 1, which is
in particular indicated for use in combination with washing
appliances, such as dish-washers, comprises a connec-
tor body 2, a water-intake pipe 20, or internal pipe, and
an external pipe 30.

[0010] The connectorbody, orvalve body, is preferably
made of plastic or thermoplastic material and defines
within it a conduit 3 for passage of water. The body 2 is
configured so that the conduit 3 has an inlet 3a and an
outlet 3b, between which there extends a part of conduit
in which means for shutting-off the water are operative.
In the example shown, said means comprise a solenoid
valve 4.

[0011] The solenoid valve 4 is of a type and presents
a form of operation in themselves known (see, for exam-
ple, FR-A-2 742 514). Herein it will suffice to point out
that the solenoid valve 4 has an electromagnet 5
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equipped with supply terminals, one of which is desig-
nated by 6. The solenoid valve 4 comprises then an open/
close element 7, actuated by means of an armature or
movable core 8, which is housed in a respective body 9.
The latter has a threaded part, screwed in an open seat
equipped with internal screw, which is made in the body
2 and opens onto the conduit 3. The electromagnet 5,
which is preferably enclosed in a protective coating 10
obtained by overmoulding of thermoplastic material, is
mounted on the body 9. When the electromagnet 5 is not
supplied, the open/close element 7 - through the movable
core 8 - is held by a spring in a resting position, which
does not allow passage of water from the inlet 3a to the
outlet 3b. In the case of supply of the electromagnet 5,
instead, the core 8 is induced to displace to overcome
the force of contrast of the aforesaid spring: in this case,
the open/close element 7 is designed to assume a posi-
tion of opening, which enables passage of the flow of
water through the conduit 3.

[0012] In the upper area of the valve body 2, in which
the inlet 3a is defined, an external ring nut 11 is mounted
for coupling of the device 1 to a source of supply of the
water, such as a tap (not represented). Mounted in the
upper part of the conduit 3, upstream of the solenoid valve
4 are a filter 12 and a flow regulator 13. The lower area
ofthe valve body 2 has a substantially cylindrical coupling
part 2a, defined in which is the outlet 3b. Defined on the
outer surface of said part 2a are teeth or annular retention
reliefs 2b.

[0013] According to the main aspect of the invention,
the internal pipe 20 is a corrugated pipe, i.e., one with
undulated wall. In practice, the outer surface of the pipe
20 (but also the inner one) is defined by a series of reliefs
and recesses, preferably annular and parallel to one an-
other and arranged according to a regular series. Said
reliefs and recesses could, on the other hand, have a
spiral pattern along the pipe 20.

[0014] Intheembodimentrepresentedin Figures 1and
2, the wall or the cross section of the pipe 20 has a pattern
with square profile, i.e., with reliefs and recesses defined
by contiguous stretches of wall that are substantially mu-
tually orthogonal (a sort of "square wave"). Alternatively,
the aforesaid reliefs and recesses could have a substan-
tially trapezoidal profile, i.e., at least in part delimited by
slightly inclined or divergent stretches of wall. The pipe
20 could also have a pattern similar to what is shown for
the external pipe 30, with substantially rounded external
profile, i.e., with reliefs and recesses radiused by stretch-
es of wall that are semicircular or shaped like the arc of
a circumference (a sort of "sinusoidal wave").

[0015] The internal corrugated pipe 20 is preferably
made of polypropylene. A pipe of this sort has charac-
teristics of flexibility - understood as capacity for defor-
mation without squeezing or kinking or local curvatures
- decidedly better than the traditional water-intake pipes
made of PVC. In contrast, a corrugated pipe of the type
referred to above presents characteristics of elasticity
that are inferior to those of pipes made of PVC. For said
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reason, according to a preferred characteristic of the in-
vention, at least one end portion of the internal pipe 20
is coupled to afirst end portion 21a of a respective tubular
connection element, designated as a whole by 21. The
tubular element 21 has, inits portion 21 a, an axial stretch
of inner surface structured for engagement with an axial
stretch of the outer surface of the pipe 20. The tubular
element 21 has then a second end portion 21b designed
to be engaged or fitted on the coupling part 2a of the
body 2. As may be seen also in Figure 2, the inner surface
of the element 21 defines - in the portion 21a - a regular
series of reliefs and recesses, where the surface reliefs
of the element 21 are engaged in the recesses of the
outer surface of the pipe 20, whilst the reliefs of the outer
surface of the pipe 20 are engaged in the surface recess-
es of the tubular element 21. Thanks to the aforesaid
characteristics, the mechanical coupling and the hydrau-
lic seal between the pipe 20 and the tubular element 21
are excellent.

[0016] In the preferred embodiment of the invention,
the tubular member 21 is co-moulded with, or overmould-
ed directly on, the terminal stretch of the pipe 20, so that
part of the inner surface of the tubular element 21 and
part of the outer surface of the pipe 20 are practically
complementary to one another. The pipe 20 and the tu-
bular element 21 can be intimately joined to one another
also as a result of an adhesion or bonding of the respec-
tive constituent materials, which may be of types com-
patible for said purpose.

[0017] The second end portion 21b of the tubular ele-
ment 21 is, as has been said, fitted on the part 2a of the
valve body 2, on which the reliefs 2b are provided. On
the outside of said portion 21b there is preferably fitted
a mechanical clamping component 22, constituted, for
example, by a metal clinching bushing, which can be lo-
cally deformed by tightening the tubular element 21 on
the part 2a of the body 2.

[0018] It is to be pointed out that the presence of the
reliefs and of the recesses of the tubular element 21,
albeit preferable, is not strictly necessary for the purpos-
es of the implementation of the invention. In other words,
also the inner surface of the portion 21a of the element
21 can be substantially smooth, in which case at least
one mechanical element is provided, designed to clamp
or grip externally said portion 21a on the pipe 20. Such
a gripping element, preferably of an annular shape, can
be of construction conceptually similar to the component
22, or else be constituted by an appropriate stretch or
prolongation of said component 22.

[0019] The material constituting the tubular element
21 is preferably an elastic synthetic material, such as an
elastomer (for example, Santoprene®) in order to enable
an easy fitting of the element itself on the part 2a of the
body 2.

[0020] In the non-limiting example represented, the
upper end of the pipe 20 is not directly in contact with or
fitted on the part 2a of the body 2. For said purpose, the
tubular element 21 can present an intermediate portion
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between the end portions 21a, 21b, which sets the outlet
3b in fluid communication with the pipe 20. In this way,
there is prevented the risk that any curvature of the pipe
20 in the proximity of the part 2a of the valve body 2 will
be such as to jeopardize the quality of the hydraulic seal
and of the mechanical coupling between the two parts in
question.

[0021] Obviously, there is nothing to rule out mounting
or fitting the corrugated pipe 20 directly on the part of
body 2a, in which case there is preferably provided a
suitable external gripping element of the type mentioned
above, or else on the end part of the pipe 20 and on the
part of body 2a there is overmoulded a material that coats
both of them.

[0022] The corrugated external pipe 30 encloses or
surrounds at least partially the pipe 20 and has the func-
tion of collecting, and/or withholding, and/or conveying
the leakage water in the case of failure of the pipe 20, or
else in the case of occasional leaks from the body 2 or
from the element 21. As may be appreciated, formed
between the two pipes 20, 30 is a gap 31, designed to
receive the leakage water, in order to withhold it and/or
convey it even when under pressure. In the embodiment
exemplified in Figure 1, there extends, in the gap 31, an
electrical cable 32, the conductors 32a, 32b of which are
connected, at respective first ends, to the terminals 7 of
the solenoid valve 4. The second ends of the conductors
32a, 32b are equipped with respective terminals 33a,
33b, for connection to the control of the device or the
control system of the interlocked electrical household ap-
pliance, which preferably comprises sensor means for
detecting leakage of water of a type in itself known.
[0023] In other versions of the anti-flooding safety de-
vice (not represented), the electrical cable 32 could be
connected, instead of to a valve, to other members of the
device itself, and in particular to detection means (con-
stituted, for example, by a sensor for detecting the pres-
ence of liquid that operates inside the gap 31, or else by
a flowmeter that operates along the pipe 20 or upstream
thereof, for example associated to the body 2).

[0024] In the embodiment represented, the electro-
magnet 5 of the valve 4 is coated directly with a protective
and insulating coating 40, made of thermoplastic mate-
rial. The coating 40 coats, at least partially, also the valve
body 2, substantially according to the technique de-
scribed in the aforesaid document FR-A-2 742 514, the
teachings of which, in this regard, are understood as be-
ing incorporated herein for reference.

[0025] Initslowerregion, the coating 40 forms afurther
substantially cylindrical coupling part41, on the outer sur-
face of which coupling teeth or projections 41a are
formed, similar to the ones present on the part 2a of the
body 2. In the embodiment illustrated, a portion of the
upper end of the external pipe 30 is coupled to the part
41 of the coating 40 via a respective hollow connection
element, designated by 42.

[0026] The element 42 fulfils functions of coupling and
seal substantially similar to those of the tubular element
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21.Insaid perspective, then, also the connection element
42 has - on the inner surface of one of its first end portions
42a - a series of reliefs and recesses, coupled with the
recesses and reliefs defined on the outer surface of the
corrugated external pipe 30. A second end portion 42b
of the element 42 is instead fitted on the part 41 of the
coating 40. Also in this case, there is preferably provided
a metal clinching bushing 43, deformable locally for grip-
ping the element 42 on the part 41. The connection ele-
ment 42 can also be overmoulded on the respective ter-
minal stretch of the external pipe 30 and made of an
elastic synthetic material, such as Santoprene®.

[0027] It should be noted that also to the pipe 30 and
to the corresponding connection element 42 itis possible
to apply the variant embodiments previously mentioned
in relation to the pipe 20 and the tubular element 21, as
regards the profile of the projections and of the recesses,
the smooth conformation of the inner surface of the por-
tion 42a, the provision of an external gripping element
for the portion 42a, the latter being configured as a com-
ponent in itself or else as prolongation of the element 43,
and so forth.

[0028] As may be seen in Figure 2, also the lower end
of the corrugated internal pipe 20 can be equipped, if
need be, with a tubular element 23, of construction similar
to the tubular element previously designated by 21. In
the same way, also the lower end of the pipe 30 can be
provided with an element similar to the element 42 or
else to the element 21 or 23.

[0029] As already mentioned, in a preferred embodi-
ment of the invention, the element 21, 23 can be over-
moulded directly on the terminal region of the pipe 30
and/or 40. lllustrated schematically in Figures 3-5 is a
possible apparatus or mould that can be used for said
purpose. The apparatus, designated as a whole by 50,
comprises three parts, and in particular a central part or
insert 51 and two peripheral half-moulds 52, 53. Each
half-mould 52, 53 has a respective impression 52a, 53a
(Figure 5), which is to define a respective portion of the
external profile of the element 21. The remaining portion
of the profile of the element 21 is instead defined in part
by the insert 51 and in part directly by a terminal portion
of the pipe 20. Formed in the half-mould 52 is a conduit
54, for injection of the moulding or overmoulding material.
[0030] As may be seen in Figure 5, the insert 51 has
acylindrical part 51a having a distal end 51b with reduced
cross section or diameter, configured to enable partial
penetration in the end of the corrugated pipe 20, in order
to provide a seal suitable for preventing the possibility of
the overmoulding material penetrating inside the pipe it-
self during the process of injection. The maximum diam-
eterofthe end 51b can be slightly greater than the internal
diameter of the pipe 20. For the purposes of the formation
of the tubular element 21, the end of the pipe 20 is fitted
ontheregion 51aoftheinsert51, with the two half-moulds
52, 53 in the open position, i.e., divaricated (as shown in
Figure 5). This is followed by closing of the half-moulds
52, 53, with the apparatus 50, which thus comes to be in



7 EP 1798 326 A1 8

the condition that may be seen in Figure 3. In this way,
the impressions of the half-moulds 52, 53 delimit, togeth-
er with the insert 51 and the stretch of pipe 20 internal to
the apparatus 50, a space 55 designed to receive the
material to be injected through the conduit 54.

[0031] Followingupon injection, as may be seenin Fig-
ure 4, the materialfills the aforesaid space 55 completely,
thus forming the tubular element 21 directly on the pipe
20. Afirst inner surface of the portion 21a of the element
21, provided with reliefs and recesses, is determined by
the external shape of the pipe 20, whilst a second inner
surface of the portion 21b of the element 21, which is
substantially smooth, is determined by the cylindrical part
51a of the insert 51. In this way, at least part of the inner
surface of the element 21 assumes a shape that is com-
plementary to the outer surface of the pipe 20. Following
upon an appropriate time for cooling/hardening of the
injection material, the half-moulds 52, 53 are opened, as
may be seen in Figure 5, and the pipe 20 with the element
21 coupled thereto can be slid off the insert 51.

[0032] Obviously, an apparatus conceptually similar to
the one illustrated in Figures 3-5 can be used for the
purposes of overmoulding the connection element 42 on
the corrugated external pipe 30, or else for the purposes
of moulding on the corrugated pipe 30 other elements
(notshown), preferably made of elastomer. An apparatus
conceptually similar to the one illustrated in Figures 3-5
can also be used for the purposes of just moulding a
tubular element 21, designed to be mounted at a later
date on the corrugated pipe 20, exploiting, for example,
the elastic properties of the elastomeric material with
which said element is preferably made. In said variant,
the apparatus 50 is equipped with an insert 51 having a
shape different from the one exemplified, or else is
equipped with a further insert, having at least in part the
external shape of the corrugated pipe 20, or else having
a completely smooth cylindrical surface (according to
whether the aim is to provide a tubular element 21 with
inner surface having reliefs and recesses or else com-
pletely smooth).

[0033] The safety device according to the invention is
less expensive to produce than the devices according to
the known art, thanks to the replacement of the polyvinyl-
chloride reinforced water-intake pipe with a pipe of sim-
pler construction, which requires a reduced amount of
material of lower cost and that has lower weight. The fact
that both of the pipes of the device according to the in-
vention may be formed with one and the same material,
in particular polypropylene, simplifies disposal of the
product at the end of its useful life. The elimination of the
water-intake pipe made of polyvinyl chloride hence ena-
bles important benefits to be obtained also from the ec-
ological standpoint. The use of an internal corrugated
pipe prevents any risk of squeezing or local kinks typical
of the known art, with evident advantages in terms of
reliability and safety of the device. The tubular connection
element, when envisaged, simplifies the modalities of
mechanical coupling and sealing of the corrugated pipe
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internal to the valve body of the device.

[0034] The preferred field of application for the inven-
tion is that of anti-flooding safety devices equipped with
electrical, or mechanical, or pneumatic shut-off means.
In principle, the invention is in any case suitable for use
also in relation to anti-flooding safety devices without
valve means or that can be associated to independent
shut-off means, i.e., of the type with simple visual warning
or else of the type provided with only means for detection
of an anomalous condition (such as water-leakage sen-
sor means, or else flowmeter means, without necessarily
providing a valve). The device according to the invention
may be used to advantage in washing appliances, such
as washing machines and dish-washers, butis in general
applicable also to other types of electrical household ap-
pliances connected to a source of supply of liquid (such
as, for example, refrigerators equipped with dispensers
of beverages or cooled water).

[0035] It is clear that numerous variants are possible
for a person skilled in the branch to the device described
by way of example, without thereby departing from the
scope of the inventive idea, as defined in the attached
claims.

[0036] In accordance with a possible variant embodi-
ment, the elements 21 and 42 are made of a single body.
The element 21 or 42 can possibly exert a sealing action
on both of the pipes 20, 30. The formation of both of the
corrugated pipes of the device 1 with one and the same
material can enable a more convenient seal between
them (for example, if they are both overmoulded with a
single material, preferably an elastomer, which is glued
or bonded to both of the corrugated pipes 20 and 30
and/or to at least part of the body 2 and/or of its coating
40).

[0037] The elements 21 and 42, or the single body that
integrates them, could also be configured as a piece
moulded on itself, subsequently fitted on the pipe 20
and/or on the pipe 30. In this perspective, in accordance
with a further possible variant, the aforesaid elements
can be formed with material designed to shrink after being
fitted on the pipe 20 and/or 30, for example following
upon a thermal stress (heat-shrinking materials) or fol-
lowing upon cessation of a stress, for example a mechan-
ical or thermal stress (materials with shape-memory ef-
fect).

[0038] As has been said, the safety-valve means that
equip the device according to the invention can also be
pneumatically or else mechanically actuated. In some of
these applications, instead of the cable 32, inside the gap
31 there can extend an air conduit (for example, a small
flexible conduit) or else a suitable transmission (for ex-
ample a Bowden cable with corresponding sheath) in or-
der to transmit the pneumatic or else mechanical com-
mand from the sensor means provided to the valve
means.

[0039] The tubular element 21 could be overmoulded
on the pipe 20, and the connection element 42 could be
subsequently overmoulded both on a part of the element
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21 and on a part of the external pipe 30.

[0040] The device according to the invention can pos-
sibly comprise a plurality of corrugated pipes 20, 30 con-
nected to one another in series, for example via interme-
diate-connection means. Said solution is envisaged in
the case of modular safety devices or ones equipped with
extensions, or else of the type in which the valve body is
located in a position intermediate between two stretches
of corrugated pipe 20, 30.

Claims

1. Ananti-flooding safety device for a household appli-
ance, in particular for loading or intake of a liquid into
the household appliance, the device (1) comprising
a connector body (2, 40), a first flexible pipe (20) and
a second flexible pipe (30), wherein in the connector
body (2, 40) a conduit is defined (3) in fluid commu-
nication with the first pipe (20), the latter being pro-
vided for conveying a liquid, and wherein atleast one
part of the first pipe (20) extends longitudinally inside
the second pipe (30) in such a way that between at
least part of the two pipes (20, 30) a gap is defined
(31), whichis able to convey and/or withhold possible
leakage liquid, the two pipes (20, 30) being imper-
meable to the liquid, said device being character-
ized in that the first pipe is a corrugated pipe (20).

2. The device according to Claim 1, wherein also the
second pipe is a corrugated pipe (30).

3. The device according to Claim 1, further comprising
means (4) for shutting off the liquid, where in partic-
ular the shut-off means (4) are mounted on the con-
nector body (2) and are operative in a stretch of the
conduit (3) that is intermediate between an inlet (3a)
and an outlet (3b) of the conduit itself.

4. The device according to at least one of Claims 1 to
3, further comprising detection means (33a, 33b).

5. Thedevice according to atleast one of the preceding
claims, comprising at least one electrical wire or ca-
ble (32), in particular extending at least in partin said
gap (31) and/or at least in part on the outside of the
first corrugated pipe (20) and/or between the first
corrugated pipe (20) and the second corrugated pipe
(30).

6. Thedevice according to atleast one of the preceding
claims, wherein the conduit (3) of the connector body
(2) has an inlet (3a) and an outlet (3b), the body (2)
being shaped for connection of one of said inlet and
said outlet to the first corrugated pipe (20), where in
particular the connector body (2, 40) has a coupling
part(2a), defined in whichis said outlet (3b), on which
it is engaged, or fitted on, an end portion of the first
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10.

11.

corrugated pipe (20).

The device according to atleast one of the preceding
claims, further comprising connection means (21,
22) between the connector body (2) and the first cor-
rugated pipe (20).

The device according to Claim 7, wherein at least
one end portion of the first corrugated pipe (20) is
coupled to a first end portion (21a) of a tubular ele-
ment (21) forming part of said connection means,
where in particular:

- the tubular element (21, 23) has at least one
axial stretch of surface structured so as to en-
gage with an axial stretch of surface of the first
corrugated pipe (20), and/or

- the tubular element (21) has a second end por-
tion (21b) engaged or fitted on a coupling part
(2a) of the connector body (2, 40).

The device according to Claim 1, comprising at least
one tubular element (21, 23) having an end portion
(21a) with a surface of a shape substantially com-
plementary to a surface of an end portion of the first
corrugated pipe (20), the tubular element (21) having
in particular a second end portion (21b) engaged or
fitted on a coupling part (2a) of the connector body
(2, 40).

The device according to Claim 9, wherein said end
portion of the first corrugated pipe (20) is axially set
at a distance from the coupling part (2a) of the con-
nector body (2, 40), the tubular element (21) having
an intermediate portion between its end portions
(21a, 21b) that sets in fluid communication an outlet
(2b) of the connector body (2, 40) with said end por-
tion of the first corrugated pipe (20).

The device according to Claim 8, wherein said
stretches of surface have each an alternation of re-
liefs and recesses, where in particular:

- reliefs of the stretch of surface of the tubular
element (21, 23) are engaged in recesses of the
stretch of surface of the first corrugated pipe
(20), and reliefs of the stretch of surface of the
first corrugated pipe (20) are engaged in recess-
es of the stretch of surface of the tubular element
(21, 23), and/or

- said reliefs and recesses have a substantially
annular shape and are substantially parallel to
one another or else have a spiral pattern, and/or
- said reliefs and recesses have a substantially
square, or rounded, or sinusoidal, or trapezoidal
profile, and/or

- said stretches of surface are substantially com-
plementary to one another, and/or



12

13.

14.

15.

16.

11 EP 1798 326 A1 12

- said stretches of surface are substantially
bonded or glued to one another.

The device according to one or more of Claims 8 to
10, wherein

- said end portion of the first corrugated pipe (20)
extends inside said first end portion (21a) of the
tubular element (21), and/or

- the tubular element (21, 23) is configured as
component overmoulded on the first corrugated
pipe (20), and/or

- fitted on the tubular element (21) is at least one
external clamping or tightening component (22).

The device according to Claim 22, wherein on the at
least one of the first and the second end portion (21a,
21b) of the tubular element (21) a clamping compo-
nent (22) is fitted, made in particular of metal mate-
rial, operative for withholding the tubular element
(21) on the coupling part (2a) of the connector body
(2, 40), or on said end portion of the first corrugated

pipe (20).

The device according to Claim 3, wherein extending
inside the gap (31) are means (32) for transmitting
to the shut-off means (4) a closing command, said
means being in particular of an electrical, pneumatic
or else mechanical type.

The device according to one or more of the preceding
claims, wherein at least one end portion of the sec-
ond pipe (30) is coupled to a first end portion of a
connection element (42), the connection element
(42) having at least one axial stretch of surface struc-
tured so as to engage with an axial stretch of surface
of the second pipe (30).

The device according to Claim 15, wherein said
stretches of surface have each an alternation of re-
liefs and recesses, the reliefs of the stretch of surface
of the connection element (42) being engaged in re-
cesses of the stretch of surface of the second pipe
(30), and the reliefs of the stretch of surface of the
second pipe (30) being engaged in recesses of the
stretch of surface of the connection element (42),
where in particular:

- said reliefs and recesses have a substantially
annular shape and are substantially parallel to
one another or else have a spiral pattern; and/or
- said stretches of surface are substantially com-
plementary to one another; and/or

- said end portion of the second pipe (30) ex-
tends inside said first end portion of the connec-
tion element (42); and/or

- the connection element (42) is configured as
component overmoulded on the second pipe
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19.

20.

21.

22.

(30).

The device according to Claim 15, wherein the con-
nection element (42) has a second end portion en-
gaged or fitted on a further coupling part (41) made
in the connector body (2, 40) or in a coating (40) of
the latter, where in particular on the second end por-
tion of the connection element (42) there is fitted a
mechanical clamping component (43), made in par-
ticular of metal material, operative for withholding in
position the connection element (42) on the further
coupling part (41) of the connector body (2, 40) or
of its coating (40).

The device according to Claims 8 and 15, wherein:

- the tubular element (21) and the connection
element (42) are made of a single piece, and/or
- the connection element (42) is overmoulded at
least in part on the tubular element (21) and on
the second pipe (30).

The device according to Claim 8, wherein the tubular
element (21) operates in a fluid-tight way on both of
the pipes (20, 30) and/or is overmoulded on both of
the pipes (20, 30).

The device according to Claim 15, wherein the con-
nection element (42) operates in a fluid-tight way on
both of the pipes (20, 30) and/or wherein the con-
nection element (42) is overmoulded on both of the
pipes (20, 30).

The device according to Claim 8 and/or Claim 15,
wherein the tubular element (21, 23) and/or the con-
nection element (42) is/are made of

- an elastic synthetic material, in particular an
elastomer, and/or

- a material designed to shrink following upon a
thermal stress, such as a heat-shrinking mate-
rial, or following upon the cessation of a mechan-
ical or thermal stress, such as a material with
shape-memory effect.

A method for fabricating an anti-flooding safety de-
vice according to one or more of the preceding
claims, comprising the steps of

i) providing the connector body (2);

i) providing the first pipe (20); and

i) coupling the first pipe (20) to the connector
body (2),

where in particular:

- step iii) comprises the operations of coupling
the tubular element (21) to the first pipe (20) and
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fitting the tubular element (21) on the connection
part (2a),

- step iii) comprises the operation of overmould-
ing the tubular element (21) on the first pipe (20).

23. The method according to Claim 22, further compris-
es the steps of

iv) providing the second pipe (30); and
v) coupling the second pipe (30) to the connector
body (2),

where in particular:

- step v) comprises the operations of coupling
the connection element (42) to the second pipe
(30) and of fitting the connection element (42)
on the further connection part (41),

- step v) comprises the operation of overmould-
ing the connection element (42) on the second

pipe (30).

24. The method according to Claim 22 or 23, wherein
an overmoulding operation is provided, which com-
prises fitting an end portion of the pipe (20) on a part
(51b) of a member (51) belonging to a moulding ap-
paratus (50), where in particular the overmoulding
operation further comprises the operation of injecting
an overmoulding material in a cavity (55) of the ap-
paratus (50), projecting within which are both said
member (51) and said end portion of the pipe (20).
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