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The extensible hose (1) comprises a first elastically extensible tubular element (2) and a second tubular element (3) extendable and
coaxial to said first tubular element (2). The second extendable tubular element (3) is inserted into said first elastically extensible
tubular element (2). Herein proposed is also an extensible hose unit (G) comprising the hose (1) and at least one fitting (11)
associable to at least one end of the hose (1), for connecting to liquid dispensing means and/or a user device.
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Abstract
The extensible hose (1) comprises a first elastically extensible tubular element (2) and a second
tubular element (3) extendable and coaxial to said first tubular element (2). The second
extendable tubular element (3) is inserted into said first elastically extensible tubular element
(2). Herein proposed is also an extensible hose unit (G) comprising the hose (1) and at least
one fitting (11) associable to at least one end of the hose (1), for connecting to liquid dispensing
means and/or a user device.
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Description
EXTENSIBLE HOSE

Technical field

The present invention regards an extensible hose. More in particular, the present
invention regards an extensible hose particularly, but not exclusively, for applications of
the gardening type and the like.

Prior art
In particular, but not exclusively, in the gardening industry there are known extensible or
extendable irrigation hoses that offer the advantage of being able to reduce the overall
dimension thereof when inoperative, among others.
As a matter of fact, such hoses have a determined length when inoperative, which is
suitably reduced so as to be able to put away/store the hose in the most comfortable
manner possible for the user; on the contrary, when connected to a water source, the
water pressuré determines the extension up to even two-three or more times the length in
inoperative condition, thanks to the elasticity features thereof.
A known type of such hoses comprises a inner core usually made of elastically extendable
material, for example made of natural or synthetic rubber, thermoplastic rubber (TPR) and
the like, which increases the length thereof under the action of the fluid pressure that
traverses it.
The aforementioned elastically extendable core is inserted into a protective sheath to
provide resistance against perforation, and/or laceration, and/or other external potentially
harmful agents. Such sheath is normally made of natural or synthetic fabric and it is
closed on the core by curled seam, so to speak, which in turn makes it extendable.
Thanks to this solution, in use, when the core of the hose is traversed by the pressurised
fluid and it extends, the protective sheath may follow the extension of the core.
In addition, the protective sheath has the major function of reducing the expansion of the
elastic core, both longitudinally and radially, within the desired limits: in other words, the
presence of the sheath, which is not significantly radially deformable and which can
extend length-wise only within a given limit defined by the characteristics of the curled
seam, determines the maximum deformation that the elastic core can be subjected to in
use. This prevents the elastic core, under the action of the water pressure, from deforming
in an uncontrolled and potentially harmful manner.
However, the extendable hoses of the described type reveal some drawbacks. One
drawback is constituted by the fact that the protective sheath, made of a fabric with curls,
tends to considerably absorb dirt during use. ,
As a matter of fact, the hose is normally placed and dragged on the ground during use,
and in particular the curls of the protective sheath constitute areas in which mud and dirt
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can accumulate in an uncontrolled manner.

Often, such accumulation of dirt can only be removed by thoroughly cleaning the
protective sheath.

In addition, it should be observed that the poor consistency of the protective sheath made
of fabric does not offer sufficient guarantee in terms of resistance against external agents,
for example with particular reference to resistance against laceration or perforation.

As a matter of fact, besides gathering dirt, the numerous loops defined by the seam curls
of the sheath can also inadvertently be receptacles of small hard and sharp objects such
as stones, thorns and the like, which can damage the sheath once the hose is folded.

In particular, this may occur after using the hose, i.e. when there is no water pressure, and
the hose shortens spontaneously, with the risk of dragging or gathering foreign bodies
present on the ground.

Another drawback lies in the fact that the use of the protective sheath made of fabric
particularly complicates the operations of fixing the same to the end connections that are
normally provided for at the ends of the extendable hose for the connection thereof to the
water source, on the one hand, and to the utilisation end, for example a dispensing gun or
the like, on the other.

As a matter of fact, the poor consistency of the fabric the protective sheath is made of,
prevents the safe and reliable locking thereof with a normal hydraulic ring nut fitting; thus,
in this type of hoses, the sheath is usually fixed to the fittings using auxiliary means such
as for example a metal strip that surrounds it and locks it on a fitting area specifically
provided for.

Besides making the fittings more expensive and complex - the fittings in question having
to be specifically designed for this type of hoses — this fact forces the end user to
purchase the hose already assembled to the fittings in that, as mentioned, the assembly
operation is not simple and it has to be preferably carried out by the manufacturer.

Thus, the user basically does not have the possibility of purchasing the hose with the
desired length, established by the same, so as to assemble it at will.

Document US 2014/0130930 illustrates an extensible hose comprising an outer protective
sheath made of fabric and an inner elastic tubular element. However, such solution does
not overcome the aforementioned problems observed in the prior art.

Document DE 19524394 illustrates an extensible hose comprising an outer thermoplastic
cover and an ‘inner undulated element. A plastic or metal reinforcement, which forms a
reticulation, is interposed between the outer thermoplastic cover and the inner undulated
element.

Document WO2014/169057 illustrates a flexible hose provided with an inner tubular
element made of thermoplastic elastomeric material and an outer tubular element made of
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non-elastic polyester. In particular, the outer tubular element is made of an easily foldable
polyester fabric tubular net.
Presentation of the invention

The task of the present invention is to provide an extensible hose capable of allowing to
radically improve the prior art.

Within this technical task, an object of the present invention is to provide an extensible
hose improved in terms of resistance to the external agents.

Another object of the present invention is to obtain an extensible hose whose outer
surface can be easily kept clean and whole without requiring cleaning operations or the
like.

Yet another object of the presen-t invention is to provide an extensible hose that can be
assembled directly by the user.

Another object of the present invention is to provide an extensible hose that can be
purchased by the user with the desired length.

Moreover, an 6bject of the present invention is to provide an extensible hose that is easy
to obtain and functional, provided with safe and reliable use as well as relatively
inexpensive.

The aforementioned objects are attained, according to the present invention, by the
extensible hose according to claim 1.

The extensible hose comprises a first tubular element made of elastically extensible
material, and a second tubular element made of a non-elastic material configured in a
bellow-like fashion and irremovably coaxially associated to said first elastically extensible
tubular element.

Said second tubular element made of non-elastic material is deformable by extension in
axial direction between a compacted configuration and an extended configuration.

Said axially compacted configuration and said axially extended configuration are both
stable when said second tubular element made of non-elastic material is not associated to
said first elastically extensible tubular element. ‘

Advantageou;ly, said second tubular element made of non-elastic material is coaxially
inserted into said first tubular element made of elastically extensible material.
Advantageously, said second tubular element made of non-elastic material is
geometrically extendable by folding in a book-like fashion.

Advantageously, said extensible hose has a plurality of air chambers sealingly obtained
between said first tubular element made of elastically extensible material and said second
tubular element made of non-elastic material.

Preferably, said air chambers are annular-shaped.

Preferably, said annular-shaped air chambers have a triangular section defined between
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the adjacent folds of said second bellow-like configured tubular element and the
substantially cylindrical surface of said first elastically extensible tubular element.
According to an aspect of the invention, the second geometrically extendable tubular
element is of the corrugated type, and it has flexibility and deformable characteristics due
to the corrugated structure and not to the properties of the material it is made of.
According to a preferred version of the invention, an inner surface of the first outer tubular
element and an outer surface of the second inner tubular element are directly and
continuously faced when said second inner tubular element is in an extended
configuration.

According to a preferred embodiment, the air chambers are obtained between the inner
surface of the first outer tubular element and the outer surface of the second inner tubular
element.

According to a preferred version of the invention, the first elastically extensible tubular
element may have a circular or substantially circular transversal section, with a smooth
outer surface, or it may have a polygonal transversal section; the second geometrically
extendable tubular element is corrugated instead.

According to another version of the invention, the coupling of the two elements described
above may also be obtained by means of super-extrusion or co-extrusion.

According to a different embodiment of the invention, the extensible hose comprises a first
tubular element made of non-elastic material and a second tubular element made of
elastically extensible material, coaxial and inserted in said first tubular element. The first
tubular element is corrugated and selectively extendable between at least one compacted
configuration and at least one extended configuration, each of which is stable.

According to an aspect of the invention, the first extendable tubular element is made of a
second polymeric material of the PVC, PE, PET, PP type and the like.

This allows obtaining a solution having the characteristics of mechanical resistance
against perforations or lacerations greater than those of the hoses of the known type; in
addition, a high quality of the product that does not gather dirt and that is easy to clean is
obtained.

Furthermore, the compacted configuration obtained with the particular corrugated profile
according to the invention allows considerably reducing the length of the hose when
inoperative, that can be put away in an orderly manner so as to be easily reutilised when
required.

According to ah advantageous aspect, the first corrugated tubular element is defined by a
series of disc-shaped elements connected to each other, each of said disc-shaped
elements comprising a first frusto-conical portion and a second frusto-conical portion

joined at the respective larger bases, and respectively having a first axial extension and a
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second axial extension different from each other, as well as a first conicity angle and a
second conicity angle different from each other.

In particular, said first axial extension is smaller than said second axial extension, and
said first conicity angle is greater than said second conicity angle.

According to an aspect of the invention, the second elastically extensible tubular material
is made of a first material selected from among natural rubber, synthetic rubber,
thermoplastic rubber, natural or synthetic vulcanised rubber, latex and the like, or
constituted by-a mixture thereof.

According to a further aspect of the invention, the elastically extensible tubular element
has a circular transversal section with inner surface and outer surface smooth or
substantially smooth, or polygonal transversal section.

A method for obtaining an extensible hose that provides for obtaining said first tubular
element made of elastically extensible material and said second tubular element made of
non-elastic material through an extrusion process, also constitutes an object of the
present invention.

Preferably, said first tubular element made of elastically extensible material and said
second tubular element made of non-elastic material are obtained through a co-extrusion
or super-extrusion process.

Advantageously, the method for obtaining the extensible hose provides for forming, by
means of an extrusion device and subsequent corrugation, a said second tubular element
made of non-elastic material, deformable in axial direction between a compacted
configuration and an extended configuration; providing, by means of a compactor device,
said second tubular element in said compacted configuration; forming, by means of a
further extrusion device, a said first tubular element made of elastically extensible
material; associating said first tubular element made of elastically extensible material,
coaxially to said second tubular made of non-elastic material provided in compacted
configuration.

Advantageously, said first tubular material made of elastically extensible material is
associated integrally joined at contact with said second tubular material made of non-
elastic material, so as to configure a plurality of air chambers sealingly obtained between
said first tubular element and said second tubular element.

Preferably, said processing steps occur simultaneously in sequence by means of a rod
inside said second tubular element adapted to connect said extrusion device and
subsequent corrugation, said compactor device and said further extrusion device.
Preferably, the method provides for cooling the extensible hose thus obtained by means
of an air jet cooling device and in a water vat provided with floating rollers.

An extensible hose unit comprising at least one aforementioned extensible hose and at
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least one fitting associable to at least one end of the extensible hose, for connecting to
liquid dispensing means and/or a user device is also an object of the present invention.
According to an aspect of the invention, the fitting comprises at least one outer tubular
portion provided with a plurality of flexible fins adapted to abut on said outer surface of
said first tubular element by means of at least one ring nut, and at least one inner tubular
portion, coaxial to said outer tubular portion, in which the second tubular element is fitted.
More in detail, the hose unit preferably comprises an insert adapted to constrain the
second tubular element to the fitting in the cavity of said inner tubular portion.
According to a particular aspect of the invention, the insert comprises a cylindrical portion,
which can be fitted into the end of the second tubular element, along which there are
provided conical annular reliefs, and a head with larger diameter, said cylindrical portion
having a longitudinal through hole for the flow of the liquid.
According to a particular embodiment, the inner tubular portion comprises an annular
abutment, the end of the second tubular element being lockable between said head and
said annular abutment.
According to an advantageous aspect of the invention, the first non-elastic tubular element
is perforated or micro-perforated.
In particular, the first non-elastic tubular element has a uniform distribution of holes and
micro-holes.
Alternatively, the distribution of holes or micro-holes is not uniform, i.e. the holes or micro-
holes are distributed only in some portions of the first tubular element.
In particular, according to an embodiment, the holes or micro-holes are mainly distributed
in the central portion of the first tubular element.

Brief description of the drawings

The details of the invention shall be more apparent from the detailed description of
preferred embodiments of the extensible hose, illustrated by way of example in the
attached drawings, wherein:

figure 1 is a detailed lateral view of an extensible hose according to the invention, in an
inoperative configuration, associated to a fitting so as to form a hose unit:

figure 2 is a detailed and partly sectional lateral view of the hose, in an operative
configuration;

figure 3 is a detailed diametrical section of the hose unit according to the invention in an
inoperative configuration;

figure 4 is a detailed and partly sectional lateral view of the second tubular element of the
hose according to the invention;

figure 5 is a lateral view of the fitting of the hose unit according to the invention;

figure 6 is a diametrical section of the fitting of figure 5;

7
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figure 7 is a detailed lateral view of an extensible hose according to a different
embodiment of the invention, associated to a fitting so as to form a hose unit;
figure 8 is a detailed diametrical section of the hose unit according to the embodiment of
the invention illustrated in figure 7, in an assembly step;
figure 9 is a detailed diametrical section of the same hose unit of figure 7, in an assembled
and inoperative configuration;
figure 10 is a detailed partly sectional lateral view of the hose according to the
embodiment of the invention illustrated in figure 7;
figure 11 is a detailed and partly sectional lateral view of the first tubular element of the
hose according to the embodiment of the invention illustrated in figure 7.

Best mode
Firstly, with reference to figure 1, an extensible hose according to the present invention is
indicated in its entirety with 1. The extensible hose 1 is particularly, but not exclusively,
indicated for applications of the garden type and the like. However, this does not exclude
applications of any other type.
The hose 1 comprises a first tubular element 2 made of elastically extensible material; the
expression eléstically extensible is used to indicate that the tubular element may per se
increase both the length and diameter thereof under the action of internal pressure.
In addition, the hose 1 comprises a first tubular element 3 made of non-elastic but
geometrically extendable material, as specified hereinafter. The expression geometrically
extendable is used to indicate that the tubular element may increase the length but not the
diameter thereof under the action of internal pressure.
The second tubular element 3 is coaxial to the first tubular element 2.
The second tubular element 3, where considered per se and not in assembled
configuration with the first tubular element 2, does not shorten spontaneously to recover
the initial configuration after being extended, but tends to maintain the extended
configuration.
In other words, the second tubular element 3 is configured in a manner such, where
considered as an independent component and not in the assembled configuration, to be
selectively extendable between at least one compacted configuration and at least one
extended configuration, each of which is stable.
Advantageously, the second tubular element 3 is corrugated i.e. bellow-like shaped so as
to be geometrically extendable by folding in a book-like fashion and thus defines the walls
of a deformable chamber.
Advantageously, according to an aspect of the present invention, the second tubular
element 3 made of non-elastic material is inserted in the first tubular element 2 made of

elastically extensible material and it is irremovably coupled thereto.
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Thus, this allows a particular synergic interaction between two tubular elements 2, 3 of
different characteristics, one elastically extensible and the other simply extendable, thus
allowing obtaining the major technical advantages illustrated hereinafter.

More in detail, the first elastically extensible tubular element 2 is made of a first elastic
material.

Such first material is selected from among natural rubber, synthetic rubber, thermoplastic
rubber, natural or synthetic vulcanised rubber, latex and the like or constituted by a
mixture thereof.

In terms of shape, in the represented version of the invention, the first elastically
extensible tubular element 2 is cylindrical-shaped, i.e. it has a circular transversal section.
In other embodiments of the invention, the first tubular element 2 could also have a
polygonal transversal section.

In particular, in the embodiment represented in the figures, the first tubular element 2
comprises a smooth or substantially smooth inner 4 and outer 5 surface.

The thickness of the first tubular element 2 may vary.

In some preferred embodiments of the invention, the first tubular element 2 has a suitably
dimensioned thickness so as to obtain the desired mechanical features, especially in
terms of extension percentage under the action of the water pressure, as better clarified
hereinafter.

The second geometrically extendable tubular element 3 is made of a second material.
Such second material is preferably different from the first material that the first tubular
element 2 is made of.

More in detail, such second material is a polymeric material of the PVC, PE, PET, PP type
and the like.

In other embodiments of the invention, the second tubular element 3 could also be made
of a different material not listed above, but still having suitable mechanical features.
According to an advantageous aspect of the invention, the second tubular element 3
made of non-elastic material has a corrugated shape, and it has flexibility and
deformability characteristics due to the corrugated structure and not to the properties of
the material it is made of.

More in detail, the second tubular element 3 made of non-elastic material has an outer
diameter with corrugated or bellow-like shape which, in the assembled configuration,
corresponds to the inner diameter of the first tubular element 2 made of elastically
extensible material (see figures 1, 2 and 3).

in particular, the inner surface 4 of the first outer tubular element 2 and the outer surface
40 of the second inner tubular element 3 are directly and continuously faced, i.e. without

interposition of further elements, when the second inner tubular element 3 is in an
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extended or operative configuration.

According to an advantageous aspect of the invention, the extensible hose has a plurality
of air chambers 100. The air chambers 100 are sealingly obtained between the first outer
tubular element 2 and the second inner tubular element 3.

In particular, according to a preferred embodiment, the air chambers 100 are obtained
between the inner surface 4 of the first outer tubular element 2 and outer surface 40 of the
second inner tubular element 3.

According to an aspect of the invention, the air chambers 100 are annuiar-shaped.
Preferably, the air chambers 100 are shaped to form a scalene triangle, between the
adjacent book-like folds of the second tubutar element 3 made of non-elastic material and
the cylindrical surface of the first tubular element 2 made of elastically extensible material.
Further in detail, in the aforementioned assembled configuration, a perfect sealing contact
is provided between the inner surface 4 of the first tubular element 2 and the outer surface
40 of the second tubular element 3, with the technical advantages to be outlined
hereinafter.

The particular embodiment adopted for the second tubular element 3 allows selectively
positioning the latter in a stable manner, where considered as an independent component
and not in an assembled configuration, in a fully compacted configuration, or in a fully
extended configuration, or even in a plurality of intermediate positions. When the
exténsible hose 1 is in assembled configuration, i.e. when the second inner tubular
element 3 has been arranged internally and joined integrally to the first outer tubular
element 2, the aforementioned intermediate or extended configurations of the second
tubular efement 3 are not stable, given that in such conditions the second tubular element
3 is subjected to thé elastic return force exerted by the first tubular element 2 and to the
action exerted.by the air chambers 100, better described hereinafter.

The outlined characteristic is obtained due to the particular technical solution described
hereinafter.

As clearly observable for example from figure 4, the second tubular element 3 of the
corrugated or bellow-like type is defined by a series of identical disc-shaped elements 6
connected to each other in succession.

The succession of mutually identical disc-shaped elements 6 defines, on the outer surface
of the second tubular element 3, a plurality of alternating crests 7 and vaileys 8.

More in detail,' each of the disc-shaped elements 6 comprises a first frusto-conical portion
9 and a second frusto-conical portion 10 joined at the respective larger bases.

In the extended configuration of figures 2, 4, the first frusto-conical portion 9 and the
second frusto-conical portion 10 respectively have a first axial extension A and a second

axial extension B different from each other.

10
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[97] Sitill in the extended configuration of figures 2, 4, the first frusto-conical portion 9 and the
second frusto-conical portion 10 respectively have a first conicity angle a and a second
conicity angle B different from each other.

[98] According to an aspect of the invention, in the extended configuration of figures 2, 4, the
first axial extension A of the first frusto-conical portion 9 is smaller than the second axial
extension B of the second frusto-conical portion 10.

[99] Thus, in addition, the first conicity angle a of the first frusto-conical portion 9 is greater
than the second conicity angle B of the second frusto-conical portion 10, due to the fact
that the two portions 9, 10, as mentioned, are joined at the respective larger bases.

[100] This particular configuration of the second tubular element 3 allows the same to be
positioned in the compacted or partly compacted configuration, that can thus feature all or
only some of the disc-shaped elements 6 (see figures 1 and 3).

[101] In such configuration, the compacted disc-shaped elements 6 have the respective first
tubular portions 9 inserted in the respective second tubular portions 10.

[102] In this configuration, the first tubular portions 9 have respective first axial extensions A’
that are still smaller than the second axial extensions B, and first conicity angles o’ still
greater than the second conicity angies .

[103] The thickness of the second tubular element 3 is suitably dimensioned so as to allow the
easy contraction and extension of the same through localised deformation at the crests 7
and valleys 8 defined by the disc-shaped elements 6.

[104] Basically, it should be observed that each disc-shaped element 6 that forms the second
tubular element 3 has an axial length L=A+B in the extended configuration (figures 2, 4)
and a length L'=B-A’ in the compacted configuration (figures 1, 3). Thus, the ratio between
L and L’ defines the extension of the second tubular element 3 from the compacted to the
extended configuration.

[105] According to a further aspect of the invention, the hose 1 is associable to at least one
fitting 11 for connection to fluid dispensing means and/or a user device.

[106] An extendable hose unit G comprising the hose 1 according to the invention and at least
one fitting 11, associated to an end of the hose 1 (see figure 1) is also an object of the
present invention.

[107] In a preferred embodiment, the extendable hose unit G comprises the hose 1 according to
the invention and two fittings 11, both associated to the ends of the hose 1.

[108] The fluid dispensing means and the user device are not illustrated in the figures, in that
they are not a specific object of the present invention. The fluid dispensing means may for
example be constituted by an irrigation water dispensing tap; the user device may for
example be constituted by an irrigation gun or the like.

[109] Details of the fitting 11 are observable in figures 5, 6, while the fitting 11 associated to the

11
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hose 1 is visible in figure 3. The fitting 11 comprises a quick coupling portion 12 for
example for connection to a tap, an irrigation gun or the like.

[110] The quick-coupling portion 12 for example comprises a tubular support area 13, to which
a slidable locking element 14 is associated.

[111] The tubular support area 13 comprises a plurality of windows 15, in which teeth, not
visible in the figures, provided for in the inner surface of the slidable locking element 14,
can be engaged selectively.

[112] Thus, a manual translation of the slidable locking element 14 along the tubular support
area 13 may determine the engagement or disengagement of the aforementioned teeth in
the respective windows 15.

[113] In cases where the teeth are engaged in the windows 15, they project in the tubular
support area 13, and thus they efficiently create a locking constraint, for example, at the
dispensing opening of a tap or at the inlet opening of a dispensing gun or the like.

[114] The fitting 11 further comprises an outer tubular portion 16, provided with a plurality of
peripheral flex'ible fins 17. The flexible fins 17 are adapted to abut on the outer surface 4
of the first tubular element 2, by means of a ring nut 18.

[115] In particular, the outer tubular portion 16 comprises a threaded portion 19 on which the
ring nut 18 can be fastened; displacing the ring nut 18 along the threaded portion 19,
allows determining a more or less accentuated bending of the flexible fins 17, so as to
bring them to contact, with the desired surface pressure, on the outer surface 4.

[116] The fitting 11 further comprises an inner tubular portion 20, coaxial to outer tubular portion
16. The inner tubular portion 20, alongside the tubular support area 13 with which it
communicates, defines an axial passage channel 21 for the liquid through the fitting 11.
The second tubular element 3 of the hose 1 is fitted into the inner tubular portion.

[117] As observable in figure 3, the pressure exerted by the flexible fins 17, also due to radial
deformability both of the first tubular element 2 and the second tubular element 3, allows
obtaining an efficient hydraulic sealing of the second tubular element 3 on the inner
tubular portion 20 of the fitting 11.

[118] In addition, a perfect airtight sealing is also obtained between the first tubular element 2
and the second tubular element 3. This result is particularty important for the following
reasons.

[119] Initially, considering the inoperative configuration of figure 3. Such configuration is
obtained by assembling the extensible hose 1 so that the length of the first tubular
element 2 in inoperative condition substantially corresponds to the length of the second
tubular element 3 in the fully compacted configuration thereof.

[120] Once this situation has been obtained, two identical fittings 11 are associated to the end

of the hose 1 so as to obtain an extensible hose unit G ready for use.

12
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[121] After connecting one of the fittings 11 for example to a tap, the second tubular element 3
is traversed by a pressurised liquid and thus the hose 1 is induced to extend.

[122] At this point, the synergic action between the element made of elastically extensible
material, the first tubular element 2 and the simply extendable element, the second tubular
element 3 made of non-elastic material, is executed.

[123] The annular air chambers present between the first tubular element 2 and the second
tubular element 3, at the valleys 8, are thus induced to expand. This determines an air
pressure drop.in the aforementioned chambers; thus there occurs an axial action which
counters the extension of the hose 1.

[124] The extension of the hose 1 induced by the pressure of the liquid that traverses it is thus
countered both by the elastic force exerted by the first tubular element 2 and the pressure
difference that arises between the outer environment and the inner air chambers trapped
between the first tubular element 2 and the second tubular element 3.

[125] Thus, the second tubular element 3 never reaches the fully extended configuration that
could imply the difficulty of spontaneous re-compaction.

[126] It should be observed that, in an advantageous embodiment of the invention, the first
tubular element 2 and the second tubular element 3 are coupled by means of an over-
extrusion or co-extrusion process.

[127] In particular, the method for obtaining the extensible hose according to the invention
provides for obtaining said first tubular element 2 made of elastically extensible material
and said second tubular element 3 made of non-efastic material through an extrusion
process.

[128] More specifically, the method for obtaining the extensible hose provides for forming, by
means of an extrusion device and subsequent corrugation, a said second tubular element
3 made of non-elastic material, deformable in axial direction between a compacted
configuration and an extended configuration; providing, by means of a compactor device,
said second tubular element 3 in said compacted configuration; forming, by means of a
further extrusion device, a said first tubular element 2 made of elastically extensible
material; associating said first tubular element 2 made of elastically extensible material,
coaxially to said second tubular 3 made of non-elastic material provided in compacted
configuration.

[129] The first tubular material 2 made of elastically extensible material is associated integrally
joined at contact with the second tubular material 3 made of non-elastic material, so as to
configure a plurality of air chambers 100 sealingly obtained between said first tubular
element 2 and said second tubular element 3.

[130] Preferably, said processing steps occur simultaneously in sequence by means of a rod
inside said second tubular element adapted to connect said extrusion device and
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subsequent corrugation, said compactor device and said further extrusion device. The
expression simultaneously in sequence is used to indicate that, due to the advancement
of the product being formed, the different operating steps occur simultaneously on
successive portions of the same product.

[131] The method provides for subsequently cooling the extensible hose thus obtained by
means of an air jet cooling device and in a water vat provided with floating rollers.

[132] The method of use of the hose 1 and the hose unit G, according to the invention is entire
intuitive in the light of the description above.

[133] The invention thus conceived allows attaining major technical advantages.

[134] Above all, the extensibie hose has a fully smooth or substantially smooth outer surface,
and thus easy to clean.

[135] For the same reasons, the outer surface of the extensible hose does not tend to gather
dirt as it instead occurs using the extensible hoses of the known type.

[136] At the same time, the extensible hose has a high resistance against perforation or
laceration due to the synergic action of the outer elastic portion and the inner rigid and
extendable portion.

[137] The behaviour of the extensible hose during use, or rather at the end of the use, is very
advantageous in that, as described previously, the hose returns to the compacted
inoperative cdnfiguration rapidly and efficiently, for example without requiring to be
accompanied manually.

[138] A further major advantage lies in the fact that the extensible hose, once assembled
together with the first tubular element 2 and the second tubular element 3, may be made
available, or sold, separately with respect to the fittings 11, and above all it can also be
sold having the desired length, or cut to size depending on the needs of the user.

[139] Users may then assemble the hose unit G by mounting the fittings 11 on their own.

[140] This does not occur in hoses of the known type, which are sold previously assembled and
with the standard length.

[141] According to a different embodiment of the invention, illustrated in figures 7-11, the hose
1" comprises a first tubular element 2° made of non-elastic material. The first tubular
element 2’ is extendable; the first tubular element 2° where considered per se and not in
combination with other elements, does not shorten spontaneously to recover the initial
configuration after being extended, but tends to maintain the extended configuration given
that it is made of non-elastic material.

[142] For example, fhe first tubular element 2’ could be geometrically extendable in a bellow-like
fashion or in a technically equivalent fashion.

[143] In addition, the hose 1° comprises a second tubular element 3' made of elastically
extensible material. The second tubular element 3’ is made coaxial to the first tubular
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element 2. In particular, the second elastically extensible tubular element 3’ is inserted
into the first geometrically extendable tubular element 2.

[144] Thus, this allows a particular synergic interaction between two tubular elements 2’, 3’ of
different characteristics, one geometrically extendable and the other elastically extensible,
thus allowing obtaining the major technical advantages illustrated herginafter.

[145] More in detalil, the first geometrically extendable tubular element 2’ is made of a first
material. More in detail, such first material is a polymeric material of the PVC, PE, PET,
PP type and the like.

[146] In other embodiments of the invention, the first tubular element 2’ could also be made of a
different material not listed above, but still having suitable mechanical features.

[147] The second elastically extensible tubular element 3’ is made of a second elastic material.
Such second material is preferably different from the first material that the first tubular
element 2’ is made of.

[148] The aforementioned second material is selected from among natural rubber, synthetic
rubber, thermoplastic rubber, natural or synthetic vulcanised rubber, latex and the like or
constituted by a mixture thereof.

[149] In terms of shape, in the represented version of the invention, the second elastically
extensible tubular element 3’ is cylindrical-shaped, i.e. it has a circular transversal section.

[150] In other embodiments of the invention, the second tubular element 3’ could also have a
polygonal transversal section.

[151] In particular, in the embodiment represented in the figures, the second tubular element 3’
comprises a smooth or substantially smooth inner 4’ and outer 5’ surface.

[152] The thickness of the second tubular element 3’ may vary.

[153] In some preferred embodiments of the invention, the second tubular element 3’ has a
suitably dimensioned thickness so as to obtain the desired mechanical features,
especially in terms of extension percentage under the action of the water pressure, as
better clarified hereinafter.

[154] According to another aspect of the invention, the first geometrically extendable tubular
element 2’ is of the corrugated type.

[155] As observable by analysing the hose 1’ in the assembled configuration, the outer diameter
of the second tubular element 3’ substantially corresponds to the inner diameter of the first
tubular element 2' (see figures 9 and 10).

[156] In a version of the invention, the second tubular element 3’ could have an outer diameter
even greater than the inner diameter of the first tubular element 2’ in the inoperative
condition; in such case, in the assembly step the second tubular element 3' may be
inserted into the first tubular element 2' by exerting suitable traction to reduce the
diameter thereof due to contraction, thus allowing to fit it into the cavity of the first tubular
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element 2’.

[157] At the end of the assembly, upon releasing the second tubular element 3', the latter
adheres to the inner surface of the first tubular element 2’, and thus the mutual sliding
between the two components is hindered.

[158] According to "another aspect of the invention, the first tubular element 2, where
considered as an independent component and not in the assembled configuration with the
second tubular element 3, is selectively extendable between a fully compacted
configuration and a fully extended configuration, each of which is stable.

[159] In other words, the particular embodiment adopted for the first tubular element 2’
according to the present invention allows selectively positioning the latter, in a stable
manner, where considered as an independent component and not in an assembled
configuration, in a fully compacted configuration, or in a fully extended configuration, or
even in a plurality of intermediate positions.

[160] The outlined characteristic is obtained due to the particular technical solution described
hereinafter.

[161] As clearly observable for example from figure 11, the first tubular element 2’ of the
corrugated or bellow-like type is defined by a series of identical disc-shaped elements 6
connected to each other in succession, in a manner similar to that described regarding the
second element 3 described in figures 1-4.

[162] The succession of mutually identical disc-shaped elements 6 defines, on the outer surface
of the second tubular element 2’, a plurality of alternating crests 7 and valleys 8.

[163] More in detail, each of the disc-shaped elements 6 comprises a first frusto-conical portion
9 and a second frusto-conical portion 10 joined at the respective larger bases.

[164] In the extended configuration of figure 11, the first frusto-conical portion 9 and the second
frusto-conical portion 10 respectively have a first axial extension A and a second axial
extension B different from each other.

[165] Still in the extended configuration of figures 10, 11, the first frusto-conical portion 9 and
the second frusto-conical portion 10 respectively have a first conicity angle a and a
second conicity angle B different from each other.

[166] According to an aspect of the invention, in the extended configuration of figures 10, 11,
the first axial extension A of the first frusto-conical portion 9 is smaller than the second
axial extension B of the second frusto-conical portion 10.

[167] Thus, in addition, the first conicity angle a of the first frusto-conical portion 9 is greater
than the second conicity angle B of the second frusto-conical portion 10, due to the fact
that the two portions 9, 10, as mentioned, are joined at the respective larger bases.

[168] This particular shape of the second tubular element 2’ allows the same to be positioned in

the compacted or partly compacted configuration, that can thus feature all or only some of
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the disc-shaped elements 6, illustrated in figures 7 and 9.

{169] In such configuration, the compacted disc-shaped elemenis 6 have the respective first
tubular portions 9 inserted in the respective second tubular portions 10.

[170] In this configuration, the first tubular portions 9 have respective first axial extensions A’
that are still smaller than the second axial extensions B, and first conicity angles o’ still
greater than the second conicity angles B (see figure 9).

[171] The thicknéss of the first tubular element 2’ is suitably dimensioned so as to allow the
easy contraction and extension of the same through localised deformation at the crests 7
and valleys 8 defined by the disc-shaped elements 6.

[172] Basically, it should be observed that each disc-shaped element 6 that forms the first
tubular element 2’ has an axial length L=A+B in the extended configuration (figures 4, 5)
and a length L'=B-A’ in the compacted configuration (figures 10, 11).

[173] Thus, the ratio between L and L’ defines the extension of the first tubular element 2’ from
the compacted to the extended configuration.

[174] In some embodiments of the invention, the first tubular element 2 is perforated or micro-
perforated, for the reasons outlined hereinafter.

[175] In particular, the first tubular element 2’ can feature a uniform distribution of holes or
micro-holes; a'Iternativer, the distribution of holes or micro-holes may not be uniform, i.e.
the holes or micro-holes can be distributed only in some portions of the first tubular
element 2'.

[176] For example, the holes or micro-holes are mainly distributed in the central portion of the
first tubular element 2', so as not to weaken the ends intended to be used for the
mechanical connection with fittings or other similar components.

[177] According to a further aspect of the invention, the hose 1’ is associable to at least one
fitting 11 for connection to fluid dispensing means and/or a user device.

[178] An extendable hose unit G’ comprising the hose 1’ according to the invention and at least
one fitting 11, associated to an end of the hose 1’ (see figure 7) is also an object of the
present invention.

[179] In a preferred embodiment, the extendable hose unit G’ comprises the hose 1’ according
to the invention and two fittings 11, both associated to the ends of the hose 1.

{180] The fluid dispensing means and the user device are not iflustrated in the figures, in that
they are not a specific object of the present invention.

[181] The fiuid dispensing means may for example be constituted by an irrigation water
dispensing tap; the user device may for example be constituted by an irrigation gun or the
like.

[182] Details of the fitting 11 are observable in figures 5, 6, while the fitting 11 associated to the

hose 1 is visible in figures 8, 9.
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[183] The fitting 11 comprises a quick coupling portion 12 for example for connection to a tap,
an irrigation gun or the like.

[184] The quick-coupling portion 12 for example comprises a tubular support area 13, to which
a slidable locking element 14 is associated.

[185] The tubular support area 13 comprises a plurality of windows 15, in which teeth, not
visible in the ﬁgures, provided for in the inner surface of the slidable locking element 14,
can be engaged selectively.

[186] Thus, a manual translation of the slidable locking element 14 along the tubular support
area 13 may determine the engagement or disengagement of the aforementioned teeth in
the respective windows 15.

[187] In cases where the teeth are engaged in the windows 15, they project in the tubular
support area 13, and thus they efficiently create a locking constraint, for example, at the
dispensing gap of a tap or at the inlet gap of a dispensing gun, or the like.

[188] The fitting 11 further comprises an outer tubular portion 16, provided with a plurality of
peripheral flexible fins 17. The flexible fins 17 are adapted to abut on the outer surface 4’
of the first tubular element 2’, by means of a ring nut 18.

[189] In particular, the outer tubular portion 16 comprises a threaded portion 19 on which the
ring nut 18 can be fastened; displacing the ring nut 18 along the threaded portion 18,
allows determining a more or less accentuated bending of the flexible fins 17, so as to
bring them to contact, with the desired surface pressure, on the outer surface 4’ of the first
tubular portion 2'.

[190] The fitting 11 further comprises an inner tubular portion 20, coaxial to the outer tubular
portion 16. The inner tubular portion 20, alongside the tubular support area 13 with which
it communicates, defines an axial passage channel 21 for the liquid through the fitting 11.

[191] The first tubular element 2’ of the hose 1’ is fitted into the inner tubular portion 20; the
flexible fins 17 are kept sufficiently diverged, as illustrated in figure 8.

[192] It could be preferable to unpack the first section of the first tubular element 2°, so as to
facilitate and stabilise the abutment of the flexible fins 17 on the outer surface thereof.

[193] As observable in figure 9, the pressure exerted by the flexible fins 17, also due to radial
deformability of the first tubular element 2', allows obtaining an efficient hydraulic sealing
of the first tubular element 2’ on the inner tubular portion 20 of the fitting 11.

[194] In addition, a perfect airtight sealing can also obtained between the first tubular element 2’
and the aforementioned inner tubular portion 20 of the fitting 11.

[195] For this reason, holes or micro-holes can be provided in the first tubular element 2".
actually, by providing a perfect airtight connection with the fittings 11, the extension of the
first tubular element 2’ from the compacted configuration to the extended configuration

could not oceur freely without such solution.
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[196] However, in other embodiments of the invention, the mechanical connection between the
first tubular element 2’ and the fittings 11 could be carried out so as not to obtain a perfect
airtight sealing, thus allowing the free entry of air during the extension.

[197] The mechanical connection between the second tubular element 3’ and the fitting 11 is
instead obtained through an insert 22. in particular, the insert 22 is adapted to constrain
the second tubular element 3’ to the fitting 11 in the cavity 23 of the inner tubular portion
20 of the fitting 11, as illustrated in figures 8, 9.

[198] More in detail, the insert 22 comprises a cylindrical portion 24 along which there are
provided conical annular reliefs 25, and a head 26 with larger diameter. The cylindrical
portion 24 features a longitudinal through hole 24a for the flow of the liquid.

[199] The inner tubular portion 20 is defined by a flared annular abutment 27, substantially
provided at the central portion of the fitting 11; the flared annular abutment 27 is
connected to a portion with larger diameter 27a of the passage channel 21, provided
along the tubular support area 13.

[200] Basically, the insert 22 is inserted at the end of the second tubular element 3’ with the
cylindrical portion 24 thereof. The conical annular reliefs 25 of the insert 22 determine a
local extension of the second tubular element 3’, so as to obtain a stable connection
between the two parts.

[201] The second tubular element 3’ is then inserted into the passage channel 21 of the fitting
11, starting from the end opposite to the one in which the insert 22 is provided. Once
insertion is terminated, the end of the second tubular element 3’ remains firmly locked,
due to the high elastic deformability, between the flared annular abutment 27 and the
head 26.

[202] The diameter of the cavity 23 and the engagement 22, in particular, of the conical annular
reliefs 25, can be suitably dimensioned so as to obtain the desired radial deformation of
the end of the second tubular element 3’, and thus a higher or lower degree of friction
between the components.

[203] It should be observed that, in use, the pressure of the dispensed liquid acts in the
direction of insertion of the insert 22 in the cavity 23, and thus increases and facilitates the
hydraulic sealing between the components.

[204] The method of use of the hose 1’ and the hose unit G, according to the invention is, in the
light of the description above, entire intuitive.

[205] In use, the pressure of the tiquid that traverses the second tubular element 3, determines
the extension thereof; it also drags the first tubular element 2’ therealong, thus passing
from the compacted configuration of figure 9 to the extended configuration of figure 10.

[206] Figure 7 instead illustrates an intermediate step in which the first tubular element 2’ is only
unpacked partly.
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[207] The suitable choice of material the second tubular element 3’ is made of, for example,
natural rubber or vulcanised synthetic rubber, may allow limiting the extension of the
element 3' to the desired values even under high pressure conditions, due to the
mechanical features thereof.

[208] Besides this, the first tubular element 2’ provides a safe mechanical constraint against
uncontrolled extension and also against uncontrolled radial expansion of the second
tubular element 3.

[209] The invention thus conceived allows attaining major technical advantages.

[210] First and foremost, the hose 1" has a rigid or substantially rigid outer surface, and thus it is
easy to clean.

[211] For the same reasons, the outer surface of the hose 1’ does not tend to gather dirt as it
instead occurs using the extendible hoses of the known type.

[212] At the same time, the hose 1’ has a high resistance against perforation or laceration due
to the rigid and extendable outer portion which protects the elastic inner portion in an
extremely efficient manner.

[213] In addition, it should be observed that the rigidity of the first tubular element 2’ allows
efficiently preventing inadvertent crushing or twisting of the hose during use.

[214] The particular method of assembly of the two components, the first tubular element 2’ and
the second tubular element 3’ allows, where required, easily separating them from each
other for replacing even just one of them for maintenance or application purposes.

[215] Actually, it is sufficient to stretch the second tubular element 3’ to fully slip it from the first
tubular element 2’, which is substantially rigid and thus does not disturb during the
execution of such operation.

[216] It should be observed the fact that the second embodiment of the described extensible
hose, with the corrugated tubular element at the external, constitutes a technical
equivalent of the first embodiment described above, with the corrugated tubular element
at the internal, is obvious to a man skilled in the art. Actually, both solutions provide for the
axial coupling of a tubular element made of elastically extensible material and a tubular
element made of non-elastic material, with corrugated or bellow-like shape, so that a
plurality of annular-shaped sealed air chambers are defined between the surface of one
and the juxtaposed surface of the other.

[217] It has thus been observed that the invention attains the set objects.

[218] The extensible hose described by way of example can be subjected to numerous
modifications and variants according to the various needs.

[219] In the practical implementation of the invention, the materials used as well as the shape
and sizes may be different from those indicated by way of example.

[220] Should the technical characteristics mentioned in the claims be followed by reference
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signs, such reference signs were included with the sole purpose of increasing the
understanding of the claims and thus they shall not be deemed limiting the scope of the
element identified by such reference signs by way of example.
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What is claimed is:

1. An extensible hose for garden irrigation, comprising:

a first tubular element made of a first elastically extensible material so as to
modify its length and its diameter; and

a second tubular element, made of a second non-elastic material and
configured so as to be, in a non-assembled configuration, selectively extendable, so
as to modify only its length, between at least one compacted configuration and at
least one extended configuration, each of said at least one compacted configuration
and said at least one extended configuration being stable, said second tubular
element being irremovably coaxially associated with said first tubular element
wherein the extensible hose comprises a plurality of annular-shaped air chambers
sealingly obtained between said first tubular element and said second tubular
element; the plurality of annular-shaped air chambers being geometrically variable
in amplitude, by action to the first tubular element, in such a way as to change the
stability of the length of the extensible hose,

wherein said first tubular element comprises an inner surface and said second

tubular element comprises an outer surface.

2. An extensible hose according to claim 1, wherein said second tubular

element is coaxially inserted into said first tubular element.

3. An extensible hose according to claim 1, wherein said second tubular
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element is configured bellow-like so as to be geometrically extendable by folding in

a book-like fashion.

4. An extensible hose according to claim 1, wherein said annular-shaped air
chambers have a triangular section defined between adjacent folds of said second
tubular element and a substantially cylindrical surface of said first tubular element
made of said first elastically extensible material, said second tubular element being

configured as a bellows.

5. An extensible hose according to claim 1, wherein said inner surface and
said outer surface are directly and continuously faced when said second tubular

element is in said at least one extended configuration.

6. An extensible hose according to claim 1, wherein said first elastically
extensible material comprises one of natural rubber, synthetic rubber, thermoplastic
rubber, natural or synthetic vulcanized rubber, latex and a mixture of one or more of
said natural rubber, said synthetic rubber, said thermoplastic rubber, said natural or

synthetic vulcanized rubber and said latex.

7. An extensible hose according to claim 1, wherein said first tubular
element made of said first elastically extensible material has a circular or polygonal

transversal section with a smooth or substantially smooth inner and an outer surface.
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8. An extensible hose according to claim 1, wherein said second non-

elastic material is a polymeric material of one or more of PVC, PE, PET, and PP.

9. An extensible hose according to claim 1, wherein said second tubular

element made of said second non-elastic material is corrugated.

10. An extensible hose according to claim 9, wherein said second tubular
element made of said second non-elastic material has an outer diameter which, in
an assembled configuration, corresponds to an inner diameter of said first tubular

element made of said first elastically extensible material.

11. An extensible hose according to claim 9, wherein said second tubular
element is defined by a series of disc-shaped elements connected to each other,
each of said disc-shaped elements comprising a first frusto-conical portion and a
second frusto-conical portion joined at respective larger bases, and respectively
having a first axial extension and a second axial extension different from each other

and a first conicity angle and a second conicity angle different from each other.

12.  An extensible hose according to claim 11, wherein said first axial
extension is smaller than said second axial extension and said first conicity angle is

greater than said second conicity angle.
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13. An extensible hose according to claim 1, wherein said first tubular
element and said second tubular element are coupled by means of over-extrusion

or co-extrusion.

14. An extensible hose unit, comprising:
at least one extensible hose according to any one of claims 1-13 and at least one
fitting, associable to at least one end of said at least one extensible hose, for
connection to a liquid dispensing means and/or a user device, said at least one fitting
comprising at least one outer tubular portion provided with a plurality of flexible fins
adapted to abut on said outer surface of said first tubular element by means of at
least one ring nut, and at least one inner tubular portion, coaxial to said outer tubular

portion, on which said second tubular element is fitted.

15. A method for obtaining an extensible hose according to any one of
claims 1-13, the method comprising:

obtaining said first tubular element made of elastically extensible material and
said second tubular element made of non-elastic material through an extrusion

process.

16. A method according to claim 15, wherein said first tubular element made

of said elastically extensible material and said second tubular element made of said
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non-elastic material are obtained through a co-extrusion or over-extrusion process.

17. A method according to claim 15, further comprising the steps:

forming, by means of an extrusion device and subsequent corrugation, said
second tubular element made of said non-elastic material, deformable by extension
in an axial direction between a compacted configuration and an extended
configuration;

providing, by means of a compactor device, said second tubular element in
said compacted configuration;

forming, by means of a further extrusion device, said first tubular element
made of said elastically extensible material;

associating said first tubular element coaxially to said second tubular element
provided in said compacted configuration, so as to configure a plurality of air
chambers sealingly obtained between said inner surface of said first tubular element
and said outer surface of said second tubular element;

cooling a hose thus formed.

18. A method according to claim 17, wherein said processing steps occur

simultaneously in sequence by means of a rod inside said second tubular element

adapted to connect said extrusion device and subsequent corrugation, said

compactor device and said further extrusion device.
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