wo 2017/187233 A1 | 00000

(43) International Publication Date
02 November 2017 (02.11.2017)

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

J

=

(19) World Intellectual Property
Organization
International Bureau

(10) International Publication Number

WO 2017/187233 Al

WIPO I PCT

(5D

2D

22)

(25)
(26)
an

a2

74

62y

International Patent Classification:
F16L 11/12 (2006.01)

International Application Number:
PCT/IB2016/052435

International Filing Date:
29 April 2016 (29.04.2016)

Filing Language: English

Publication Language: English

Applicant: FITT S.P.A. [IT/IT]; Via Piave, 8, 36066 San-
drigo (IT).

Inventors: MEZZALIRA, Alessandro; Via Guarniere,
24, 36066 Sandrigo (VI) (IT). VIGOLO, Valentino; Via
Molinetto, 56, 36030 Caldogno (VI) (IT). BATTAGLIA,
Luca; Via Romagna, 1, 36061 Bassano del Grappa (VI)
(IT). PETRONILLI, Andrea; Via Zanella, 10, 35010
Carmignano di Brenta (PD) (IT). BUCCI, Marco; Via Ter-
ralba 3/f, 35030 Baone (PD) (IT). CEGALIN, Alessandro;
Via Cimone 12, 36100 Vicenza (VI) (IT).

Agent: AUTUORI, Angelo et al.; ¢/o Eureka IP Consult-
ing, Via Monte Cengio, 32, 36100 Vicenza (VI) (IT).

Designated States (unless otherwise indicated, for every
kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ,BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH,CL,CN, CO,CR,CU,CZ,DE, DK, DM, DO, DZ,
EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN, HR,
HU, ID, IL, IN, IR, IS, JP, KE, KG, KN, KP, KR, KZ, LA,
LC, LK, LR, LS, LU, LY, MA, MD, ME, MG, MK, MN,

(84)

MW, MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PA, PE,
PG, PH, PL, PT, QA, RO, RS, RU, RW, SA, SC, SD, SE,
SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN, TR, TT, TZ,
UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM,KE, LR, LS, MW, MZ,NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
EE, ES, FI, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

Published:

with international search report (Art. 21(3))

(54) Title: ENLARGEABLE FLEXIBLE HOSE

12
50—, /_
\
X i
DO

FIG.3

(57) Abstract: A tlexible hose for transporting fluid, particularly a flexible garden hose for transporting water. The hose comprises:
at least one inner layer (10) made of a first elastic polymeric material; at least one outer layer (20) made of a second elastic polymeric
material; at least one textile reinforcement layer (30) interposed between said at least one inner layer (10) and at least one outer layer
(20). The at least one inner layer (10) and the at least one outer layer (20) are reciprocally coupled to form a unitary tubular member (50)
internally to which the at least one textile reinforcement layer (30) is embedded. The unitary tubular member (50) has an elasticity such
to automatically enlarge upon the working pressure given by the liquid tlowing therethrough to increase its original diameter and such to
automatically recovery once the working pressure stops for assuming again the original diameter. The at least one textile reinforcement
layer (30) is susceptible to move from a rest configuration that has when the working pressure stops to a working configuration that has
when said unitary tubular member (50) enlarges upon the working pressure and vice-versa.



10

15

20

25

30

WO 2017/187233 PCT/IB2016/052435
1

ENLARGEABLE FLEXIBLE HOSE
DESCRIPTION

Field of the invention

The present invention is generally applicable to the technical field of flexible hoses,
and particularly relates to a flexible hose, preferably an irrigation hose or garden hose for
transporting water, which is enlargeable, i. e. susceptible to automatically enlarge upon the
passage of the fluid inside it and to automatically retract when the pressure of the liquid
stops.

Definitions

As used herein, with the expression "textile reinforcement layer" or derivative
thereof is meant a layer consisting of at least one textile yarn arranged on a layer that
supports it. The "textile reinforcement layer" is disposed on the supporting layer so as to
leave free portions thereof, generally square-, rectangular- or rhomboid- shaped.

As used herein, with the expression "textile yarn" or derivative thereof includes an
elongated thread-like member of any shape and made of any material, provided that the
magnitude of the length is significantly prevailing over the other. For example, the textile
yarn may be a polymer yarn, which may have a unitary structure or may in turn consist of
the union of several elementary threads, or a textile band having rectangular section.

As used herein, with the expression "textile knitted layer" or "knitting" or derivative
thereof is meant a layer consisting of at least two yarns or groups of yarns laying on the
supporting layer and connected to each other to form a plurality of chain-like stitches or
knit.

As used herein, with the expression "textile woven layer” or "weaving" or derivative
thereof is meant a layer consisting of at least two yarns or groups of yarns laying on a
supporting layer with opposite inclinations and connected to one another alternately to
form a weave. In a weaving a vyarn is interlaced with another yarn once above and then
below the latter. Depending on the inclination, the weaving is also known as fabric.

As used herein, with the expression "textile knotted layer" or "knotting" or derivative
thereof is meant a layer consisting of at least two yarns or groups of yarns laying on the
supporting layer with opposite inclinations and interconnected to each other by means of

one or more knots. In a knotting a yarn cannot slide with respect to another due to the



10

15

20

25

30

WO 2017/187233 PCT/IB2016/052435

constraint imposed by the knots.

As used herein, with the expression "compatible materials" or derivative thereof
materials are meant having chemical and/or physical compatibility to each other, that is
materials which once coupled give rise to a junction adapted to support the transfer of
tensile or shear stresses through the contact surface. Therefore, identical materials or in any
case materials having the matrix with the same base have the maximum compatibility.

As used herein, with the expression "matrix" of a polymer or derivative thereof is
meant a polymeric material capable of providing the molecular structure of the finished
product.

As used herein, with the expression "providing" or derivative thereof is meant the
preparation of an element of interest to a process step of interest, thus including any
preventive treatment act for the optimum exploiting of the same step of interest, from the
simple withdrawal and possible storage to pre-heat and/or chemical and/or physical
treatments and the like.

As used herein, with the expression "film" or derivative thereof is meant a layer of
polymeric material whose thickness is less than 0,5 mm.

State of the art

Hoses are known, especially fire hoses, which includes an outer jacket and an inner
flexible tube.

The outer jacket is generally made of synthetic textile fibers and has a predetermined
inner diameter, whereas the inner tube is made of rubber and is designed to enlarges upon
working pressure imparted by the water flowing therethrough up to an outer diameter
coinciding with the inner diameter of the jacket.

As a result, the latter defines the inner diameter of the whole hose when in use. On
the other hand, when not in use, i.e. when no water flows through the hose, the inner tube
collapse and became flat, so that the whole hose has a relatively low bulkiness so that it can
be stored on a reel.

This kind of hose is difficult and cumbersome to manufacture, since the jacket and
the inner tube have to be manufactured separately and subsequently assembled.

Moreover, this kind of hoses are to be used by specialized operators, and is heavy,

bulky and difficult to handle.
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Summary of the invention

Object of the present invention is to overcome at least partially the above drawbacks,
by providing an enlargeable flexible hose of remarkable efficiency and relative cheapness.

Another object of the invention is to provide an enlargeable flexible hose which can
be manufactured in a simple and fast manner.

Another object of the invention is to provide an enlargeable flexible hose which can
be manufactured automatically in line.

Another object of the invention is to provide an enlargeable flexible hose which is
wieldy to use.

Another object of the invention is to provide an enlargeable flexible hose which has a
relatively high burst pressure.

Another object of the invention is to provide an enlargeable flexible hose that has
minimum bulkiness.

Another object of the invention is to provide an enlargeable flexible hose which is
simple and practical to be stored.

Another object of the invention is to provide an enlargeable flexible hose that can be
repaired in case of breakage.

Another object of the invention is to provide an enlargeable flexible hose that can be
customized in length.

This and other objects are achieved by a flexible hose for transporting liquids,
particularly an enlargeable irrigation hose or garden hose for the transport of water and by a
hose assembly which includes such hose, according to which is herein described, shown
and/or claimed.

The hose has a non-corrugated, non-coiled tubular structure, typical of the irrigation
hoses or garden hoses. The polymeric layers may be tubular shaped.

An example of a corrugated hose is known from document US3028290, whereas an
example of a coiled hose is known from document US4009734.

The flexible hose may comprise at least one inner layer of a first polymeric elastic
material, at least an outer layer of a second polymeric elastic material and at least one
textile reinforcement layer interposed therebetween.

The at least one inner layer and at least one outer layer may be joined together to
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form a unitary tubular member that integrates, that is embed, the at least one textile layer.

To do this, the at least one outer layer and the at least one inner layer may be
reciprocally joined in correspondence of the areas of the outer surface of the at least one
inner layer not covered by the at least one textile reinforcement layer. In other words, the at
least one outer layer and the at least one inner layer may be reciprocally joined except at the
regions occupied by the textile yarns of the at least one textile layer.

Suitably, the unitary tubular member may have an elasticity such as to automatically
enlarge and possibly elongate under the pressure imparted by the working fluid that flows
therethrough to increase its original diameter and possibly its original length and such as to
retract automatically once the working pressure stops to return to the original diameter
possibly to the original length.

The enlargement is apparent and appreciable at sight, whereas the elongation is less
apparent and eventually not appreciable at sight. In other word, the elongation may occur or
not, and in case of elongation is remarkably less apparent with respect to the enlargement.

To do this, the first and the second polymeric elastic material forming the unitary
tubular member are to be suitably chosen.

The first and the second polymeric materials may be elastomers or thermoplastic
elastomers (TPE).

Suitable TPEs may be TPE-S, such as PP/SEBS or PP/EPDM, or TPE-O, such as
Ethylene-Octene copolymer.

Suitable elastomers may be natural rubber or latex.

Suitably, the unitary tubular member may have a Shore A hardness measured
according to ASTM D2240 (3") of 30 ShA to 50 ShA.

The textile yarns of the at least one textile layer may be polyester, nylon 6,6,
polyvinyl alcohol, para-aramid fibers, meta-aramid fibers, Rayon®.

Advantageously, the textile yarns of the at least one textile layer may have an
elongation at break measured according to BISFA (Chap 7) less than 30%, and preferably less
than 25%.

Advantageously, the textile yarns of the at least one textile layer may have a
toughness as measured according to BISFA (Chap 7) of at least 50 cN / tex.

In a per se known manner, the automatic enlargement and possibly elongation is



10

15

20

25

30

WO 2017/187233 PCT/IB2016/052435
5

promoted by one or more restrictions or flow restrictors inserted in the hose or connected
therewith, as taught by the documents EP2520840 and/or EP2778491, which are referred to
for proper consultation. Suitably, one of the ends of the hose may be connected to means
for supplying the liquid to be transported, for example a faucet.

As known, a textile reinforcement layer in a flexible hose if stressed tends to elongate
axially and/or to enlarge radially, depending on the type.

Suitably, the unitary tubular member and the at least one textile reinforcement layer
may cooperate each other so that under a working pressure of 2 bar the hose enlarges its
outer diameter of at least 1,3 times with respect to its original outer diameter, preferably of
at least 1,4 times with respect to its original diameter, more preferably at least 1,45 times
with respect to its original diameter and still more preferably at least 1,5 times with respect
to its original diameter.

On the other hand, the unitary tubular member and said at least one textile
reinforcement layer may cooperate each other so that under a working pressure of 5 bar the
elongation in length of said unitary tubular member is less than 20% with respect to the
original length when in the unitary tubular member does not flow the liquid, and preferably
less than 15% with respect to the original length when in the unitary tubular member does
not flow the liquid.

Advantageously, the at least one textile reinforcement layer of the enlargeable hose
of the present invention may be susceptible to move between a rest configuration that has
at rest, i.e. when the liquid does not flow through the unitary tubular member, and a
working configuration that has when the unitary tubular member is actuated by the working
pressure of the liquid flowing therethrough.

In the working configuration the at least one textile reinforcement layer expands
radially and possibly extends axially to accompany the enlargement and possibly the
elongation of the unitary tubular member.

Depending on whether the yarns of the textile reinforcement layer are elastic or rigid
and on the type of the textile reinforcement layer, such enlargement and possible
elongation is more or less apparent.

However, the yarns of the textile reinforcement layer may preferably be rigid, so as

to effectively act on the unitary tubular member upon the enlargement thereof.
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Preferably, the at least one textile reinforcement layer and the unitary tubular
member may be mutually configured so that the former intercepts the latter upon its
enlargement and possible elongation in order to determine the maximum diameter and
possibly the maximum length.

In other words, for a given inner hose pressure the maximum radial enlargement and
possibly the maximum axial elongation of the at least one textile reinforcement layer is
lower than the maximum radial enlargement and possibly the maximum axial elongation of
the unitary tubular member, so that the maximum radial enlargement and possibly the
maximum axial elongation of the at least one textile reinforcement layer determines the
maximum radial enlargement and possibly the maximum axial elongation of the whole hose.

Suitably, the automatic retraction of the unitary tubular member allows the at least
one textile reinforcement layer to return to the rest configuration once the pressure inside
the hose stops.

This automatic retraction of the unitary tubular member can only be accomplished by
its elasticity, without any other help. In particular, the hose of the invention may be free of
coil springs or similar automatic retraction means.

Thanks to one or more of the above features, it is possible to obtain a flexible
enlargeable hose wieldy and practical to use.

The flexible hose according to the present invention allows to combine all the
advantages of an enlargeable hose with those of a "classic" flexible hose, without all the
drawbacks of the enlargeable hoses of the prior art.

In fact, the flexible hose according to the present invention has a relatively high burst
pressure, absolutely comparable to that of the "classical” flexible hoses.

In fact, the at least one textile reinforcement layer ensures high burst pressure, and
therefore greater durability of the hose.

Moreover, thanks to the fact that the at least one outer layer is of polymeric
material, the flexible hose is simple and quick to clean from any residual dirt and/or mud
due to dragging on wet soils.

Further, the overall bulkiness of the flexible hose according to the present invention
is minimal. This allows for example to store it in a very small space. It is moreover easily

storable on a classic hose reel.
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In addition, the flexible hose according to the present invention in case of breakage
or damage can be restored as a "classic" hose. It is also possible to replace the original
fittings, if any, using the classic fittings for flexible hoses on the market, for example in case
to rupture of one thereof.

It is however understood that in the hose of the present invention fittings or any
element for connecting the ends are not needed to connect each other the various layers. In
fact, in the hose of the present invention all the elements are integrated, and in particular
the at least one textile reinforcement layer is integrated trough the unitary tubular member.

It is further possible to cut the hose of the present invention to any size while
maintaining the features of the whole structure. This makes further possible the customized
per meter commercialization thereof.

Preferably, the reinforcing textile layer of the enlargeable hose according to the
present invention may be a textile knotted layer or a textile knitted layer. Preferably, the
stitches of the latter may be a of the tricot-type, radial-type or diamond-type, or may be
interlocked or interweaved.

The at least one first textile layer and the unitary tubular member may be mutually
configured so that the former intercepts the latter upon its enlargement in order to
determine the maximum diameter.

Advantageous embodiments of the invention are described in the dependent claims.

Brief description of the drawings

Further features and advantages of the invention will be apparent upon reading the
detailed description of a preferred, non-exclusive embodiment of an enlargeable flexible
hose 1, which are described as non limiting examples with the help of the annexed drawings,
in which:

FIGs. 1 and 2 are schematic view of an embodiment of the hose 1 during use;

FIG. 3 is a schematic side view of an embodiment of the hose 1 at rest;

FIG. 4 is a schematic side view of the embodiment of the hose 1 of FIG. 4 under
pressure;

FIG. 5 shows an example of a knitted textile reinforcement layer of the diamond-
stitches type;

FIG. 6 shows an example of hose 1 including a knitted textile reinforcement layer of
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the interlocked type;

FIG. 7 shows an example of hose 1 including a knitted textile reinforcement layer of
the interweaved type;

FIGs. 8 and 9 show two examples of woven textile reinforcement layer;

FIG. 10 shows an example of a knotted textile reinforcement layer.

Detailed description of some preferred embodiment

With reference to the above figures, the enlargeable hose 1 is advantageously used
for the transport of liquids. In particular, the flexible hose 1 may be a irrigation hose or
garden hose for the transport of water.

As particularly shown in FIGs. 3 and 4, the enlargeable hose 1 may include an inner
polymer layer 10 and an outer polymer layer 20.

The enlargeable flexible hose 1 may further include a knitted textile layer 30 with a
tricot-type chain stitches.

It is understood that although in the follow there is described a flexible hose 1 with
the above structure, the hose according to the invention may include other layers, according
to what is defined by the appended claims.

For example, a double textile reinforcement layer may be provided, or one or more
further polymeric layers internally or externally to the above layers.

It is further understood that although in the follow a flexible hose 1 with the above
structure is described, the technical features here described are applicable to a hose which
includes at least three layers, according to what is defined by the appended claims.

It is further understood that although hereinafter reference is made to a garden hose
for the transport of water, the enlargeable flexible hose 1 can have any destination and can
transport any liquid, according to what is defined by the appended claims.

In a preferred but not exclusive embodiment, inner layer 10 and outer layer 20 may
be made of a styrene-based thermoplastic elastomer (TPE-S) having a matrix based on
polypropylene (PP), for example the Nilflex® SH (Taro Plast SpA), having a Shore A hardness
measured according to ASTM D2240 (3") of 40. Such a material has a tensile strength
measured according to ASTM D412/C of about 6,5 MPa and an elongation at break
measured according to ASTM D412/C of approximately 880%.

Indicatively, the inner layer 10 may have a thickness of 1,5 mm to 2,5 mm, preferably
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1,6 mm-2 mm.

In a preferred but not exclusive embodiment, the textile reinforcement layer 30 may
be made of polyester (PET)-based yarns, for example the Brilen GLE® (Brilen Tech SA) having
a linear density of 550 dtex. Such yarns have an ultimate tensile strength, measured
according to BISFA (Chap 7) of 42,7 +/- 4,2 N, an elongation at break measured according to
BISFA (Chap 7) of 12,5 +/- 2,5% and toughness measured according BISFA (Chap 7) of 75,5
+/-7 cN / tex.

The first textile reinforcement layer 30 may be placed on the outer surface 12 of the
inner layer 10 so as to leave thereon a plurality of open areas 13, which are directly facing to
the corresponding portions 13’ of the inner surface 21 of the outer layer 20.

Suitably, the inner layer 10 and the outer layer 20 may be reciprocally bonded in
correspondence with the respective uncovered areas 13, 13'.

The bond between the inner layer 10 and the outer layer 20 may be assured by the
use of materials compatible with each other or by a layer of adhesive material interposed
between them.

To effect such a coupling, the inner layer 10 and the outer layer 20 form a unitary
tubular member 50, inside of which the reinforcing textile layer 30 may be integrated or
embedded.

The possible choice of the same material for all the polymeric layers of the hose
makes homogeneous the mechanical behavior of the unitary tubular member 50, and
ensures maximum compatibility between the materials.

As particularly shown in FIGs. 1 and 2, at the ends 51, 52 of the hose 1 appropriate
mutual union elements may be provided.

For example, respective couplers 60, 61 may be provided.

In a preferred but not exclusive embodiment, the coupler 60 may be e.g. a female
coupler, and may be adapted to connect the hose 1 to a point of use, for example a tap R.
On the other hand, the coupler 61 may be a male coupler, and may be adapted to connect
the hose 1to one or more sprinkler accessories D, for example a lance or a sprinkler.

In another embodiment, the end 52 of the hose 1 may be fixedly coupled to the
sprinkler accessory D, for example a lance or a sprinkler. In this case, the hose 1 does not

include the coupler 61, and cannot be coupled to more sprinkler accessories. At the other
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end 51 the coupler 60 may be provided for connecting the hose 1 to a point of use, for
example a tap R.

Thanks to the above features, the enlargeable hose 1 may be susceptible to be
automatically enlarged and possible elongated by the working pressure imparted by the
water that flows internally it, thus increasing its original diameter and possibly its original
length.

To do this, in a per se known manner, at least one restriction inside the hose or
connected therewith may be provided.

In a preferred but not exclusively embodiment, in per se known manner, the at least
one restriction may be defined by a flow restrictor located inside the coupler 61.

On the other hand, the hose 1 may internally include one or more restrictions, such
as thickened portions or the like.

The at least one restriction may also be provided in the sprinkler accessory D, for
example a lance or a sprinkler.

The at least one restriction may create a pressure drop such that the pressure
upstream thereof acts internally to the hose 1, thus radially enlarging it perpendicularly to
the axis X and possibly axially elongating it along the same axis X.

In practice, once connected to the hose 1 to a point of use, for example to a tap R,
upon the opening of the tap the water that passes through the hose 1 promotes the radial
enlarging and possibly the axial elongation thereof, as shown in FIGs. 1 and 2. In any event,
the elongation will be very low, and sensibly lower than the enlargement.

In other words, the water flow promotes the passage of the hose 1 from an original
diameter DO (FIG. 3), that the same hose 1 has when no water passes through it, to a
working diameter D1 (FIG. 4).

The transition from the original diameter DO to the working diameter D1 may occur
gradually.

By contrast, upon the closing of the tap R the hose 1 automatically retracts, thus
recovering to its original diameter and possibly to the original length.

In order to achieve the above, the unitary tubular member 50 and the textile layer 30
can cooperate with each other.

More precisely, the unitary tubular member 50 may have an elasticity such as to



10

15

20

25

30

WO 2017/187233 PCT/IB2016/052435
11

automatically radially enlarge under the working pressure imparted by the water and such as
to retract automatically once the working pressure stops.

On the other hand, the enlargement of the unitary tubular member 50 promotes the
passage of the textile reinforcement layer 30 from a rest configuration, shown in FIG. 3,
which has when no water flows through the hose to a working configuration, shown in FIG.
4, which has under the working pressure.

Conversely, when the working pressure stops the automatic retraction of the unitary
tubular member 50 returns the textile reinforcement layer 30 in their rest configuration.

Under the working pressure, in addition to the increase in the diameter and possibly
in the length of the hose, a thinning of the whole thickness thereof further occurs. With the
configuration and the materials shown above, the wall thickness under pressure decreases
by about half.

Suitably, the textile reinforcement layer 30 may be configured so as to intercept the
unitary tubular member 50 upon its enlargement so as to determine the maximum
diameter.

To do this, the yarn of the textile reinforcement layer 30 and the materials of the
unitary tubular member 50 may be suitably selected, for example as described above.

The knitted textile reinforcement layer 30 may be of the chain-like tricot type, as
shown in the FIGs. 3 and 4, or made according to the teachings of EP0623776 in the name of
the same Applicant.

Alternatively, the knitted textile reinforcement layer 30 may be of the diamond-
stitches type, as shown in FIGs. 5, or of the radial type, as taught by the European Patent
application EP0527512 in the name of the same Applicant.

In another embodiment, the knitted textile reinforcement layer 30 may be of the
interlocked type, as shown in FIGs. 6, or of the interweaved type, as shown in FIGs. 7.

Alternatively to the knitted configuration, the first textile reinforcement layer 30 may
be a weaving or knotting. FIGs. 8 and 9 show two examples of textile reinforcement woven
layer, different each other for the orientation, the number and configuration of the yarns.
FIG. 10 shows an example of a textile reinforcement knotted layer.

Suitably, the unitary tubular member and the at least one textile reinforcement layer

may cooperate each other so that under a working pressure of 2 bar the hose enlarges its
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outer diameter of at least 1,3 times with respect to its original outer diameter, preferably of
at least 1,4 times with respect to its original diameter, more preferably at least 1,45 times
with respect to its original diameter and still more preferably at least 1,5 times with respect
to its original diameter.

For example, with a hose having the structure described above and manufactured in
the above materials, with an inner diameter at rest of 9 mm, outer diameter at rest of 14,5
mm and weight of 80 g/mt, the enlargements at different Internal working pressures are

provided in table 1 below.

Working pressure (bar) Outer-::ita)lileter [mm] @out under press /
Pout at rest

0 14,5 1
0,5 20,5 1,41

1 231 1,59
1,5 23,3 1,61

2 23,5 1,62
2,5 23,8 1,64

3 241 1,66
3,5 244 1,68

4 24,7 1,70
4,5 25 1,72

5 25,3 1,74
5,5 254 1,75

6 25,5 1,76

It is understood that these data may change depending on the materials and/or the
features of the hose, such as the inner or outer diameter or the weight/mt thereof.

Suitably, the unitary tubular member 50 and the textile reinforcement layer 30 may
cooperate each other so that under a working pressure of 5 bar the elongation in length of
said unitary tubular member 50 is less than 20% with respect to the original length, and
preferably less than 15% with respect to the original length.

This film 20 has the purpose of protecting the underlying layers, in particular the
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textile layers, and to give the appearance to the hose. It is also important for the resistance
to external agents and the sliding of the hose on the ground. In fact, it minimizes fouling of
the hose as a result of the use on muddy grounds or in a garden.

From the above description, it is apparent that the invention fulfils the intended
objects.

The invention is susceptible of numerous modifications and variations, all falling
within the inventive concept expressed in the attached claims. All the details may be
replaced with other technically equivalent elements, and the materials may be different
according to requirements, without departing from the scope of the invention.

Although the invention has been described with particular reference to the attached
figures, reference numbers used in the description and in the claims are used to improve the

intelligence of the invention and do not constitute any limitation of the claimed scope.
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CLAIMS
1. A hose assembly for transporting liquids, particularly water, comprising:
- an enlargeable flexible hose; and
- at least one restriction or at least one flow restrictor (61) to create within the hose
a working pressure susceptible to promote the enlargement thereof, said at least one
restriction or at least one flow restrictor (61) being internal to the hose or connected
therewith;
wherein the enlargeable flexible hose includes:
- at least one inner layer (10) made of a first elastic polymeric material;
- at least one outer layer (20) made of a second elastic polymeric material;
- at least one textile reinforcement layer (30) interposed between said at least one
inner layer (10) and at least one outer layer (20);
wherein said at least one inner layer (10) and at least one outer layer (20) are
reciprocally coupled to form a unitary tubular member (50), said at least one textile
reinforcement layer (30) being embedded therein (50);
wherein said unitary tubular member (50) has an elasticity such to automatically
enlarge upon the working pressure given by the liquid flowing therethrough to increase its
original outer diameter and such to automatically recovery once the working pressure stops
for assuming again said original outer diameter;
wherein said at least one textile reinforcement layer (30) is susceptible to move
between a rest configuration that has when no liquid flows through the unitary tubular
member (50) and a working configuration that has when said unitary tubular member (50)
enlarges upon the working pressure;

wherein said unitary tubular member (50) and said at least one textile reinforcement
layer (30) cooperate each other so that under a working pressure of 2 bar the hose enlarges
its outer diameter of at least 1,3 times with respect to its original outer diameter.

2. Hose assembly according to claim 1, wherein the automatic enlargement of said
unitary tubular member (50) promotes the moving of said at least one textile layer (30) from
the rest configuration to the working configuration, the automatic recovery of said unitary
tubular member (50) promoting the moving back of said at least one textile layer (30) from

the working configuration to the rest configuration.
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3. Hose assembly according to claim 1 or 2, wherein said at least one textile
reinforcement layer (30) and said unitary tubular member (50) are reciprocally configured so
that the former (30) captures the latter (50) upon its enlargement so as to define the
maximum outer diameter thereof.

4. Hose assembly according to claim 1, 2 or 3, wherein said at least one textile
reinforcement layer (30) lays on the outer surface (12) of said at least one inner layer (10) so
as to leave thereon a plurality of uncovered areas (13), said at least one outer layer (20) and
at least one inner layer (10) being reciprocally coupled in correspondence of said uncovered
areas (13).

5. Hose assembly according to any one of the preceding claims, wherein said
unitary tubular member (50) has the original outer diameter when said at least one textile
reinforcement layer (30) is in the rest configuration, said unitary tubular member (50) being
enlarged when said at least one textile reinforcement layer (30) is in the working
configuration.

6. Hose assembly according to any one of the preceding claims, wherein said at
least one first textile reinforcement layer (30) is selected among the group consisting of
knitting, weaving or knotting.

7. Hose assembly according to the preceding claim, wherein said at least one first
textile reinforcement knitted layer (30) is of the chain-like tricot type or of the diamond-
stitches type or of the radial type or of the interlocked type or of the interweaved type.

8. Hose assembly according to any one of the preceding claims, wherein said
unitary tubular member (50) and said at least one textile reinforcement layer (30) cooperate
each other so that under a working pressure of 2 bar the hose increases its outer diameter
of at least 1,4 times with respect to its original diameter, preferably at least 1,45 time with
respect to its original diameter and more preferably at least 1,5 times with respect to its
original diameter.

9. Hose assembly according to any one of the preceding claims, wherein said
unitary tubular member (50) once enlarged by the working pressure recovers back to its
original outer diameter exclusively thanks to its elasticity, without any other biasing means.

10. Hose assembly according to any one of the preceding claims, wherein the hose is

a garden hose for the transport of water.
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11. Hose assembly according to any one of the preceding claims, wherein the hose is
a not corrugated and not coiled hose.

12. Hose assembly according to any one of the preceding claims, wherein said first
and said second elastic polymeric materials are elastomers or a thermoplastic elastomers.

13. Hose assembly according to any one of the preceding claims, wherein said
unitary tubular member (50) has a Shore A hardness measured according to ASTM D2240
(3") of 30 ShA to 50 ShA.

14. Hose assembly according to any one of the preceding claims, wherein said at
least one textile reinforcement layer (30) consists of non-elastic rigid yarns.

15. Hose assembly according to the preceding claim, wherein said rigid yarns have an
elongation at break measured according to BISFA (Chap 7) less than 30%, and preferably less
than 25%.

16. Hose assembly according to claim 15, wherein said rigid yarns have a toughness
as measured according to BISFA (Chap 7) of at least 50 cN / tex.

17. Hose assembly according to any one of the preceding claims, wherein said
unitary tubular member (50) and said at least one textile reinforcement layer (30) cooperate
each other so that under a working pressure of 5 bar the elongation in length of said unitary
tubular member (50) is less than 20% with respect to the original length when in said unitary
tubular member (50) does not flow the liquid, and preferably less than 15% with respect to
the original length when in said unitary tubular member (50) does not flow the liquid.

18. An enlargeable flexible hose as defined in one or more of the preceding claims.
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