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(57) Abstract: The mvention relates to a garden hose (GS) with at least one cover layer. The aim of the mvention 1s to improve the

grip of the hose relative to the hand of a user and/or on a connection to a connecting element (SK) via a compression-type fitting

(UM, HK). For this purpose, a relief structure (RS) 1s produced on an outward surface of a cover layer (M21) of the hose (GS). Said
reliet structure (RS) can substantially improve the haptic impression and/or, when the connection (UM) i1s tight, bring about an
interlocking or at least semi-interlocking engagement of retamning elements (HK) of a connecting element (SK) with the relief
structure (RS) and substantially increase the retamning force which prevents the hose end from accidentally slipping off the
connecting element (SK).

(57) Zusammenfassung:

[Fortsetzung auf der nachsten Seite/
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Fiir einen Gartenschlauch (GS) mit wenigstens einer Mantelschicht wird vorgeschlagen, die Griffigkeit des Schlauches gegeniiber
einer Benutzerhand und/oder an emer Verbindung zu emem Anschlusstell (SK) tiber eme Klemmverschraubung (UM, HK)
dadurch zu verbessern, dass an einer nach aullen weisenden Fliache emer Mantelschicht (M21) des Schlauches (GS) eine
Relietstruktur (RS) ausgebildet wird. Durch die Reliefstruktur (RS) kann der haptische Eindruck wesentlich verbessert und/oder
be1 festgezogener Verbindung (UM) ein formschliissiger oder zumindest formschluf3ahnlicher Eingrift von Halteelementen (HK)
eines Anschlussteils (SK) i die Reliet struktur (RS) bewirkt und die Haltekraft gegen unbeabsichtigtes Abrutschen des
Schlauchendes von dem Anschlussteil (SK) wesentlich erhoht werden.
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GARDEN HOSE AND WATERING HOSE SYSTEM COMPRISING SAID HOSE

Field of Invention

The invention relates to a garden hose and to a watering hose system

comprising such a garden hose.

Background

Garden hoses typically consist primarily of a flexible thermoplastic material,
which is inexpensively available in the form of PVC (polyvinyl chloride), in

particular, and which is suitable for the manufacture of hose by an extrusion process.

Conventional watering hose systems include hose accessories, in the form of
tap connectors, hose couplings or watering equipment, for example, which are
designed to be attached to one end of a hose, such a hose end being provided by a cut
through the hose without any particular configuration of a hose end, so the hose can

also be shortened to any desired length by the user.

In order to connect connectors to one end of a hose, conventionally designed
connectors have an inner connecting pipe which is inserted into the inside of the hose
end, and retaining elements which engage around the outer side of the hose and which
can be pressed against the outer surface of the hose. The retaining elements, which are
specifically designed as arms which can be pivoted transversely to the hose axis and
which have retention structures facing towards the hose, are typically pressed against
the outer surface of the hose by means of a sleeve nut having a conical section. The
retention structures are embodied, for example, as ribs running circumferentially,
which, when pressed against the hose surface, compress the latter with deformation of

the elastic cover material of the hose.

It has been found that some users are unable to apply sufficient manual force
when tightening the sleeve nut, or are unwilling to apply sufficient force for fear of
damaging the connector, which can result in the axial retention force between the
connector and the end of the hose being too weak, and the connector slipping oft the

end of the hose due to the water pressure in the hose, or when pulling the hose.

]
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Summary

The object of the invention 1s to specify a garden hose and a watering hose
system having such a garden hose, which provide improved grip of the hose when
held 1n a user’s hand and/or improved grip between one end of the hose and a
connector, without requiring increased strength and while maintaining ease of

operation and cost-efficient producibility.

Solutions according to the invention are described in the independent claims.
The dependent claims contain advantageous embodiments and developments of the

invention.

Forming a relief structure on the outer side of an cover layer of the hose 1s a
prerequisite for connecting a hose connector to the end of the hose by interlocking or
semi-interlocking engagement, so that a substantially stronger retaining forcc is
produced between the end of the hose and the connector, in comparison with
conventional garden hoses. Conventional connectors can be advantageously
connected to such a garden hose, in that the shaping of the relief structure takes
conventional retention structures into consideration. Alternatively or additionally, the

relief structure may result in improved grip for a user’s hand.

The relief structure provided is a design for the outer side of the outer jacket or
cover layer, which has at least one radial elevation or indentation relative to an
averaged radius of the outer side along the longitudinal axis of the hose. The relief
structure preferably includes a plurality of successive elevations and/or indentattons in
the longitudinal direction. The relief structure preferably includes a ribbed structure
comprising ribs extending circumferentially about the longitudinal axis, wherein webs
between adjacent indentations 1n the longitudinal direction are also to be understood

as ribs.

In a first advantageous embodiment, the relief structure may be embodied
directly in the outer surface of the hose, with the result that retention structures of a

connector engage directly and interlockingly with the relief structure of the hose.

In one preferred embodiment, the relief structure is covered at least partially

and preferably completely by a covering layer, such that the side of the covering layer

facing away from the relief structure forms the hose surface or a portion thereof. In

2
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this way, the hose surface itself may be designed throughout without any indentations
or elevations in comparison with a cylindrical shape of an outer jacket, thus
preventing the accumulation of dirt in the relief structure and making 1t more pleasant
for a user to handle the hose with a hand sliding along the surface of the hose, for
example when rolling up the hose, than in the case of a hose surface which 1s
interrupted by a relief structure. The covering layer consists advantageously ot a
softer material compared with the material of the relief structure, in other words with
a lower Shore hardness. Due to the lower Shore hardness of the material of the
covering layer, what primarily happens when pressing the retention structure of a
connector against the hose surface is that the covering layer is deformed and the
retention structure partially engages interlockingly with the relief structure, or the

retention structure at least comes radially closer to the reliet structure.

In one advantageous embodiment, the relief structure is limited to one part of
the outer side of the cover layer, the surface of the relief structure occupying
preferably less than 30%, in particular less than 20% of the total outside area of the

cover layer.

In one advantageous embodiment, the relief structure comprises at least one
structured strip extending in the longitudinal direction on the outer side of the cover
layer. The strip may be subdivided in the longitudinal direction into spaced-apart Strip
sections, or be provided with the relief structure in strip sections only, such that
longitudinal sections of the hose with and without a reliet structure succeed each other

alternatingly in the longitudinal direction.

In one preferred embodiment, a plurality of such strips are provided as
substructures of the relief structure and distributed around the circumference of the
hose, with at least three strips preferably being provided. The plurality of strips are
preferably grouped in rotationally symmetric arrangement about the longitudinal axis
of the hose, thus resulting advantageously in particularly uniform loads being imposed

on the hose and the connector.

The relief structure can also be limited to a particular proportion of the outer
surface of the cover layer by subdividing the area differently, more particularly in the

form of annular areas around the circumference of the cover layer and spaced apart in
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the longitudinal direction, in the form of a diagonal lattice, or in the form of 1slands
mutually spaced apart from each other in the circumferential direction and 1n the
longitudinal direction in the outer side of the cover layer, as substructures of the rehet

Structure.

Embodying the substructures in the form of strips is particularly advantageous
for the production process, because the relief structure can be obtained with little
complexity and expense by structuring the cover layer, which 1s extruded with a
smooth outer surface, in a simple manner while it is still soft by means of a tool
shortly after the extrusion nozzle, both as substructures extending continuously in the
longitudinal direction and also as substructures subdivided into spaced-apart

longitudinal sections.

A relief structure which 1s limited to a partial area of the cover layer may
consist, in a preferred embodiment, of a material which differs from the material of
the rest of the cover layer and more particularly which has a higher Shore hardness
compared to the rest of the cover layer. In the advantageous strip shape of the reliet
structure or in the circumferential substructures, the material of the relief structure
may form part of the cover layer and to that end be extruded simultaneously with the

rest of the material of the cover layer 1n a particularly advantageous manner.

In another advantageous embodiment, a strip-shaped trench radially indented
in relation to the outer surface of the cover layer may be formed in said cover layer, 1n
which trench a strip with the radially outwardly facing relief structure is laid. The strip
with the relief structure typically consists in this case of a material having a higher
Shore hardness than the material of the cover layer surrounding the strip. In a first
advantageous embodiment, the strip with the relief structure may fill out the trench in
the circumferential direction across the entire width of the trench, and the harder
material of the strip with the relief structure may advantageously form, in close
material connection to boundary surfaces on the rest of the cover layer, a boundary
surface with close material connection and with mechanical resilience 1n the
circumferential direction. In another advantageous embodiment of the invention, the
strip with the relief structure does not fill the trench in the cover layer

circumferentially across the entire width of the trench, with the result that narrow gaps
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remain circumferentially between the side walls of the strip with the reliet structure

and the side walls of the trench.

In the case of an embodiment with a strip-shaped trench 1n the outer cover
layer and with a relief structure placed in the trench, such a combination of outer
jacket structure with a strip-shaped trench and a strip carrying the relief structure can
be manufactured in different ways. More specifically, a layer thereunder, 1n particular
an interlayer with fabric reinforcement, extending as a closed outer circumferential
cover layer around the longitudinal axis of the hose can be produced simultancously
In one extrusion step using two separate extrusion nozzles and with one extruder
assigned to each of the extrusion nozzles. In another advantageous embodiment, the
outer cover layer has a two-ply structure, and the hose 1s manufactured in such a way
that a first sublayer of the outer cover layer 1s firstly produced circumferentially about
the longitudinal axis with a constant layer thickness, and that a second sublayer, In
which the strip with the relief structure in the circumfercntial direction forms a sub-

scction of said second sublayer 1s produced on top of said first sublayer.

The relief structure preferably has a longitudinally periodic structure with
successive elevations and indentations, wherein the period length of the periodic
structure may be identical 1n a first preferred embodiment to the distance between
successive elements of retention structures in a connector. This results 1n especially
deep meshing engagement with a simultancously high level of stability of the relief

Sstructure.

In another embodiment, the period length of the relief structure and of the

retention structure of a connector may also difter, thus making 1t easier to use

connectors made by different manufacturers on the same hose.

In on¢ particularly advantageous embodiment characterised by a low tendency
to accumulate dirt, the relief structure may have a longitudinally continuous
corrugations from the lateral perspective, with a smaller amplitude relative to the

wavelength.

In order to improve the haptic characteristics of the hose surface in a

particularly advantagecous manner, it 1s also conceivable to design the relief structure
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surfaces that follow circumferentially.

Brief Description of the Drawings

The invention shall now be described in greater detail with reference to

preferred embodiments and to the Figures, in which

Fig. 1 shows a connector at one end of a hose,

Fig. 2 shows a cross-section through a connection region,

Fig. 3 shows the view according to Fig. 2 with the connection tightened,
Fig. 4 shows a cross-section through a hose

Fig. 5 shows a view, analogous to Fig. 3, of an embodiment with a covered reliet

structure,
Fig. 6 shows a cross-section through a hose in the embodiment shown in Fig. 5,

Fig. 7 shows an embodiment in which the relief structure and the retention structure

of a connector have the same period length,
Fig. 8 shows an embodiment of a filled relief structure,
Fig. 9 shows an embodiment with relief strips fitted into a trench structure,

Fig. 10 shows an embodiment with a trench width that is enlarged relative to a relief

Strip,

Fig. 11 shows a side view of a corrugated reliet strip.

Detailed Description

Fig. 1 shows an oblique view of one end of a garden hose GS having a
connector retained thereon, for example a hose connector SK. The end of the hose and
the hose connector are connected in a manner that is known per se, such that a main
body of hose connector SK has a connecting pipe which is hidden in Fig. 1 by the end
of the hose and which is inserted into the interior of the hose from the end of the hose.

The hose is surrounded on the outside by a plurality of retaining element arms HA

6
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which have retaining claws HK that are an integral part of the main body of hose
connector SK. Retaining claws HK can be moved radially by deformation of retaining
arms HA between a released position, in which the end of the hose can be moved 1n
the direction of the longitudinal axis LA of the hose relative to the hose connector,

5  and a retaining position in which the retaining claws are pressed into the surface of the
hose. A sleeve nut UM surrounds the hose and can be screwed onto the main body of
hose connector SK by a thread connection MB. Sleeve nut UM has a slanted or
curved contact surface located in the conventional manner on the radially inner side
and facing axially away from the main body of the hose connector, and when sleeve

10  nut UM is screwed onto the main body of the hose connector, said contact surface
presses retaining claws HK against the hose surface and presses the retaining claws
into the hose surface with elastic deformation thereof. Such connections are common

and are known, for example, from the OGS system made by Gardena.

In the example shown in Fig. 1, garden hose GS is composed of several layers,
15  with an inner cover layer surrounded by fabric GE and thus stabilised against
expansion. Fabric GE is embedded in an interlayer ZS or is itself viewed as such an
interlayer. The fabric is covered by a second cover layer, in the outward surface ot

which a relief structure according to the invention is formed.

The relief structure has elevations or/or indentations relative to a circular
20 cylindrical surface around longitudinal axis LA of the hose, and such a circular
cylindrical surface may be defined, in particular, by a smooth surface that 1s not
structured by a relief, and which forms the predominant portion of the outward

surface of the cover layer.

In the example shown in Fig. 1, a second material M22, which is assumed in
25  the example to be transparent, forms the largest proportion of the outward surface ot

the second layer.

In the embodiment shown in Fig. 1, a relief structure RS provided 1n
accordance with the invention is provided in strip S3 made of a third material M23,
which interrupts the the second material M22 circumferentially and circumterentially

30  forms individual sections of the second layer. Several of the strips S3 interrupting the

second material M22 are preferably distributed around the circumference and are
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circumferentially offset from each other. In the example outlined, four strips S3 are

provided.

Another strip, which is preferably embodied continuously in a longitudinal
direction parallel to the longitudinal axis LA, and the width of which varies in the
longitudinal direction, is referenced with reference sign S1 and consists of a first
material M21. Strip S1 is used, for example, to receive a visually recognisable
structure indicating a manufacturer or type of hose. Strip S1 may circumferentially
interrupt the cover layer made of the second material, or be embedded in the latter, or
be completely covered by the latter. In the example outlined, it 1s assumed that two
strips S1 made of the first material M21 and of varying strip length in the longitudinal
direction are arranged with a 180° offset from each other, and that two strips S3 made
of the third material M23 are each arranged circumferentially between said strips
made of the first material M21. The entire arrangement of strips preferably has axial
symmetry in relation to the longitudinal axis LA. A relief structure RS is formed at
least in longitudinal sections of the third strips S3, in the radially outwardly tacing
surface thereof relative to the longitudinal axis LA. The relief structure RS may also

be continuously present throughout the entire length of strips S3.

Fig. 2 shows a schematic cross-section along the longitudinal axis LA of an
arrangement according to Fig. 1. The layer thicknesses of the cover layers and the
interlayer of the multi-layer hose structure are not to be seen as drawn to scale, and for
illustration purposes are drawn in strongly exaggerated form in some respects

compared to real relative layer thicknesses.

The inner cover layer M1 of the hose structure forms the inner wall of the hosc
around its inner space IR and contacts connecting pipe AS of the connector, thus
sealing the connection between the hose and the connector. In Fig. 2, in the outer
cover layer radially following the interlayer ZS with the fabric, a strip S3 made of the
third material M23 of the outer cover layer is shown. Relief structure RS is formed by

circumferentially extending ribs, which form successive elevations and indentations 1n

the longitudinal direction relative to a circular cylindrical surtace.

Fig. 4 shows a cross-section through the hose, in which such a circular

cylindrical surface is predefined as a circular cylindrical surface SO, for example by
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the outer surface of the second material M22 surrounding strip S3. Relief structure RS
forms indentations and elevations relative to said outer surface SO, as indicated by the
two radially closely adjacent circumferential lines of the relief structure RS 1n Fig. 3.
A relief structure in the third material M23 of strip S3 can be produced, for example,
by a structured tool deforming the surface of the extruded material M23, at a small
distance downstream from the extrusion nozzle of an extruder arrangement, to form a
relief structure while the material is still soft, before the material transitions as a result
of further cooling into a dimensionally stable but still elastically deformable state.

Structuring a smoothly extruded surface is known per se to a person skilled in the art.

The angle occupied by a strip about longitudinal axis LA is marked with
reference sign W23. Unlike in Fig. 1, no first strip S1 drawn into Fig. 4, and the four

strips S3 are each spaced apart from each other by 90° about the longitudinal axis.

In Fig. 2, a retaining claw HK on a retaining arm HA is shown in the released
position, in which the end of the hose can be pushed, parallel to the longitudinal axis
of the hose, onto connecting pipe AS of the main body of the hose connector, or
pulled off same. Thread connection MG between the main body of the hose connector
and the sleeve nut is mainly untightened, and retaining claw HK rests against a

radially large conical ramp surface of the sleeve nut.

When sleeve nut UM, proceeding from Fig. 2, is screwed onto the main body
of the hose connector, and thread connection MG engages increasingly in thread
engagement, retaining claw HK is pressed radially towards the hose surtace by ramp
surface RF sliding along it, and the tips of retaining claw HK, which extend as cutting
edges circumferentially about the longitudinal axis LA ot the hosc, engage with the

outer surface of the hosc.

As shown in Fig. 3, the result is that, in the region of relief structure RS ot
strip S3, the retaining claws engage with the hose surface, partly by radially inwardly
displacing the hose surface by elastic compression of material M23 or, due to
preferably high hardness of the third material M23, in particular of the layers
therebelow, but in particular by positive, interlocking engagement ot the retaining
claws with the relief structure RS of the outwardly facing surface of strips S3 made of

the third material M23. Such interlocking engagement substantially increases the
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retention force of the connection between hose end and connector, so even users who
can apply only moderate manual force when tightening the slecve nut can connect the
hose end to the connector in such a way that the hose is reliably prevented from
slipping off the connector. At areas that are circumferentially outside strips S3,
retaining claws HK of the plurality of retaining elements dig into the hose surface 1n
the conventional manner, solely by elastic deformation of the hose surface, in

particular of the second material M22.

Fig. 5 shows another advantageous embodiment in a view analogous that
shown in Fig. 3. A relief structure RV, of the kind also shown in the example
according to Fig. 2 and Fig. 3, is again formed on the outwardly facing side of a third
material M53, which has the same or similar characteristics, for example, as the third
material M23, and which in particular is harder than the surrounding materials.

Material M54 has a substantially lower Shore hardness than material M53.

When the hose is embodied in such a way with the soft covering layer M54,
the main result of retaining claws HK being moved from their released position due to
sleeve nut UM being screwed onto the thread connection with the main body of the
connector is that the soft cover material M4 is elastically deformed and that the
cutting edges of retaining claw HK engage partially interlockingly or at [east semi-
interlockingly with the relief structure RV, which is covered by the covering layer
made of soft covering material M54, and which is provided in the relatively harder
material M53, on the outwardly facing surface of which the relief structure RV 1s
formed. Partial engagement of retaining claws HK is limited by the material M>53

which is present in the indentations of relief structure RV. Semi-interlocking

engagement is considered to be any situation in which the tips of retaining claws HK
are not yet inside the outer radius of the relief structure, for example because material
M53 under retaining claw HK is likewise moved radially inwards by clastic
deformation, but in which the radial distance of the tips of the retaining claws from
the relief structure, compared to the initial thickness of the covering layer made of the
soft material M54, is greatly reduced due to the softer covering material M54 being

more easily deformed, thus resulting in a retention force similar to that resulting from

interlocking engagement.

10
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Fig. 6 shows, in a view analogous to Fig. 4, a cross-section through a hose 1n
the embodiment outlined in Fig. 5, with two different advantageous variants being

shown in the upper and the lower halves of the Figure.

In the variant shown in the upper half of Fig. 6, the relief structure 1s covered
5 by a material M54 having a lower Shore hardness, also and in particular with a lower
Shore hardness than the second material M22 that follows circumferentially on both
sides. The covering material M54 which covers the relief structure forms a smooth
surface DO over the strip-shaped material M53 with the relief structure, in parttcular
as part of a circular cylindrical outer surface of the hose flush with the circular
10 cylindrical outer surface of the cover layer made of the second material M22 and

marked with reference sign SO 1n Fig. 4.

In the variant outlined in the bottom half of Fig. 5, a covered reliet structure
RV is formed on the outer side of a strip made of a relatively hard third material M53,
which in this variant is covered by a thin covering layer forming the entire surface ot

15 the hose, although the material of the covering layer can also be the second material

M22.

Fig. 7 shows an embodiment of a relief structure ZD, in which the successive
elevations and indentations in the cross-sectional view have an at least approximately
triangular shape. The angle of the triangular shape, and the period length PZ ot the

20 longitudinally periodic relief structure are essentially identical in this embodiment to
the angles of the retaining claw and the periodic structure PS of the plurality of cutting

edges of the retaining claw. This results in particularly deep engagement ot the
retention structure of the retaining claw in the relief structure of the hosc, and in a

particularly strong retention force and stability of the relief structure and ot the

25  interlocking engagement.

Fig. 8 shows an example in which a relief structure RF made of a material
having a high Shore hardness is filled, to a level substantially flush with the radially
outer ends of the relief structure, with a filler material FM having a substantially
lower Shore hardness compared to the material of relief structure RF. Filling with

30 filler material to a level flush with the radially outer ends of the relief structure 1s a

11
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borderline case between partial filling or closed covering as shown 1n the example 1n

Fig. 5.

Fig. 9 shows a section of an outer jacket of a hose, in which an outer cover
layer, as a circumferentially closed layer, completely covers interlayer ZS radially
outside said interlayer. In the outward surface of this outer cover layer GM, a trench-
shaped indentation GR is formed, which continues in the form of a strip
perpendicularly to the plane of the drawing in Fig. 9 and which 1s completely filled by
a material GF. Material GF is the material having a relief structure GV and preterably
having a higher Shore hardness than the surrounding material of cover layer GM.
Material GF and material GM are preferably dispensed simultaneously in a joint
extrusion step from different sub-nozzles of an extrusion nozzle arrangement, such
that the outer cover layer, including material GF with relief structure GV, 1s produced

simultaneously.

Fig. 10 shows an embodiment in which an outer two-ply cover layer is formed
radially after the interlayer, a first sublayer G1 being produced as a closed
circumferential layer around the interlayer and having a substantially circular
cylindrical outer surface, and a second sublayer G2 being subsequently deposited on
said circular cylindrical outer surface in such a form that sublayer G2 1s
circumferentially interrupted at at least one and preterably more places so that one or
more strip-shaped trenches GT are produced in the second sublayer. A material GF
having a higher Shore hardness is produced in said strip-shaped trench or trenches,
and by means of a material connection at the boundary layer to the first sublayer G1 1s
secured mechanically fixedly to said first sublayer G1. The material of the second
sublayer G2 and the harder material GF of the strip having relief structure GV and
disposed in trench GT are preferably produced simultaneously, again as described

with reference to Fig. 9, from an extrusion nozzle arrangement having different sub-

nozzles and extruders assigned to the different sub-nozzles.

Producing the outer cover layer from two sublayers G1 and G2
advantageously allows visual structures to be provided in the boundary surface
indicated by a broken line, such as a reference to the manufacturer, for example,
and/or to a hose type, and thus for printed information on the outer surface of the hose

to be replaced by such an arrangement of a visual structure. A visual structure

12
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disposed in this manner in a trench is protected against abrasion in the long term by

the second sublayer G2, in contrast to information printed onto the surtface.

Fig. 11 shows a preferred embodiment with a hose structure as shown in
Fig. 9, comprising a first cover layer M1, an interlayer ZS and a second, outer cover
layer GM, but with an additional material GF being deposited 1n trench-shaped
indentations GR which continue in the form of a strip, said additional material GF
forming a relief structure WV on its radially outward side relative to the central hose
axis LA. In this case, relief structure WV is approximately corrugated in shape and
relief structure WV radially projects at least partially, preferably at least
predominantly or completely, beyond the edge of trench-shaped indentation GR. This
can bring about a haptic impression of the relief structure that is particularly beneficial
for the user, and can also minimise the susceptibility of the relief structure dirtiness, mn
the form of dirt accumulating in corners. The relief structure 1s shown in even greater
detail in an enlarged section. The relief structure advantageously extends in the
longitudinal direction of the trench-shaped indentation, or of the strip ot material GF
deposited therein, as a rounded wave progressing in the longitudinal direction without
peaks and corners, preferably approximating to a sinus function, but without being
directly limited to such. The radial difference between the radially innermost and the
radially outermost position of the wavy relief structure, referred to as amplitude WA,
is preferably smaller than the period length of the periodically repeated structure,
referred to as wavelength WL. Amplitude WA is preferably at most 40%, in particular
at most 25% of wavelength WL. The minimum radius of curvature of the profile of

relief structure WL in the form shown in Fig. 11 is advantageously no less than 50%

of amplitude WA.

A relief structure GV can be produced by plastic deformation of the plastic
material GF downstream from the extrusion nozzle, while it is still warm, again
analogously to the description of how the other relief structures are produced, for
which purpose it is advantageous to use a wheel having a complementary relief

structure along its wheel circumference, which is rolled along the hose as the hose 1s

progressively extruded.

The different layer structures shown in the various embodiments may be

combined in other ways also.

13
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In deviation from the view according to Fig. 1, the plurality of strips with the
relief structure are preferably distributed circumferentially in a uniform manner, with
identical angular offsets from the adjacent strips. This advantageously minimises the
load exerted on the hose by a tool producing the relief structure, and largely prevents

5  any deformation of the hose. Preferably, as shown in Fig. 4 and Fig. 6, exactly four

strips made of the harder material M23, M53 are provided with the reliet structure.

In particular when covered by a covering layer made of a soft material, the
relief structure can also be embodied such that it completely and continuously
encircles the longitudinal axis LA of the hose on the outward surface of a cover layer,

10 or it may be distributed in some arrangement other than the strip-shaped arrangement
described as a preferred example. Instead of the preferred ribbed structure of the reliet

structure, other forms of relief structure can also be provided.

The features specified above and in the claims, and shown in the Figures, may
be advantageously realised both singly and in various combinations. The invention 18
15  not limited to any of the embodiments described in the foregoing, but may be adapted

in many different ways by the routine skill of those skilled 1n the art.

14
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What is claimed is:

1. A garden hose comprising:

a cover layer defining an external surface extending substantially along a
longitudinal length of the garden hose, the cover layer facing radially outwards in
relation to a longitudinal axis of the garden hose;

a trench formed in the external surface of the cover layer, the trench
extending in a direction substantially parallel to the longitudinal axis of the garden
hose along the longitudinal length of the garden hose; and

a strip formed of a material different than material forming the cover layer,
the strip being disposed in the trench such that the strip extends in the direction
substantially parallel to the longitudinal axis of the garden hose along the
longitudinal length of the garden hose,

wherein a relief structure is formed in the strip, the relief structure being
defined by a plurality of circumferentially extending ribs periodically repeating

along an entire length of the strip.

2. The garden hose of claim 1, wherein the ribs comprise a plurality of radial
indentations or elevations relative to an averaged radius of an outer side of the
cover layer, the radial indentations or elevations extending longitudinally in a

direction substantially perpendicular to the longitudinal axis of the garden hose.

3. The garden hose of claim 1, wherein the strip fills an entire width of the trench

between side walls of the trench.

15
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4. The garden hose of claim 1, wherein the strip does not fili an entire width of the
trench leaving a gap between respective sidewalls of the strip and sidewalls of

the trench.

5. The garden hose of claim 1, wherein the relief structure is recessed relative to

the external surface.

6. The garden hose of claim 1, wherein the relief structure occupies less than 30%

of the cover layer.

7. The garden hose of claim 1, wherein the relief structure is covered by a covering
material, the covering material having a lower Shore hardness than material of

the relief structure.

8. The garden hose of claim 7, wherein the covering material Is transparent.

9. The garden hose of claim 1, wherein material of the relief structure has a higher

Shore hardness than surrounding material of the cover layer.

10.The garden hose of claim 1, further comprising a plurality of trenches, each of the
trenches including a corresponding strip, wherein the trenches are

circumferentially spaced apart from each other about the cover layer.

16
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11.The garden hose of claim 10, wherein the trenches are arranged in periodic

succession.

12.The garden hose of claim 1, wherein the relief structure comprises a plurality of
rounded wave structures forming the ribs, the rounded wave structures
progressing along the longitudinal length of the garden hose approximating a

sine function.

13. A watering hose system comprising:

a garden hose; and

a connector configured to be disposed at one end of the garden hose
wherein the garden hose comprises:

a cover layer defining an external surface extending substantially along a
longitudinal length of the garden hose, the cover layer facing radially outwards In
relation to a longitudinal axis of the garden hose;

a trench formed in the cover layer, the trench extending along the external
surface of the cover layer in a direction substantially parallel to the longitudinal
axis of the garden hose along the longitudinal length of the garden hose; ana

a strip formed of a material different than material forming the cover layer,
the strip being disposed in the trench such that the strip extends in the direction
substantially parallel to the longitudinal axis of the garden hose along the

longitudinal length of the garden hose,
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wherein a relief structure is formed in the strip, the relief structure being
defined by a plurality of circumferentially extending ribs periodically repeating
along an entire length of the strip, and wherein the connector comprises a
connecting pipe that is insertable into an interior of the garden hose, and
retaining elements configured to be pressed against the external surface of the
garden hose, the retaining elements and the relief structure of the garden hose

being shaped approximately complementarily to each other.

14. The watering hose system of claim 13, wherein the ribs comprises a plurality of
radial indentations or elevations relative to an averaged radius of an outer side of
the cover layer, the radial indentations or elevations extending longitudinally in a

direction substantially perpendicular to the longitudinal axis of the garden hose.

15.The watering hose system of claim 13, wherein the relief structure is recessea

relative to the external surface.

16. The watering hose system of claim 13, wherein the relief structure is covered by
a covering material, the covering material having a lower Shore hardness than

material of the relief structure.

17.The watering hose system of claim 13, wherein material of the relief structure has

a higher Shore hardness than surrounding material of the cover layer.

18
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18.The watering hose system of claim 13, further comprising a piurality of trenches,
each of the trenches including a corresponding strip, wherein the trenches are

circumferentially spaced apart from each other about the cover layer.

19.The watering hose system of claim 18, wherein the trenches are arranged In

periodic succession.

20.The watering hose system of claim 13, wherein the relief structure comprises a
plurality of rounded wave structures forming the ribs, the rounded wave
structures progressing along the longitudinal length of the garden hose

approximating a sine function.
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