REI NFORCED FLEXI BLE HOSE The present invention relates to a flexible hose,
and in particular although not exclusively, to a flexible tubular hose

havi ng arwexvsvmadi2f aci ng helically grooved |liner wth aoTiGB2e098lk12¢ snoot h
surface, formng an internal part of the hose wall and an el ongate retainer
positioned within the grooves of the liner configured to inhibit internal
col | apse of the hose liner upon bending. For certain applications it is
advant ageous to use a hose that exhibits a good degree of flexibility

whi | st conpri sing appropri @WQF%FLEX&B%@CH%RQM st rengt h.
Accordingly, it is conventional to include a helically wound steel wire as
a reinforcing nenber within the hose walls. The helical wre provides
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with the outer surface of the wire. It is also known to use corrugated hose
liners conprising a series of helical convolutions aligned transverse to
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The helical wire provides radial support to the hose construction, which acts to reinforce
15 the hose against mechanical forces which might otherwise distort or damage the hose. In
particular, the helical wire imparts resistance to crushing, and collapse of the hose due to

kinking when flexed.

Steel helical wire reinforcement is conventionally implemented in a number of different
20 embodiments. For example, the retaining wire may be embedded in a rubber liner
extending along the length of the hose. Alternatively, the wire may be wrapped around the
outside of an inner or intermediate liner in contact with the outer surface of the wire. It is
also known to use corrugated hose liners comprising a series of helical convolutions
aligned transverse to the longitudinal axis of the hose, these convolutions formed on both
25 the internal (bore) facing side of the liner and the external facing side of the liner. The
helical wire is, in turn, wound into the external facing grooves of the liner. In each known
embodiment the mechanism of reinforcement is the same, namely radial support, which the
wire imparts to the liners from which the hose walls are constructed. The encircling helical
wire effectively forces the hose liner to maintain a circular shape, acting against the forces

30 incurred by bending or crushing, which would otherwise distort and collapse the liner.



wire inmparts to the liners fromwhich the hose walls are constructed. The
encircling helical wire effectively forces the hose liner to nmaintain a

ci rcul ar wbhapw/o49mei ng agai nst the forces incurred by bendigrro@voscr2ashi ng,
whi ch woul d ot herwi se distort and col |l apse the liner.One problemw th such
hose constructions is that in spite of ,the helical wire reinforcenent,
there remains a tendency for the hose liners, or the whol e hose

construction,. to call apse or Kkjnk.when the hose.is,sufficient bent, which
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mechani daik fdes etbe hosaris sifipigntlygbant.e wihish ereathsai bigckagel in ther haserbdrespr oved
resista i rfial col I apse and ki nki ng when fl exed. According to a
first agﬁég%ﬁ%éﬂﬁﬁgﬂ%?esent invention there is provided a flexible hose

conprjsing: a liner extending along a region of a |length of the hose, the
liner having a first. surface orientated towards an internal bore of the

hose andVhatsiedetrireduis raallexiblei hase apdially srinforrsd arithe pthetingll Wise thad gaodtdest he
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wherein W%%%lthg liner is bent, the sidewalls of the grooves press agai nst
t he ret afM&'EfF%an inside region of the bend which creates an axial support
to ipgrease the resistance to nmechanical distortion of the liner; wherein
the first surface of the liner is non-profiled relative to the second
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towards an external surface of the hose, the second surface comprising helical grooves

15 extending over a region of the liner and aligned transverse to the longitudinal axis of the
hose; and a helically wound elongate retainer positioned within the grooves wherein when
the liner is bent, the sidewalls of the grooves press against the retainer at an inside region
of the bend which creates an axial support to increase the resistance to mechanical
distortion of the liner; wherein the first surface of the liner is non-profiled relative to the

20 second surface.

The inventors have found that incorporating the elongate retainer in a lining having

external facing grooves but importantly not internal facing grooves, significantly increases

the resistance to crushing and internal collapse of the hose due to kinking when flexed in
25 comparison with applying the same helical wire into the hose construction, but not located

in the external facing grooves.

In particular, it is believed the elongate retainer housed within each external facing groove
imparts an axial support to the liner at the inside of the bend at discreet regions along its

30 length which acts to restrict compressive distortion and kinking at regions of the liner as
the degree of flex is increased. This axial support is developed when the walls of the

grooves at the inside of the bend close and press upon the retainer. Due to the relative



conparison wth applying the same helical wire into the hose construction,
but not located in the external facing grooves. In particular, it is

bel i eved wbheow/angat e ret ai ner housed wi thin each exter rall/deRoévFigsoove
inmparts an axial support to the liner at the inside of the bend at discreet
regions along its length which acts to yestrict conpressive distortion and
ki nking at regions of the Iiner as the-degree of flex is increased. This
axi al support is_devel oped when the walls of the grooves at the inside of
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Preferably, the retainer sits against the troughs, that is, the retainer

body is conpletely housed within each groove and does not extend to the
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subst antlgegkl y snmooth. Preferably, the liner is substantially devoid of
grooves Wi thin substantially the inner

15  The first surface, positioned to be facing the internal bore is substantially devoid of the
same type of grooves present at the second surface. That is, the first surface may comprise
minor imperfections, such as surface defects or slight contour variations however relative

to the second surface, the first surface may be regarded as substantially smooth.

20 Preferably, the liner is substantially devoid of grooves within substantially the inner

quarter of the liner body in the radial direction.

It has been established that the reduction in the width of the groove in the liner which

occurs when a 25mm bore PTFE liner according to the subject invention is bent from a
25  straight configuration to a required small bend radius is 35% of the original groove width.

A retainer with a width which is 50% to 100% of the original groove width will therefore

act to create a substantial axial support at the inside of the bend in the hose liner.

Preferably, the width (diameter) of the retainer is between 50% and 100% of the width of
30 each groove in the hose liner when the hose liner is in an axially straight configuration.
Preferably, the retainer and the grooves extend substantially the full length of the hose

liner.



quarter of the liner body in the radial direction. It has been established
that the reduction in the width of the groove in the |iner which occurs
when a 25wo2bov@9RIFE | i ner according to the subject inePemGBoveEsitzant from
a straight configuration to a required small bend radius is 35% of the
original groove width. A retainer “ﬁth4§ wi dth which is 50%to 100% of the
original groove wwdth will therefore act to create a substantial axi al
support at the inside of the bend in the hose liner. Preferably, the width
(diameter) of the retainer is between 50% and 100% of the wi dth of each
groove i j . | ght
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subst antdordpriying heli¢alikirng.engt h of the hose |iner. The retainer may conprise a
metal wire and in particular a stainless steel wire preferably conprising
helical turns. Preferably the hose further conprises a netal or textile
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direct contact with the second surface and separated by additional
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pol yt et rpaﬁstluonaetedyyﬂ mﬁm(nE’a’EEe)r thebm&taesﬂ ek €le bl ement atl on on the present
invention will now be described, by way of exanple only and with reference
to the acconmpanyi ng figures in which: figure 1 is a perspective, partial
cut I nd a coiled
mnreﬂ¥2¥g¥%§phgg§%?|one m{?ﬂpﬂﬁﬁgrﬁ§g¥pﬁ§g§%g§h$%?§é%bB%E g | i ner body
accor di mglteradluspediyléine (PHTBERnent at i on of the present invention; figure 2
illustrates schematically a cross sectional side elevation ViEM/Of a bent

l

A specific implementation on the present invention will now be described, by way of
example only and with reference to the accompanying figures in which:

15 - figure 1 is a perspective, partial cut-away view of a multilayer hose body
comprising a liner, and a coiled wire retainer positioned within helical grooves formed in
the liner body according to a specific implementation of the present invention;

figure 2 illustrates schematically a cross sectional side elevation view of a bent
region of the hose of figure 1;
20 figure 3 illustrates a section of the bent hose wall of figure 2.

The flexible hose 100 comprises an inner ribbed liner 102; an intermediate metal or textile

braided layer 105 and an external rubber outer cover 106.

25 Inner ribbed liner 102 comprises an internal facing smooth surface 104 defining the
internal walls of a through bore 101 extending along the length of hose 100. An external
facing side 103 of liner 102 is profiled and comprises helical ribs 109 aligned transverse to
the longitudinal axis of hose 100. Grooves 108 are formed as helical turns between ribs
109 extending from the external facing surface 103 of liner 102 to a depth of

30 approximately three quarters the thickness of liner body 102 to define the ribbed profile.



region of the hose of figure 1; figure 3 illustrates a section of the bent
hose wall of figure 2. The flexi ble hose 100 conprises an inner ribbed

| i ner 102yvoamombHaRmedi ate netal or textile braided | ayecTidRoed1es
external rubber outer cover 106. Inner ribbed liner 102 conprises an
internal facing smooth surface 104 defining the internal walls of a through
bore 101 extending along the |l ength of "hose 100. An external facing side
103 of I'n%r 102 is ﬁy%%iled %Pd conpri ses h&lic | ribs 109 aligned

t r ansverakelopeaiteetanedidy dor YAmEtapyirg sound go (Rsliseh) 8unsi§diouscd f or med as
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103 of liner 102 to a depth of approximately three quarters the thickness
of liner body 102 to define the ribbed profile. An el ongate retainer 107
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faci ng s fate axithahasg sxtending figm apcak3oRiat pyaaarsh Bciesiracs 1 ¥ces 103 and
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helical Srib' . sectigns 304 naosi.tioned internedi ate between helical grooves
108 a|oAB“?ﬁ%mﬂﬁﬁgéﬁga?@gﬂBﬁﬁﬁgagﬁﬁ cﬁéB?cal 'web' sections 300 extgnding

radially inward fromeach groove 108 towards internal bore surface

Hose liner 102 may be regarded to comprise helical ‘rib’ sections 304 positioned
15 intermediate between helical grooves 108 along the length of the hose and helical ‘web’
sections 300 extending radially inward from each groove 108 towards internal bore surface

104.

Helical retainer 107 provides radial reinforcement of the hose and in particular liner 102 by
20 restricting the liner to a tubular configuration (substantially circular cross sectional profile),
thus imparting a resistance to crushing and collapse of hose bore 101 due to kinking when

flexed as illustrated in figures 2 and 3.

The flexible hose 100 is further reinforced against kinking and collapse of internal bore

25 101 due to the synergistic combination of a retainer 107 housed within radially oriented
grooves 108 extending from an external facing side only of hose liner 102. The subject
invention has been found to exhibit enhanced resistance to collapse due to the retainer
providing axial support, which prevents compressive distortion of the web sections 300 of
liner 102 over the portion of the liner at the inside of the bend. This axial support limits the

30 amount of mechanical compressive distortion and kinking at liner 102 as hose 100 is flexed
as illustrated in figures 2 and 3. This axial support effectively inhibits collapse of liner 102

in the web regions 300 which would otherwise be observed due to the compressive forces



104. Helical retainer 107 provides radial reinforcenent of the hose and in
particular liner 102 by restricting the liner to a tubular configuration
(subst antwal2bw/mapticul ar cross sectional profile), thus PePAIR209PSR123

resi stance to crushing and col | apse of hose bore 101 due to kinking when
flexed as illustrated in figures 2 and 3. The flexible hose 100 is further
rei nforced agai nst ki nki ng and corlap§@'of internal bore 101 due to the

synergi sti ¢ conbination of a retainer 107 housed within radjially oriented

gr ooves 2ppledit Bp Apndng pipnahhesararrasiverigiendustiodhe bendingWhishdee | i ner 102,
The subj [ L4l oY s | ceto
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hose 3.0Gs trapdeli D¥BteASide WARBOA B, ikidd KEAHRG Welniidtidn 300 isSerR¥iifdly SUppOr t
effectively inhibits collapse of [iner 102 i'n the web regions 30% whi ch
woul d otphiesenied drope carhpressietidistagionovhendt is beplrasewidvbe txiemebsypfsice 8eb of t he
bendingrqp}%ogb7The conpressive forces due to the bending which are axially
applied P& he ri b regions 304 of the liner at the inside of the bend are

rendered ineffective by the very thick, and therefore strong wall thickness

of the ribs. B confiﬁuring |l i ner 102 and retainer 107 such that the

r et ai nerlmportariy, thagdaispprgrirfvee wogsestians 300; thappravese prgvent esllapsed] | s 302,
303, 4lur:j i v i I j 1
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15  As will appreciated, groove cavities 108 may extend from external facing side 103 towards
internal facing side 104 at any depth value so long as a predetermined liner thickness is
maintained between the bottom of each trough 307 and innermost facing surface 104 to

allow the as described axial support within liner 102.

20



substantially the inner quarter of the liner body, in the radial direction,
positioned towards the central bore 101. As will appreciated, groove

caviti es WORormepoBz2t end from external facing side 103 t @aaGERMBEraal
facing side 104 at any depth value so long as a predeterm ned |iner

thi ckness is maintained between the botjom of each trough 307 and innernost
facing surface 104 to allow the as described axial support within |iner

102. CLAI ¢p. MS'A fl exi bl e hose conprising: a |liner extending along a region
of a | engt ﬁuo ‘the hose, the liner having a first surface orientated
towards an internal bore of the hose and a second surface orientated
towards an exterpal. surface of the hose, the second surface conprising

hel i cal gr oove‘g tg@?‘t‘l%lﬁgf’??gm&%’rsm&: region of the liner and aligned transverse
to the | ongituginal i : i cal . . e| o te
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as cl ai magejandcl aim 2 wherein the retainer sits against the troughs. 4. The
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of the bend which creates an axial support to increase the resistance to mechanical

distortion of the liner;

wherein the first surface of the liner is non-profiled relative to the second surface.

15 2. The hose as claimed in claim 1 wherein the grooves are defined by peaks and
troughs.
3. The hose as claimed in claim 2 wherein the retainer sits against the troughs.
20 4. The hose as claimed in any preceding claim wherein the first surface is

substantially devoid of the same type of grooves present at the second surface.

5. The hose as claimed in any preceding claim wherein the elongate retainer
comprises a width which is between 50% and 100% of the width of the groove when the

25 liner is in an axially straight configuration.

6. The hose as claimed in any preceding claim wherein the retainer and the grooves

extend substantially the full length of the hose;

30 7. The hose as claimed in any preceding claim wherein the retainer comprises a

metal wire.



conprises a wdth which is between 50% and 100% of the wi dth of the groove
when the liner is in an axially straight configuration. 6. The hose as

cl ai mred iwoanw/q@eHeedi ng cl ai m wherein the retai ner andpChsGsRONsER3IEXt end
substantially the full length of the hose; 7. The hose as clained in any
precedi ng cl ai mwherein the retainer cqpprlses a netal wire.8. The hose as
claimed in claim7 wherein the retainer conprises helically wound stainless
steel wire. 9. The hose as claimed in any preceding c¢laimfurther
conprisithg a rEtedospasslaimsddnel Rd VR s retaner seEpHtesdghisadlyavound. The
hose as ny one of clainms 1 to 8 further conprising a textile
braid p&g%t%%ﬁgéﬂggglnst the second surface. 11. The hose as clained in
claim9 or 10 further conprising a rubber outer |ayer positioned over t he
brai d. hqse as .clained in c(ﬁ|n19 0 0 further co
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any pgec&gitme@ggdlﬁgtm@é@éﬂamcé i ner conpri ses a plastic material. 14. The
hose as clainmed in claim13 wherein the plastic nmaterial conprises

pol ytetrafluoroethylene (PTFE). 15. The hose as clainmed in any preceding
i ner. is .substanti rooves
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positioned against the second surface.

10 11. The hose as claimed in claim 9 or 10 further comprising a rubber outer layer

positioned over the braid.

12. The hose as claimed in claim 9 or 10 further comprising a plastic outer layer

positioned over the braid.

15
13. The hose as claimed in any preceding claim wherein the liner comprises a plastic
material.
14. The hose as claimed in claim 13 wherein the plastic material comprises

20 polytetrafluoroethylene (PTFE).

15. The hose as claimed in any preceding claim wherein the liner is substantially

devoid of grooves within substantially the inner quarter of the liner in a radial direction.



