WO 2005/ 108846 PCT/ EP2005/ 051858 FLAT HIGH - TENSILE WI RE AS HOSE REI N
FORCEMENT Field of the invention. The present invention relates to a

fl exi bl e hose or pipe reinforced by neans of at |east one steel wire. 5
Backgr ound d’YO?‘Wé/p 1988fention. In the art of flexible hosePCAHEPHOpETSSSsever al
attenpts have been nmade to either decrease the dianeter of the hose or pipe
whi | e keeping the anmount of reinforcenent equal or to keep the dianeter of
t he hose or 10 pipe constant mhrle |ncreasrng the anDunt of reinforcenent.
In both cases steel w ENB! LEd i FHORCEMENT e st rengt hs have
been tried. Up to now arp;t), n ast vvrth rubber trres however, tests
w th hoses or pipes havi stee tensile
strengt hs have not been @88 eé%?f'ﬂte"*‘%pfﬁfiﬁsﬁ& g'eﬁ't’lfe@? Y ‘?‘e 'Iei"ec{/?eﬁg’ytreat nent
as disclosed in EP-Bt-On®a0s 840 least piresterl gffer tensile steel wires or steel
cords, has provedsto m'tigate the drawbacks of the higher tensile

rei nforcenent in hoses aBn g B ; Elf'rt inv E the sanme time, has decreased the
tensile strength of the cords. 20 Sunmary of the
invention. It is an obj dethexrt ofrf@xr@lee@erﬁtonnme-nteivenl et aye tthen dedanbacks

of the prior art. It isoamtrlae(rre@bjt@é:t.an&etJsraharw@s%antp.dewatkbmgtmeprovi de

a high-tensile 25 st eela rgntnof rerC ortr:em%nti rc‘aual rto Pee t amete of tRI c?ss' rI tis a
further object of the present i Aven h o dect €386 ? EMexXt &rnaresd amet er
of flexible hosedland pirjpesondtatiaiile d’e@?%ﬂsihﬁ@mﬁet Hriginiercedfent. rlgibattor cemrent .

It is an alternative objcegds stfel Whes pr @62 Bbrdé AR RigheMehdeisicigRsitve he 30
amount of reinforcement tg, ﬁreB' %'tp'ngw QR&% 85 oM RE Wi NBHL: | BChERSINY  the

external dianeter of t hese oses or
tests with hoses or prpes havrng steel cords and steel wires with

higher tensile strengths have not been successful. Applying a stress-
15 relieving treatment as disclosed in EP-B1-0 790 349 to the higher
tensile steel wires or steel cords, has proved to mitigate the
drawbacks of the higher tensiie reinforcement in hoses and pipes but,
at the same time, has decreased the tensile strength of the steel
wires or steel cords.
20
m inv ion.
It is an object of the present invention to avoid the drawbacks of the
prior art. '
It is another object of the present invention to provide a high-tensile
25 steel reinforcement in flexible hoses and pipes.
It is a further object of the present invention to decrease the external
diameter of flexible hoses and pipes without decreasing the amount of
reinforcement.
It is an alternative object of the present invention to increase the
30 amount of reinforcement in a flexible hose or pipe without increasing

the external diameter of these hoses or pipes.

According to the invention, there is provided a flexible hose or pipe

reinforced by means of at least one flattened steel wire. The steel
35 wire has following features :

- a thickness-to-width ratio t/w below 0.95,

- a tensile strength R, exceeding 3500 — 2000 x d, where d is the

diameter of a circle having the same cross-sectional surface and



According to the invention, there is provided a flexible hose or pipe
reinforced by neans of at |east one flattened steel wire. The steel 35 wre
has followi ng features : a thickness-to- width ratio t/w below 0.95, a
tensil e strd¥y2U45/08846 exceedi ng 3500 - 2000 x d, where dPCI/EPHWSOHB®Met er of
a circle having the sane cross-sectional surface and WO 2005/ 108846

PCT/ EP2005/ 051858 -2 where is expressed in MPa, - a pernmanent elongation at
maxi nrum | oad Ao of at least 0.70 % As a matter of preferable exanple, the
flattened steel wire has natural 5 edges. The_ terns "flattened steel wire
wi th natural edges"” refer to a flat steel V\nr% whi ch has been rolled
between two rolls : such a steel wre has two flat sides and two rounded
edges, which are referred to as natural edges, since no force has been
exerci sed there. The tH"ekNBsiS expPressed HeMEH st ance bet ween the two fl at
sides. The width w Is 10 4 pembhadngeishgalisrosisn&@ein maalas, 8i stience7bes.ween t he
two rounded edges. It has taken sone tinme to di scover the reason for t he

| ack of success of higher tensile wires and cords in hoses and pip
Initially, the lack of ASicBe4$y Ahaeiuttle PRMPE theo'lativaepiied ateish “t“Hé?ﬂ hi gher
tensile wires 15 are mreagwlmrta:lnrlﬁ'ﬂhﬂﬂammmmnaire twanskiueal whdedsrdf®@ that er al

contact —forces. Wile thy &e@%&o(ﬁ% rﬂaiéee?x "thfed pe {%%gqulgra%ucpgls%el of

view, it is not the reason success I n exi bl e hoses and
pi pes. According to the¥ieRASAYD &t siqegent &up rouadrdntfops vhiphisee rRIFY tPn t he
decreasing ductility of asinghesl ebgess sihee sd @ede has besh arecitierdrecods @ the 20

higher the tensile St rer}%!&esé h% th?%{ang@getgh'&{fhle't&XflaJQ@e lT‘?\Bchh WlsOf

round steel wires, ans o I NCr eases uctirlity
substantial Iy whii% onI Jhéfqng?ﬁ CPSH-SERIRNH It Hge PaIEPT tha SPPSAYIIRY o9¢fiss

phenonenon, known as such under the nanme of Bausinger effect, is now

applied to higher tensilighst@rdn wn{eeﬁnéwd,afa&& tﬁ@ﬁeaearpf%r%@us&la?fs%c@&nent

Wth a thickness- to- WldthLatl o.t/w of 995asubsta !
f higher tensile wires an cor s In hoses and pipes. [nitially, the lack

of success was attributed to the phenomenon that higher tensile wires

15 are more vulnerable than normal tensile wires to lateral contact
forces. While this phenomenon is true, from a general point of view, it
is not the reason for the lack of success in flexible hoses and pipes.
According to the inventors, the real reason is to be found in the
decreasing ductility of higher tensile steel wires and steel cords : the

20 higher the tensile strength, the lower the ductility. The flattening of
round steel wires, e.g. by means of cold rolling, increases the ductility
substantially while only slightly reducing the tensile strength. This
phenomenon, known as such under the name of Bausinger effect, is
now applied to higher tensile steel wires for hose and pipe

25 reinforcement.
With a thickness-to-width ratio t/w of below 0.95 a substantial
increase in ductility is already noticed. The lower the thickness-to-
width ratio t/w, the higher the increase in ductility. So a t/w below
0.90 is better than a t/w below 0.95. Generally, the t/w ratio may

30 range from 0.20 to 0.95, e.g. from 0.30 to 0.85.

Generally, the thickness t may range from 0.15 mm on, e.g. from 0.20

mm on. The width w may range up to 1.50 mm, e.g. up to 1.30 mm.



increase in ductility is already noticed. The | ower the thickness-to- w dth
ratio t/w, the higher the increase in ductility. So a t/w below 0.90 is
better than a t/w below 0.95. Cenerally, the t/wratio may 30 range from
0.20 to 0.95Y0204y/10§8¢om 0. 30 to 0.85. General ly, the thi CKITEERG/HNRYS r ange
fromO0.15 nmmon, e.g. fromO0.20 mmon. The width w nmay range up to 1.50 nmm
e.g. up to 1.30 mm WO 2005/108846 PCT/ EP2005/051858 -3 Wth respect to
tensile strengths, a tensile strength F1" exceeding 3500 - 2000 x d Mra,
where d is the dianeter of a circle having the sane cross-sectional
surface, is called a high-tensile strength. A3tensile st rength Rm exceedi ng
3900 - 2000 x d MPa is called a super- 5 high-tensile strength. Atensile
strength R, ,, exceeding 4300 - 2000 x d MPa, is called an

ul tra-hi gh-tensile streNythhresreqkto tavsiipntsirerotzg pltprsde bioetoth Reexpeedind ed hoses
and to braided hoses. Assdd)- bdio?d ﬂ@dnpamrél&mlhwlah@serroehra’fr@é ﬁmrthewi res

\M t h a thl Ckness t bel OWame CI'OP_lS rsngtlonar?s I'? Spis I;)aalkg ?en 6 S ren?th %S
reinforcement wires with A ness “1a5el e r'i x materi al

of the hoses may be r ubb%f\s','e st reagiivdin a>§>9¢<itr}9 3908 -p%S’IOS}urdeM'P?a'ﬁéa'&ﬁd b | i ke.
Brief descriptionsof theigdravdilegsengltne i nvention will now be described into

nore detail with ref erer;&ctgagﬁtile s rewﬂg Hg xcegoqﬁmw_nﬂ)ﬁ?w% %ﬂ%raeni n - Fl GURE

1 is a cross-section of
cross-section of anot hen'tfrgh-eaqeip Htegeth- wire - FIGURE 3 is a tensile
di agram explaining the different 25 elongations ; - FIGURE 4 conpares a

prior art hose with an 'Hé/%%r'n%ﬁ g&%@g th[?ﬁé%nla%'h%E‘esOafndttE%raWeth‘ééerse%
enbodi nents of the invention 8 ari son
enbodi ment s 10 braided hose usually has relnforcement wires with a thlckness t below

0.45 mm, and a spiraled hose usually has reinforcement wires with a

thickness t below 0.75 mm.

The matrix material of the hoses may be rubber, thermoplastic,
15 polyurethane and the like.

Brief description of the drawings.
The invention will now be described into more detail with reference to

20 the accompanying drawings wherein
- FIGURE 1 is a cross-section of a flattened steel wire ;
- FIGURE 2 is a cross-section of another flatiened steel
wire ;
- FIGURE 3 is a tensile diagram explaining 'the different
25 elongations ;

- FIGURE 4 compares a prior art hose with an invention hose.

Description of the preferred embodiments of the invention and of

30 acomparison with prior art embodiments
A prior art round wire has a limitation concerning the efficiently used

space. Indeed, the space occupied by a round wire with diameter d is
equal to d2 whereas the reinforced area is only md2/4, so the degree
of efficiently used space amounts to w4 = 0.785.

35



A prior art round wire has a limtation concerning the efficiently used
space. | ndeed, the space occupied by a round wire with dianeter d is equal
to d2 whereas the reinforced area is only id2/4, so the degree of
ef ficientlyWaaWs4¥st%e anounts to 3d4 = 0.785. 35 WO 200FCIGDB00E/051858
PCT/ EP2005/ 051858 -4 The prior art round wire is now conpared with a first
flattened wire 10 as shown in FIGURE 1. Flattened wire 10 has a thickness t
of 0.485 mmand a width wof 0.604 nrm So the t/wratio is equal to 0.803.
The surface area of the rectangle in dotted lines is 0.293 nmm2, while 5 the
reinforced area is 0.2482 m®2. So the degree Bf effici ently used space
anmpunts to 0.84, which is greater than in the case of a prior art round
wire. Flattened wire 10 has natural edges 12' and 12", which are the edges
formed by rolling a roufts Kiceelt roindevitsas neve pon rased Wit & fitgk flaitaned ve 10
olﬁst ructi ng t heTEI asti Cad dHawn iirn_Fl@rl]JﬂEﬁEﬁaitt@ﬁledpﬁFd)ﬁﬂﬁ’ds(?aUt!h%Rnd_sgt bhesgct | on 01;]
the two rolls. e conpari son w a r arg ro re is.c nued wit
the help of FIGURE 2. Eﬁa?r{deanvevg¥hvw r‘)feg%&ﬁé"s' %{”thﬁ:#; rr%v%'ss ?qug‘fmg:réég‘o nm and a
15 wi dth w of 0.853 nm TBosurfiaes areqvof the irestangledpydettedt ipe®isIP6ZP3 Mnd whilef ace area
of the rectangl e §n dotiRdeihiolRE atda D0 2064dmAN o thhbdgred H@striclepinfisdaced area
I's 0.247 nmm®. So the de ra?ear(r)l]:)un% Iol @b?”&dléﬁ ils'lsreeg e%Pk?‘a%emtaerT%léIQ% atr(?oroa'rtg34’
which is greater than i %e_ case of " d prlorgar roundhvm re and greater
than in the case of FlI QIR ¥ire-The smaller the 20 t/wratio, the greater the
degree of efficiently useerspac®.10Aat hatutaeBesbsILERId \aF enicryre bie sogBsIf act ur ed
as follovs, The source JRLEL Aok S Buill 48 LOLUubl: AoShRShERIPOST LI on

a mni ca nt of 0. %)

along the following lines : nmum car bon conte ) a manganese
content ranging ¥ bet wekstruengghaplasiiy fBw o direstioniRegrengisHeei9ttng asigrng
between 0.10 and 0. 45 8fthatwaxdieum sul fur content of 0.04 % a nmaxi num
phosphorus content of 0.04 % and possibly mcro-alloying el enent such as

ni ckel
The comparison with a prior art round wire is continued with the help

of FIGURE 2. Fattened wire 20 has a thickness t of 0.310 mm and a
15 width w of 0.853 mm. So the t/w ratio is equal to 0.363. The surface
area of the rectangle in dotted lines is 0.26443 mm2, while the
reinforced area is 0.247 mm2. So the degree of efficiently used space
amounts to 0.934, which is greater than in the case of a prior art
round wire and greater than in the case of FIGURE 1. The smaller the

20 t/w ratio, the greater the degree of efficiently used space.

A flattened steel wire may be manufactured as follows. The source
material is a wire rod with a steel composition along the following lines
: @ minimum carbon content of 0.60 %, a manganese content ranging
25 between 0.30 and 0.80 %, a silicon content ranging between 0.10 and
0.45 %, a maximum sulfur content of 0.04 %, a maximum phosphorus
content of 0.04 % and possibly micro-alloying element such as nickel,
chromium and vanadium in amounts ranging up to 0.40 %.
The wire rod is drawn until a diameter of 0.35 mm. Thereafter, the

30 drawn steel wire is flattened between a pair of rolls.

The degree of drawing, the steel composition, the number (if any) of
intermediate heat treatments and the degree of flattening determine

the final tensile strength.
35



chrom um and vanadi um I n amounts ranging up to 0.40 % The wire rod |Is drawn
until a diameter of 0.35 nm Thereafter, the 30 drawn steel wre is
flattened between a pair of rolls. The degree of drawi ng, the steel
conposi ti onWQ HES/HEeer (if any) of internediate heat tPERERENS/B51858d t he
degree of flattening determne the final tensile strength. 35 WO
2005/ 108846 PCT/ EP2005/051858 -5- Test Three different degrees of
flatteni ng have been applied to a round steel wire of 0.35 Mm: A 5%
flattening until thickness t of 0.333 nm 5 B_10%flattening until thickness
t of 0.315 M C: 14%flattening until t hi ckiess t of 0.300 nm These three
flatteni ng degrees have been applied to three different |levels of tensile
strength : a nornmal tensile (NT) strength wire, a high- tensile (HT)
strength wire and an ul T?¥-high tensile (UHT) strength 10 wire. The
per manent el ongati on at Tirexditldrant ofleddant MagedapitveBasdm@led ©ra roadd cases and
has been conpared with Etggwﬁ%oyglsggﬂ[‘gf_ conparable round wres. 15 Table 1
her eunder summarizes the results. able | Normal tensile High-tensile Utra
hi gh-tensile Degree of NT HT UHf: 5% Sg{&WMI9rigtithichiss hof-33M8min 99 (A in
% A: 5%1.13 0.6 B : 10% 1.2B :Co%lAehing&niiltMchdess tRefo.315rmond wire 0. 90
0.70 0.65 The data in bold referC:tg%gﬂgq%q,ng%%qhig'{negﬂeof|0(§6%r}“1_0n.

These three flattening degrees have been applied to three different

levels of tensile strength : a normal tensile (NT) strength wire, a high-

tensile (HT) strength wire and an ultra-high tensile (UHT) strength

10 wire.
The permanent elongation at maximum load A; has been measured for

all cases and has been compared with the A; value of comparable

round wires.
15 Table 1 hereunder summarizes the results.
Table 1
Normat tensile High-tensile Ultra high-tensile
Degree of NT HT UHT
flattening 1 (A in %) (A in %) (Agin %)
A:5% 1.13
B:10% 1.22
C:14% 1.38
Ref : round wire 0.90

The data in bold refer to embodiments of the invention.

20
The permanent elongation at maximum load A; must be distinguished
from other elongations such as the total elongation at fracture A,. In
order to clarify this, FIGURE 3 gives a schematic drawing of a tensile
strength — elongation curve 30 with various parameters that can be
25 determined with the help of curve 30.

Abscissa is the elongation € (%) and ordinate is the strength T (MPa

or MegaPascal). Following parameters can be derived :

- Rm (MPa) is the tensile strength




20 The permanent el ongation at maxi num | oad Aa nust be distinguished from
ot her el ongations such as the total elongation at fracture A, . In order to
clarify this, FIGURE 3 gives a schematic drawing of a tensile strength -

el ongati on cNOves33wE t h vari ous paraneters that can be pga/Epesisiseed Wt h
the hel p of curve 30. Abscissa is the elongation s (% and ordinate is the
strength T (MPa or MegaPascal ). Follow ng paraneters can be derived Rm

(MPa) is the tensile strength WO 2005/ 108846 PCT/ EP2005/051858 -6 - F, 0,2

(MPa) is the yield strength at 0.2 % pernanent elongation - R.,, (Ma) is
the yield strength at 0.01 % permanent elongdtion 5 - A0 (% is the

permanent elongation at maximnumload - A (% is the percentage el ongation
after fracture - A (% is the percentage total elongation at fracture - E

(MPa) is the nodul us of el-asti &ifYMPH0s tHegiskhstteagdfatA.2 wSpamatdner t han t he
value of A 10 Referring backe,tog) agple 1, it is known and the results In
the Table confirmthis, that an |ncreaS|n tensile streg{q | owers the

permanent el ongation AB at makiorutMPRbEdhe ’Fﬁ'F’é”P%gtF REO-PESSBHMRAY si npl y
i ncreasing the tensile strengt blohgsiobeen unsuccessful up to nowin the 15

reinforcenment of hoses. Flatteging, lgm"ﬁgreeﬁ elWidaBSh ath,pwlﬁ,( nag€ad to

hi gher val ues of the permanent & on%atl on due to the already nentioned
Bausi nger effect. So the conbi Adt4d thﬁfpefcﬁ?:tra%%@P?&f“f’?\éﬁertféar%‘i'?e strength F{"
together with the flatteni-ng oh: (Sé)deltheperestagnaibegongatioredf frateat and

| mproved reinforcement of _hoseg.mA0 ifRGS&IuRE GPbditRdy t 0 the invention may be

manuf actured as foll ows.
So the value of A, is smaller than the value of A.

10
Referring back to Table 1, it is known and the results in the Table
confirm this, that an increasing tensile strength lowers the permanent
elongation Ag at maximum load. This is the reason why simply
increasing the tensile strength has been unsuccessful up to now in the
15 reinforcoment of hoses. Flattening round steel wires, however, lead
to higher values of the permanent elongation A, due to the already
mentioned Bausinger effect. So the combination of increasing the
tensile strength R, together with the flattening of steel wires enables
an efficient and improved reinforcement of hoses.
20
A hose according to the invention may be manufactured as follows.
An inner liner is extruded around a mandrel. A reinforcing layer of
flattened high-tensile steel wires is made around the inner layer. This
can be done either by means of a braiding machine or by means of a
25 spiraling machine. The reinforcing layer is possibly followed by one or
more intermediate layers and other reinforcing layers. A hose may
comprise from one to four or even more reinforcing layers. The radially

outer reinforcing layer is extruded by means of a cover layer.

30 FIGURE 4 compares a prior art hose 40 with an invention hose 42.
Both hoses have the same sequence of layers.
Prior art hose 40 has an inner liner 402, a single reinforcement layer
404 and a cover layer 406.
invention hose 42 has an Inner liner 422, a single reinforcement layer
35 424 and a cover layer 426.



An inner liner is extruded around a mandrel. A reinforcing | ayer of
flattened high-tensile steel wires is nade around the inner layer. This can
be done either by neans of a braiding nachine or by nmeans of a 25 spiraling
machi ne. Thevo giosriesawi ng | ayer is possibly foll owed by oper@p20089418ss
internediate | ayers and other reinforcing |ayers. A hose may conprise from
one to four or even nore reinforcing layers. The radially outer reinforcing
| ayer is extruded by means of a cover layer. 30 FIGURE 4 conpares a prior
art hose 40 with an invention hose 42. Both hoses have the sane sequence of
| ayers. Prior art hose 40 has an inner liner 492, a single reinforcenent

| ayer 404 and a cover |ayer 406. Invention hose 42 has an Inner |iner 422,
a single reinforcenent |ayer 35 424 and a cover |ayer 426. WD 2005/ 108846
PCT/ EP2005/ 051858 - 7 Thiee diffefeacebaaedietheren ldybe Ilewin fhaypdesofl i es in the type
of  reinforcement. PriotgabloRaRe AR i ih&l A Q1GRHIBY bBARR: Gfrol L, Stee!
wres with a dianeter %6 whereas i nvention rei nforced by
means of flattened st eelw"\ﬁﬁ }"é’é a\Riametes Ot BRnwaeqs ipfentorpo3d 32 m and a wi dt h
w of 0.853 mm Tabl e 2 henfetsadey meemd éfdrgenddned hirekwas aasiciofess h& vari ous

| ayers and of thesaccumyl 2 vention
hose Thi ckness Agcunurgf§3%$%|@iﬁggiﬁﬁéﬁﬁﬁﬁpﬁﬁb ng‘nnimg&%ehﬂgﬁmhﬂnj
dianeter (mm) (m) | nnéPe Gickpesses & 3ke Garigys;lagers a5d °H‘ih5ﬁé‘tué’r“"1t?ﬂ1er | i ner
2x1.5 12.525 2x1.5 15. 52BmeRaes.nf or ce- 2x4x0. 37 15. 485 2x4x031 15.005 nent

| ayer

Table 2

Prior art hose Invention hose

Thickness | Accumulated | Thickness | Accumulated
(mm) diameter (mm) diameter
(mm) (mm)
fnner 9.525 9.525 9.525 9.525
diameter
[nner liner 2x1.5 12.525 2x1.5 15.525
Reinforce- 2x4x0.37 15.485 2x4x031 15.005
ment layer
Cover layer 1.2 17.885 1.2 17.405

10
1t can be derived from Table 2 that the reinforcement layer of an
invention hose has a decreased thickness due to the use of flattened
steel wires. This decreased thickness in reinforcement layer leads to
a reduced outer diameter of the hose and to a reduced amount of

15 rubber. In the case of Table 2 a reduction in amount of rubber of

about 3% has been obtained.



Cover layer 1.2 17.885 1.2 17.405 10 It can be derived from Table 2 that
the reinforcenent |ayer of an invention hose has a decreased thickness due
to the use of flattened steel wires. This decreased thickness in
reinforcenent |ayer leads to a reduced outer dianeter of the hose and to a
reduced anount of 15 rubber. In the case of Table 2 a reduction in anmount of
~rubber of about 3% has been obtained..g-8- CLAIMS 1. A flexible hose or pipe
rei nforced by nmeans of at |east one flattened steel wire with natural
edges, said steel wire having a thickness-to-width ratio t/w below 0.95, a
tensile ggth R, ,, exceedi ng 3500-2000xd, where d is the dianeter of a
circle H%@égg—the sane cross-sectional surface and where R " is expressed
in MPa, a permanent elongation at maximumload Ag of at least 0.70% 2. A
f1 exi bl e hose or pipe as clainmed in claim1, wherein said tensile strength
R exceelds 48dxbbolged or gipeAcinfasgdhembarsef of lepitpac dlottened stasti wing vathai m 1,

o on S0 SRS S NGRS el B P 0 s PR Pl o
wound hedtiefigthl R, &H@eddhdB SOEPO0RHERNNOYGs He drdr&er 8 a Ardld Bxiik) @cR@8e or pi pe
as claimed rn claim1l, wherein nore than one steel wire is provided. 6. A

f | exi bl ecrpssssecienapbyyéacagnd waieredd, isrexpteasechis MReh e peimansai elongatientahan one

steel WL i fim BLEWISH of QL8172 brai ded hose or pi pe.

2. A flexible hose or pipe as claimed in claim 1, wherein said tensile strength R, exceeds

4300-2000xd.

3. A flexible hose or pipe as claimed in claim 1, wherein said thickness-to-width ratio t/w
is below 0.90.
4, A flexible hose or pipe as claimed in claim 1, wherein said at least one steel wire is

wound helically to form a spiraled hose or pipe.

5. A flexible hose or pipe as claimed in claim 1, wherein more than one steel wire is
provided.
6. A flexible hose or pipe as claimed in claim 5, wherein said more than one steel wire is

braided to form a braided hose or pipe.



