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RELATI NG TO HOSE This invention relates to hose, and
worra/0parti cul arly relates to hose which can beCT/GBew@3/004932

in cryogenic conditions. 5 Typical applications for

hose invol ve the punping of fluids froma fluid

reservoir under pressure. Exanples include supplying

of donestic heating oil or LPGto a boiler;

transporting mwﬁg%mwr@ R%EAPrmwb HOgECr gases
froma fixed Ction mto the
cargo hold of a ship, or froma ship cargo hold to a
d-b t it; f 1 t
o1t Tieplief srESia . paf fuor s ichiBureldles © Aobfyiich can be

usedclﬁ'bgﬁiqéﬁﬂc cdidiferg osi ve fluids, such as sul phur| c
aci Is well known to use hose for the transport

ony‘nlo;ﬁl @pplicationsafor lhogadnvelde ¢ae pymping of duids from a fluid reservoir

uncey FRG e E SreBtEdneReg o bR LR imiafE reRupg BTRIREG to a boier

trans«'mﬁudg pHRfuced cﬂﬁle'ldﬂhquh@sm/éﬂ—gﬁes h@nwadﬁkecf of ﬂbBﬁng production
hose to be sufficiently flexib any given

platferisto the carge balstof arhipar fiom a;shmg@ netdle adand&@eed istorage unit;

dellvgﬁ@ﬁ o}f] @.Lez ‘t% &cgp%lcﬁgf egh)%%;igg@h gﬁé ?%@legﬁgqgja Frﬁqfl% Y. ean?i]c conveying

corrdsivxfllitls, strhedd @lilphavic asided betvveen an inner and outer
hel i cal | K wound retaining wWres. I s conventi onal
f

f dt is welbknawn ip Hes hoserer W@Jfﬁﬂsaorwé’ uidsresushiashiqusfied gases, at
ow BRI LSy I RR, Bl 5B a0t Bl suen as

Ilqueflé@ﬂettﬂaﬂgm(me aMeﬂlquéﬂbd/\péﬁnoleum gée(liR@).at e sealing

| ayer. The jnner and outer |ayers quw de th
stlf‘lﬂffj@rr torihe rhoseﬁe be $ @ﬁﬁﬂy Hexible pnyraven lﬁr@th must be at least
[ r | ayers of
partip e shcial S NBE Hhottriald o ARG AL, 3Vo1°,
poTheestrmtumefswm rptmey@r’rqriahn@ompaswatmmllajt laaoddeina‘lexibIe material

dlate sealin rovi des seal pr.event
arranghd HaHPE AN IRONCR YA Rl N BOMBOL SRR Mires) e Ganpntional or
|
tho tio it T8 Heublindat i SEfo PRYT L RnAvd e MiRirtRliGated by half a
pitchswidfreftem wfe amathen dinedubbladhodTtypicadly ompripesiimresy aactouter layers

with B fEMhelal s R Toy fe T BFSK AT Oy laxer (1S ides g siucture with
the SPEMREPtY @arrg‘?ﬁé’ RS Gersihi @%n%nt‘i&lféll?_aﬁ% M‘h@?%\na'cﬂﬂ%r layers of the

pressure e I nner and outerw res al so act
tubuiaesb@dy conprisey falfric Haydisstormadhot ea q:volyeﬁter giebr as polyethylene

escri bed | Eur.o ate ubl i t on .
toreriflio AT e Rodetbatlnaater RrcvRles 8 fee] f BERVEDh the fluid from
penétl%thQQRé h@@e' ﬁﬁ&i&ﬂ@ﬁlc@ll?a'ﬁd eﬁé filki axi al 'y oriented

pol ypropyl ene i's sal nprove the ability of

th‘Bmhajg‘r@lmr@g Migessare typically applled under tension around the inside and
outside surfaces of the tubular body. The retaining wires act primarily to‘preserve the
geometry of the tubular body. Furthermore, the outer wire may act to restrain excessive
hoop deformation of the hose under high pressure. The inner and outer wires may also act
to resist crushing of the hose.

A hose of this general type is described in European patent publication no.

0076540A1. The hose described in this specification includes an intermediate layer of
biaxially oriented polypropylene, which is said to improve the ability of the hose to resist

the fatigue caused by repeated flexing.



the fatigue caused by repeated flexing. WO 2004/ 044472

PCT/ GB2003/ 004932 -2 Another hose is described in
weB02828317A. The hose described in this publ PCEGBRI03/004932

is a conposite hose conprising an inner helical

nmetallic core, a plurality of |l|ayers of plastics

material fibres and filns weund on the core, at | east

one layer of glass cloth and at | east one | ayer of

ajAHBtHEr URdSOiis dhstRieeadinnBReeP881PA OTheaRBsEedestiibed in this
wound onto the plastics material, and an outer helical

publicationlis BEOMNasaie hose GOMRRSING gndnner hajlﬁab@ebailnq @qﬂeea plrality of

oy RIS LTRSS PR o B3 Braes

cloth @ﬁﬂ'atqgé’étebﬁwldybe of @fmithan foib dibposedVad; ééeﬂﬁlc’o’ Z)neV&lother and
have made further |inprovenents to the hose descri bed

wounpenimthe pippicsyaetesial, anskan outer heligal mettallie formainbhis jrose is said
to be WARalE f%‘r%%@o‘?ﬁﬁ%@%pﬁé%l&%@@ e{n%n@%r ing it

suscepti arp l'ocal'i'sed bendi ng. Hose
i Anoatirp holbds desedisgd InoGB-10849%8Mage due to inpact,

Bk avastiaags eesagial ppHeRbIe | Fé@w%%%ébegéﬁﬁé%a&ﬁ&q?%% We
have h%o% furhel nﬂ?r‘b%%hé}[ts E&uﬁ]aérﬁ%o fied lbf,%'a%? eéﬂlc%?d a

0Se conprising a tu IeX| terla
aHosegeadtheeprierearii commoahd hastvery Hmwlbmidlrm istiffnegs rendering it

suscaBiRy 8 BaTAdE: Shat Iegabsmsnbeigor BRR s aismplen susceptivle to
damdglt Lréatgsﬁg\gget WG R e etbhRl hyeew%wél suMadieiave found

Re opposi ng longitu
awapwgmmeMrammGS@ymeml n an adjacent or overl app| ng

AR AR ST €A F BB kT

tubulérobaw oPMeRibld h@at@ﬂﬁpéfraﬂgéd)'bgt\ké@i feresHte outdihelical gripping
| ongate nenber limts bending radius wthout inpeding

membme w@@mm doe hblsex‘uﬁher | cgmpriseshan eidgata mamber/kaviag opposing
cha |ca

T Ny T NN RO e D —

such El*ibt'ﬁ@e p5ddi h%lﬂr@ﬁuéh‘ﬁﬂé& g @lﬂﬂe dyer! bﬂé}m dreadibbent or overlapping
Pr ef erabl e |nteren%a formati ons are arranged
uding

arrangemess, whe@elavea@halom @sigeefncludess @ tforgation tgapable of

ere LB A8, ARE AL Grrbit B8 B SrebrtfiFupa e
a"l"h@gelohbaté enghbodiindls esigding radiusi Wlthéuiplrﬁb@dlhgdhe reqUIred
t they extend substantially continuously _alon

ﬂexnbﬂ@?pfem Rsen dpisloyPRalsR RIRHEEN MAANANGR PTOIbElah Gudiertpse.

| gﬁgﬁb{eggﬂ%ﬁ?g rﬁ&qtsf) % tﬁtﬂ% ?I‘r@gé gg&@%ﬁ%g@é@é@% be distributed
evenllyral@’ﬂg/ﬁieﬁdﬁedeggmh Prefelubly tmgtdrenlga@'hg éstgeations are arranged so
as to provide a continuous seal, resulting in the layer being waterproof.

It is possible for the interengaging formations to be arranged at intervals along
the longitudinal edges, but it is preferred that they extend substantially continuousiy
along the respective edges. In an embodiment, the interengaging formation is
substantially continuous along one longitudinal edge, and is arranged at spaced
intervals along the other longitudinal edge. |

[t is preferred that the elongate member is made of a material capable of being

processed into a strip, for example by extrusion. Suitable extrudable materials include



It is preferred that the elongate nmenber is made of a

mat eri al capable of being processed into a strip, for
wesz@npke7by extrusion. Suitable extrudabl e matRCT/@B2003/004932

i ncl ude WO 2004/ 044472 PCT/ GB2003/ 004932 -3

thernopl astic materials such as polyvinylchloride or a
polyolefin (eg a polyethyle&e). As an alternative, a
pol yuret hane may be used. In one enbodi nent, the

thermggfagfl@ ReAEHAS shigh aabbwrmmmiﬁd arapolydiefin(egd golyethylene). As
to the interengagi ng formation on the opposing
an altemagweu@lpnhaur@tbgeetr@ambwéﬁ@ the formations from

o6 i MGG BoeRiat s ffdnl oo

bondetelothe %teﬁéﬁy@gﬂ@ formbtienbnbivadbpositg langitudinaedge to prevent the
sol vent which forns a reacti ond with th te

formagipns fine ISBRRIAL O URTHRAIAICTIRE V\eﬁb%% %PH&T ng? Hdifly may be

achle\é?%ﬁga ogd@%gﬂﬂ BM'E%BHIC%IB ch@ﬁwlé‘&r&}i\féﬂﬁtﬂo%lﬁ ileh@sing a

| es of suitabl e adhesi ves for
solvefM¥hichcbrie aStwct‘ive( bEhd)Wlth theweterfablofélm elongaie member). The

e e, e 10 G Y e st
mem@%ﬁ%{aﬁ@g@ Qpath@ gﬁéglv@%tﬂoﬁmyoclln@m@e Sfélﬁia&CFlexmle PVC

Ite a sives, such as Araldite 20
Solvenb Cementd Bbetuwzm WeldBemeat M dcand-BendiogdPVC Weld Cement

1000 el bR RSB, HEF B S e

BondRch§‘i 408 d?{oep(ﬁa[}ﬁlté Q&némé@tsueﬁ%s Arafines20 18and Avaldite2026.
gengnt one another. In this enbodi nent

| m fanehhgggm’m@dmmp’w tl“@acdnﬁlgéfat@@mfﬁ@ *ﬂtﬁfﬁ@@f’?%%formartl‘%s is such
eferred that h t

that (o gpBnafanc s riedock Nyl T era e iR, {BrefIR ihe fymations

from'é\bﬂﬂr?q}%ﬁeoWé ddeen@ith@ithf @h@thQt’herJ tini ¢his embodiment, the

larly preterred that the profiles are such that
mterenﬂgagmgweompca@m’t@ﬂommﬁlrmﬁlobéi ng wound around the

llélk;grr ng%@e{t ne 8F' gﬁﬁ%ﬁ)& fd rﬁﬁat@ﬂg&%rh@‘rlr%é a :’gﬁé@@ &ffranged

alondbﬂg‘a é’cﬂ’ésgﬁ/hkfh |§@99pe@|t<b ﬁﬂéueng@gslvaﬂeﬂmmthbefdrmambar
not ed above, |n one enbod

7 dt hapatiovlarbypietermohdest MegBicNEs oi SHORaLAbeN,jge clongate
mem#»n ey t herw@ﬂﬁ@?ﬁ;{%ﬂ&r g&é B RACBolY ttﬁb%ﬁﬂﬁh?ﬁ on the edge being

I‘OVI

wrap‘{’)@épcéﬁ bevrlbdslhetjhﬂ’(cjo ehlga@%megt mghfthenfmrnnehomfoftthe opposﬁe edge
Opposi ng ongi tudi nal edge. The interlocking
alreadyrimplacsron thecibnlardgsiy udi nal edge may i ncl ude a

r Z&%;nﬁ e&ga%?ﬁ on@%’?ﬂﬁ&&#n{&t CpanBrAbfiond haydbe bonded together

ber “on e interlocking formation of the
with 8ARRMe8Fel ongi t udi nal edge, whereby the interlocking
formations are \ . . \

In another embodiment, the each interengaging formation is configured to
provide a push-fit or a snap fit with the interengaging formation of the opposing
longitudinal edge. The interlocking formation of each longitudinal edge may include a
retaining member, adapted to cooperate with a retaining member on the interlocking
formation of the opposing longitudinal edge, whereby the interlocking formations are
retained in an interlocking relationship by the retaining members.

The interlocking formations are preferably C-shaped, with the formations on the

opposing edge portions being oriented in an opposite direction, whereby the C-shaped



retained in an interlocking relationship by the

retaining nenbers. The interlocking formations are
wee@hesanl y C shaped, with the formati ons on tPEI/GB2003/004932

opposi ng edge portions being oriented in an opposite

di rection, whereby the C-shaped WD 2004/ 044472

PCT/ GB2003/ 004932 -4 fornmatd-ons can interl ock when

the el ongate nenber is wound around the tubul ar body.

formatiens edreinteriugk vedrethe plaigita lemiseris Woses 2ouhd e tbMlar body.
directed flange arranged at or  _near one of the ends

The retaining raeghens pEef ﬁ@%\éﬁompneﬁaamwﬁmw&l@c&e@ﬂme@wﬁeged ator

@aamg herewi t hin, the
nearoﬁ%{%gfxéggﬁ gﬁ#ﬁ%gcoa teri Qf aving a densi ty | ower
t iRmefarbblyrthe elafgatd merhivagatiadesatieast ose chamdeatiepewithin, the

chandiss GaaaNa &RICHAT BRVING BAENSRAIMPT Ihgashe aoat ebhe slongate
memeF -slch 884 ﬁﬁﬁpgr Eﬁgéerafégxﬁpﬁg eTAhe %lreeaclh. ehyar%tf)er may simply

ongi tudi nal I'y exten pl urali
contaih anfhdd swhiah mpreferemhga(gaatsmhaaseairl nterval s al ong the

R Tl PSR r BRI o
pluraht*yeoiebl%\ﬁ%?é HﬁVDSé ar@h?eghﬁ”%ceﬂefn‘(é%afsoalbﬂ’grtﬁgqeﬁé‘tﬁ of the

buoyancy of the” hose chanber al so serve
elongatgmoembeheon hermativelys theachambef mdyeextend .substarsially along the

i bl e f th one l.ongitudi cha r to be
lengtB 23 Y8 stprsin BRTSE dhe TP S asten BombIEgp 1ok higranoy of the
hosearrharérmm@@rearsovsérveé wlrﬁgrc%emb tﬁBﬁﬂBPTn%uFé@in 6fUtH€' H¥be. It is

itudinally along substantially the entire |ength

poss@ie %ﬁ@%@ébﬂn anéﬁﬁglf@dlr@d rhamper tr bedrranged slongdbé same Iength

o RIS oo 4 gPBN5Eh] s RSl drgrs b ruming

Iongrﬁmlimﬂllyrm@ﬁg stibstantialsathb dntiey RIMgYh 6NEIRIselis Paelicithryy preferred

conpri ses plurality of closed chanber arranged such
ad hepok %wh ehaypbagayibeoisamudesiras shapg, but itds preferred that the

l; nber. A structure with this sort of
Shapgtlggg?{regﬁel ps prevent flooding of the entire

c hardre embodiment viaetort bath polyanty ichandepngratabBéshprises a

e ruptured. It |s preferred that the or each
plura w?ﬁw r aieaNggd siehias tedoing aispenge dike structure within the
I A 0
elon%@%&%b? A tég%téré ﬁ/gﬁgg asﬁ@t?’f bﬁﬁ%nﬁﬁre Fl%lbg Qﬁérﬁmo%mg of the
entiré ehnanber m'FIitne e\mmthatcpiaulrm‘ tbe@lmgaie Imyerhber béearhes ristured.

oeblsmeteia el 166 v %v‘é&pty?%aa%%rar{eéé’%m@@nem to
subsgng%gs‘? %Erﬂn%‘mérﬁ%cﬂgogi‘?}eta r ﬁ\{egﬁﬂae?s'psrgfre?gﬁlygﬂﬁstantlally1to
2pitah1dph'gth$t| on. For a hose which wll be appl ied in air

*Fhe total volume occupied by the chamber is preferably in excess of 50% of the
total volume occupied by the elongate member.

One of the advantages of the hose according to the invention is that the elongate
member may be tailored to a given application. For a hose which will be applied in air as
a cryogenic conduit, a relatively slim (in thickness) layer may be optimal. For
deployment in liquids, such as on the sea, considerably more buoyancy and flexural
rigidity may be desirable and both the buoyancy chamber and the interengaging

mechanism may be more substantial.



a cryogenic conduit, a relatively slim(in thickness)
| ayer may be optimal. For deploynent in |Iiquids, such
W@s0oen444ne sea, consi derably nore buoyancy andP¢T/€Ben0al04932

rigidity may be desirable and both the buoyancy
chanber and the interengaging mnechanism my be nore
substantial . WD 2004/ 044475-PCT/ GBB2003/ 004932 -5 In
one preferred enbodi nent, the el ongate nenber has a
t R gHE e fertd £ainBbdinént, theltoritjaté arerebdrdiaseethickhess greater than
| ongi tudi nal edges. The el ongate nenber may be

the digtaooe detiveen thelongitedingbedgas.body and the outer

A o i,
SEh g RaTE Rt o s 0t oo gt
grippiifg ehathBeg duE ithe phsferrpd tivatdhs tabuianbedy isfproeidetiareundthe outer

~the hose. It provides the hose with inproved inpact
grippingsemheGe, and is easy to retrofit onto an existing

h - _ Lo . )
D38 ellaE AETRRE profiiRs BRI betlts thin€hosé it provides the
hose Gﬁxntihmg@\ké‘d tnh;hndtzesiéwmﬁe, &nd & e%sy toyretrofihdote araexistieg hose. it
applied as a sock, rather than,. Wr i . Wth.
does nabpYp thesLNRTNGY fo SU?'Pf‘Pe%ﬁa“Pﬁ %?'86&@@%% %’fﬂﬁr}\ﬁiFFd by 2
gyl ; i Sty 8l irgttfer than b
contir R I5RE 1Y (. By SPwfich [Rierhipslied Aot ratror than by
wrappigg tWith Entubiuterl sheiatin itd$ diffieulbteoprasticediniionar walhfiigkness; and
t he buoy y of the ho d  also

i T N
Iengtlje).rf;}selr 'Egﬂ’%ﬂ %fttﬁé bGH?ﬁcy%Haﬁ%éi@mﬁ%Mthé slieyancy of the hose, and

a pro ed cross section in order to
also imggoves iththdrost résistancten factor. Particularly

preferred ofiles ingclude v [L0SS=SEEt i :

< MB@rgfergﬁpcg &Wb%‘f"}n@ﬂf’ étﬁ'e @}aegsag)_@%rcfl?\{aoo};?ls@ﬁlﬁa%gg Phember is/are
proviﬁééi qREH ot BratlQY ichisssl Bectidrst of@sr & sediecel the hesélfdution factor.

ccording to a second aspect of the invention there i

S .
Partiqulany peferet psefiles tnafydesamgval eropersaetiongiphape of @gapigeircular
mat eri a rranged 1.1 e ole
crossierarel s ananena AEas HifTesBt fosiuiafite 8 e
el uerdifg MTReEedid R@pesposithe inveniior dhéreals edowded a hose
the el ongate nenber being helically wound aroun

[ d th o
comprising atuthdarbody fiflexibla Metesiabpiiarg e;twﬁgptlwrﬁgp outer gripping
dges of the | r ' ' i .
memBEFS Syl the L nEr LopRsasl Ahodte fUBboPRRUAG opposing
longiflifindl '@ a8 he@Gizte mériserheing fitlicatly voyat @romdibe tuliar body
have any conbi nation of the &ﬁ%t ures of the el onEat € erlappi
suchrieatibe opposingieasitisinl eges BhReday ATt AN aHECPNT&overiapping
Ag85ent, | ' |39 e B tchamber
aro5a5aR Shykiey L5 bt s diioat Radt ol tuayrestal
therein.
The elongate member may have any combination of the features of the elongate
member described above in connection with the first aspect of the invention.
According to a third aspect of the invention there is provided a hose comprising a
tubular body of flexible material arranged between inner and outer gripping members,
wherein the inner and/or outer gripping member is/are provided with a profiled cross-
section.
Again, the elongate member may have any combination of the features of the

elongate member described above in connection with the first aspect of the invention.



tubul ar body of flexible material arranged between

i nner and outer gripping nenbers, wherein the inner
W@naios4402t er gri ppi ng nenber is/are provi ded RET/EB2003/004932

profiled cross- section. Again, the el ongate nenber

may have any conbi nation of the features of the

el ongat e nenber descri bed ak®ve in connection with the

first aspect of the invention. WO 2004/ 044472

PCITMéB@Qé)éé&Qd Migito théasdpects osthedoeantibndedceibb@bove may also be
of the invention descrlbed above may al so

provkgxeg\,, d ORet BT gmererofpihiee feptures 9 eﬂ'i%rfé?sseofa“?ﬁdyh@%\‘émbed in
WOGH/SBTF, TS Wildie ddscrifBdSh Yddier adbiidty || O°

pr'éfﬁlethmhgsé pnretf@mbl;cfurtber sempris@an ab(mfﬁr@}i]ghémgg :fmaans adapted
to reflg IRfRIARE of BRIV IBERgY ShSDIGEUEHAR BochkaAubleCted to axia
tensfoﬁnéh@ e 844 §tF§19‘i‘l¥érﬂ}(}9 ﬁfe{a‘?ﬁ% ﬂﬁ’mc??%fdgﬁ?&ﬁo' eke E’t“% Hzﬁ‘%lly inward

apted to exert a ra y | nwar Ce on a
forcepan it sfast partofithe butzrdpdyivdrerasiial stﬂinmhn@’uhg menms is subjected

S. Su

to axXFIARRHOBNG ey o f?%edﬁ%%i&?tﬂ%r Qsz‘#sgﬁngt’fh%@gﬁhéﬁgﬂg’thening
meaH?ﬂﬂﬁefe?aBFy%ﬁﬂﬁmé’r ngrﬁf A thR@%4.aNGR [tkfekabl tﬂgz%)u?@éﬁ"ain is in

preferably the f strain is In ‘excess
exceafriof s abambiany @gdmry:ogmarmemwes 1In aattiitiar, dme nigterials of the

tubu P b And i g AbtroEhe e diahs i achsn BoraUEl SPaRedble so that

they eigh pefban waCsJ“mn@rrthhﬁé# Whén i SpdrafioN By ®at H’B%thlé‘component
operation, so that no single conponent s sub

is supipciad ta skeessite sliesse straigisn hlsnmeenaéhatsthehaatetrim of the

tuouP bRk Ahd e o Alstrerti i R TR0 T Rl n g sigyler manner. A

bendnetraie(for & cyhedritzs btbmlpbnéﬁtf) of at lewbt mrus g@hem%@es@@ for the type
of at least 3% is general gneeded or the t
y

of h%@@@pawqr@amlrwgysnvmged &Wpr@&gwnmganWhée;emer-layersllp

and fht@%.gr% &Iﬁ@nmﬁ%‘f hgh%éll'i}ltogf;e te?/tgcfrrp r#é)no’fs gﬁlﬂ%%%m for.some of this slip,

theraaibwiill bora seseltait strain Bl the orddeog 19! heiirig |dn B atructural
resultant strain in the order of 1%acting on th

compqnigitte gt e hassialh dhisscampangs toadwdigalvield skpin @‘&q%%rf@smetals
tq¢ P éfr@ﬁ tﬁbﬂﬂa 35(?&1?'3&8{?{;@%8%%% m%%gdel&f n%ggn—metalllc

prefe e axl al nin ans’T's

mateoial @spemahysaqdldstlcs nmeetesali- antablemﬂeﬁbls)ar@dtsb_a&édiiﬁ detail below.
- hutable teri siare di scussed in detail =
This fiesuse mptalicanareniabeno welks m %\eat@feidasge@ﬁféam characteristics.

U'] i’s bibricd) tHQVﬁlettUSulgﬁBbcﬁf% (? @ﬁg@‘ﬂﬁ%@ﬁiﬁ%ﬁs comprise

preferred that the tu
the samngnﬁtenahgmmﬁnprecfermbty adtrat hlghsaimleoultaerwaight npelyethylene

orn R cesEhhEd T Rt o s Pbbon The
ﬁ (%tgpgfégg%dg; gé@g@ &or?l?ggéét §88adtorSRHM o5y layer and at least
one sealing layer. More preferably, there are at least two reinforcing layers with the
sealing layer sandwiched therebetween. In the preferred embodiment, the reinforcing
layers and the sealing layers are wrapped around the inner gripping member.
Preferably, a further reinforcing layer is provided between the outer gripping
member and the axial strengthening means.

The ultimate strength of the reinforcing layer(s) is preferably between 100 and



one sealing layer. Mre preferably, there are at (east
two reinforcing layers with the sealing layer
waeandimahed t herebetween. In the preferred enbRdi/eBat3/004932
the reinforcing layers and the sealing |layers are
wr apped around the inner gripping nmenber. Preferably,
a further reinforcing | ayer74is provi ded between the
outer gripping nenber and the axial strengthening
700 kNEBR&n 8T(E0M i Yeametér voset It IQbrdfda@bieeihatt thecheny strain at failure

of th@%ﬁrﬁﬂéwa;]{g’z@)&;r l%bl!hem%%tggﬁf i@,@”%e(si@g?m gﬁed'rd' reinforcing
Iayer(g ngttﬁé %%% fm% iaf agr besah %ré@h?ﬁ 8. ﬁ%ﬁﬂssh{o@t 'breferably

re|n or ci ng isin
UHMWPEE 2% to 15% De3|rably, further reinforci ng
I{%yer(s) are the sane naterial as the a

@fﬁgﬂk}l}é Henaxiakstranotheripg pheansy cacgpgrlsqj)fﬁ,ﬂpgerally tubular sheath
formegc{ §er a‘?@b&/ Pf Eﬁt@ﬁél rovide8NE eI é.ﬁé} RS sG@ﬁﬁIﬁétStﬁé gheath can

eath formed of a sheet of
maintain &g mltegrrtp‘af ftsctubulaa shabelIvsel“rersmipec,:tedd@ramaidemlﬁ@ The hose
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longitudinally extending fibres or yarns, for increased axial strength).

Although it is preferred to provide the axial strengthening means inthe form of a
braid, it may be provided in other forms which meet the functional requirements
specified above. Thus, the axial strengthening means may be provided as a suitable
arrangement of cords or ropes helically wrapped around the tubular body.

The materials of construction of the hose should be selected to enable the hose

to perform in the environment for which it is intended. Thus, there is a need for the hose
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When the or each reinforcing layer comprises a polyester, then it is preferably
polyethylene terephthalate.

When the or each reinforcing layer comprises a polyamide, then it may be an
aliphatic polyamide, such as a nylon, or it may be an aromatic polyamide, such as an
aramid compound. For example, the or each reinforcing layer may be a poly-(p-
phenyleneterephthalamide) such as KEVLAR (registered trade mark).
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SPE§ditdnal details about DYNEEMA are dlsclosed in a trade brochure entitled
“DYNEEMA, the top performance in fibers; properties and application” issued by DSM
High Performance Fibers BV, edition 02/98. Additional details about SPECTRA are
disclosed in a trade brochure entitled “Spectra Performance Materials” issued by
AlliedSignal Inc., edition 5/96. These materials have been available since the 1980s.
In the preferred embodiment, the or each reinforcing layer comprises a woven
fabric formed of fibres arranged in a weft and warp direction. We have found that it is
particularly advantageous if the or each reinforcing layer is arranged such that the fabric

warp direction is at an angle of less than or equal to 20° to the axial direction of the
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of flexibility, and which can provide the desired sealing function, will be adequate. Also,
if the hose is intended for transporting cryogenic fluids, then the sealing layer must be
able to withstand cryogenic temperatures.
The sealing layer may be made from the same basic materials as the or each
reinforcing layer. As an alternative, the sealing layer may be a fluoropolymer, such as:

polytetrafiuoroethylene (PTFE); a fluorinated ethylene propylene copolymer, such as a
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In an embodiment, the sealing layer comprises at least two polymeric films, one

of the films being made of a first polymer and another of the films being made of a
second polymer different from the first polymer.

In this embodiment, one of the polymeric films is stiffer than the other of the
films, whereby a differential yield strain is present in the material properties at the

operating temperature and pressure. Preferably the outer film is stiffer than the inner
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reISincgrt(r:\:a sealing layer is intended to provide a sealing function, the sealing
layer should be provided in the form of a film which is substantially impermeable to the
transported fluids. Thus, the highly oriented UHMWPE needs to be provided in a form
which has satisfactory sealing properties. These products are usually provided in the
form of a solid block which can be further processed in order to obtain the material in
the required form. The film may be produced by skiving a thin film off the surface of the
solid block. Alternatively the films may be blown films of UHMWPE.
Suitable fluoropolymers include polytetrafluoroethylene (PFTE); a fluorinated
ethylene propylene copolymer, such as a copolymer of hexafluoropropylene and
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the fjiher etaliayards %?ﬂ%ﬁ?érbthleﬁf‘ the tipulae bogland the erterDripping
memb@V ‘Fgock\/vf% ﬂagggsynrg?ga e n‘i%n pﬁeﬁ@gﬂgré (tecg frﬁr;z?gvg e YAk insulation,
preferably between the sealing layer and the outer metal layer - the aim of this is to
create a thermal annulus between the two metal layers.

The metal containing film is reflective and therefore reduces heat loss or heat
gain - this is especially useful for cryogenic applications. In addition the metal containing
film provides good barrier properties, thereby reducing vapour transmission - this is

useful to prevent material loss transporting gases.



pol ynmer may be, for exanple, a polyester. Suitable
pol yner coated netal filns include the filns avail abl e
wo e@a0H4E I ndustrial Film of Stevenage, EngP@mnaB2003/004932
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eing at |east partially resin matrix
Itis Qsﬁeéiaﬂ)é prefgrred dhatithe resin amatvé iTmedawia métam@éﬂnatt,rmlor to curing,
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be amillledvtotﬂi@hbwby sprayieg pbaring bﬁpémtlﬁQtTﬁlb ahablesitB8Uht@éd resin
for speci fic applications of hose. Cearly
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r f b S
memBHHE e 185588 5B 1 Yo 8 8 HEBRIBSAHE° e mecharism o
cunngspaycbalhght pn@émnreeetct hat the resin matri x i s nmade of
ﬂ&aterlal th %rlor to curing, 1Is capable of being

& regin 'ﬁaF"leDPH PBH 9 adayaraingss the qutsr eapnnpg npgaber and also
to anggéé}réirrﬁpo\fl(?éd 8n P outBP s é’éé Sﬂ ‘Peé F?‘né’tﬂﬁ Gt @%)éé%rnaéﬂ' tH8t at least

g or painting. |s ena he uncur resin
one of the layers adjacent the cured resin matrlx is capable of withstanding cryogenic

temperatures, so that, if the resin matrix cracks owing to the cryogenic temperatures,
the adjacent layer holds the resin matrix together by virtue of the adhesion between the
resin matrix and the adjacent layer. The most stable structure is achieved when both
sides of the resin matrix are bonded to adjacent layers.

We have also found that certain materials can provide hose with especially good
insulation, particularly at cryogenic temperatures, In particular, we have found that
fabrics formed of basalt fibres provide particularly good insulation.

Suitable basalt fibre fabrics are available from the Sudaglass Fiber Company



to be applied over the outer surface of the tubul ar
body and the outer gripping nenbers, and then cured
WO peogios4471 0 forma solid, flexible coating. ThEBCT/GB2003/004932
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&ﬂtb@r prefered empodimept af 3@ yeptien invaivesng layes comprising a
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matesial, beforecspraying) whilait ipstikini xBquidtfemn.al havi ng gas
b beI r%%uftgﬁtrlgsller of gas-containing plastics material has some of the beneficial
structural properties of the plastics material itself, such as good wear and crush
resistance, but also has substantially improved insulation properties. It also has
improved buoyancy caused by the presence of the gas, and can be used to produce a
hose capable of floating in water and with evenly distributed buoyancy along its length.
Preferably the gas-containing plastics material is covered by a further layer of
plastics material, which does not contain any substantial amount of gas bubbles.

Preferably this further layer of plastics material is bonded securely to the gas-containing



The plastics material is preferably a pol yurethane. It
is preferred that the plastics material is applied to
wo be4oufart ar body by spraying the plastics matRCT/@B2003/004932

liquid form over the surface of the tubul ar body,
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COMPIigiRg: %Uﬂ’ﬁ?" @ﬁﬁ@eaaéapt@@ tp dejcispaseriat leas pa@a&wﬁwgaﬂe hose; a
seah@@n mb'e EB'tétoL&S‘ skl &t st A 8t M Wb ddehody Rullyadund the

s r uc ion
circumference between the seallng member and the inner member; and a separate load

transferring means adapted to transfer axial loads between the hose and the inner
member in such a manner that said axial loads are diverted around the sealing member
in order to reduce, or eliminate, the axial load on the hose between the sealing member
and the inner member, and wherein the sealing member is adapted to seal against the
tubular body independently of the application of axial loads between the hose and the
inner member.

Preferably the sealing member is adapted to seal at least part of the tubular body
fully around the circumference between the sealing member and the inner member.



containing layer would typically be disposed outwardly

of the cured resin matrix. It is possible for the gas
w@eonntaiarng | ayer to replace the cured resin nMeCT/GB2003/004932

such that the gas containing |ayer has the gripping
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t inwevrerfindiye pfefetred @nthodiment; tioe seairrfgenenﬂmrbemmleas aninner
t he sea

| nber. and 1
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Sﬁamlrmemﬁév@eferahlyt has gher iagteigserbdae nagaling member

nber conprises an inner sealing ring
descéﬁ%d gﬁﬂ%'l& r'msepl it ring which can be tightened in

orTfey lobd tlamisferring eneeral preferablyrpmprisesengeseergaging nfember, a
the tubul ar body and the jnner nmenber. In this
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member are connected through the load transmitting member.

The hose engaging member is adapted to engage the hose in such a manner
that at least part of the axial forces within the hose are transferred from the hose to the
hose engaging member. The hose engaging member transfers these forces to the load
transferring member, and the load transferring member transfers these forces to the
end member. In this way, at least part of the axial forces in the hose bypass the sealing
member, thereby improving the reliability of the seal provided by the sealing member.

It is preferred that the inner member and the load transferring means include a



material. Typically, the inner nmenber and the split
ring would be made of stainless steel. The sealing
wo povg/oeatt d be made of stainless steel, but itPEBHGB2003/004932

preferred that it is made of polytetrafl uoroethyl ene
(PTFE). The sealing nmenber preferably has the features
of the sealing nenber deset8-bed hereinafter. The | oad
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to receive the wires of the hose. The i nner nenber can
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hose Eirg,nsferrl ng menber preferably conprises a |oad
ttansferring plate, which is typically disk shaped,

h@tefegably the Suter furbrpditietiondratember i prdvice] WIth at Ieast one
t her et hrough; plate has a surface en% eable with
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end fitting which comprises: an inner member adapted to be disposed at least partially
within the hose; and a sealing ring adapted to seal at least part of the tubular body
between the sealing ring and the inner member; wherein the sealing member comprises
a sealing ring and a compression member for compressing the sealing ring into sealing
engagement with said part of the tubular body, and the compression member is
tightenable against the sealing member in order to selectively increase or decrease the

compression force of the compression member against the sealing member.



is arranged on one side of the sealing nenber,
adj acent the tail end, and the hose engagi ng nenber
w0 go0ansamyed on the other side of the sealing PENE82003/004932
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I I .
10 4R BRI PEPAETRE 1 T e (s bbbl meta
fillers imgludecbronze and/or stainless steel.

clip

It is preferred that the inner member is made of a material which contracts less
than the sealing ring when subjected to cooling. This feature has the effect that when
the end fitting is cooled, the sealing ring contracts more than the inner member, thereby
tightening the grip of the sealing ring on the inner member, and improving the seal. The
inner member may be made of any suitable material. Stainless steel has been found to
be particularly suitable.

Preferably the outer surface of the inner member is provided with at least one

formation thereon which is adapted to engage said part of the tubular member, below



clip. In a preferred enbodi nent, the conpression
menber is made of a material which contracts |ess
w0 ban/osfae2 seal i ng ri ng when subj ected to cool i PGI/GBRG03/004932

provi des an advantageous way of nmaking the hose, as

descri bed bel ow. The sealing ring and the conpression

menber may be any suitable-2mterial. There are a

nunber of materials which have the desired difference
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(0] n
of thertubylar snerober and i makedanasa difficult fertpefubwgr member'to%e pulled

r ahl j ' - i '

frpm ﬁ%@%?engﬁgﬁn%érf?ﬁ?rz@gl' grﬁ‘@tﬁnée {%llﬂg Wﬁgéﬁ%%ﬁgzémég Frﬁf(lgg amore even
and diRboibiet Glmrsrfite Widrithe Beal.dtdd prejemred ghat thbeoraich formation

conprises 10 to 40 w% particyl arl déﬂto 20 %o; .
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meari{é‘é‘d&?frjﬂémgﬁoﬁ”ber’ thereby tightening the grip of
e sealing ring on the inner nenber, and i nproving

t Athesesse erlfaging meetberendyetramsfer loadafioen thie hse simply by virtue of

suitaple material . Stainless, steel has been found, to -
the ffﬁ’i“’?éf loredh BFMFRS o4t bl zséé%%;%meépg%ruﬁog%eeveﬂ tis

h hich
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difficult for the tubular menber to be pulled from
an axiak steangthening meansivribe foran of asaideap degcribed beiove
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Sb&ﬁgeghaﬁwﬁe llshlg?egg%d_f tcﬁ%gegﬁgpgﬁﬁ%gmﬁﬁam%rﬂg ig desirable to
providaGhsUlidréietihe aaiial sy, Thelimduiaidrotoldd bentovided between the

circunferentially around the outer surface, of _the

outer wiferandmeomb.ulaﬁeﬂwqeélb|ay1,d/qrr@+t%id9r’tbet%ew'r?hifbg iggulation may
id f ' . ' : Lina:ring
comfHe LRGP BT B0 RLIEHER ASR)oUNE bhpment

suchRsed syrithdtie foxrdimatetial. the pesfdrréd thatrtbe buial birengthening means is
conprises a |oad transferring neans as described L
also pEsyided grednd ke InsHitGORY e BRMPrRsH the mf%&oml%ﬁ% and maintain
f : ) ¢ ey _ _
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. nmenber |s adapted to secure R art of tqe Iho]§e V\,hi:ch .
gripping member and the tubular body. Sa icular suitable form ‘of insulation is

provided in further detail below.

According to another aspect of the invention there is provided a method of
making a hose comprising:
(a)  wrapping a wire around a tubular mandrel to form an inner coil;
(b)  wrapping a sheet material around the tubular mandrel and the inner coil
order to provide a tubular body formed of the sheet material;

(c)  wrapping a wire around the tubular body to form an outer colil;



is folded back over an outer part of the hose engagi ng
menber. This arrangenment nmakes it possible for the

wo edodedi4part of the hose to transnmit | oads to PCEGBR®E/004932
engagi ng nenber. The folded part of the hose may be
part of the tubular body, but it is preferably an
axi al strengtheni ng neans +21-the formof a braid, as
descri bed bel ow. Wien the hose is intended for
C(d)ogewrép@ﬁ$|é@6élb|@gae imeenbért aicundethe ahiter coil, the elongate
provi de insulation over ;the tubular body. The

i nsul afMesabesohavingORRASING Nirpinat £Ages. Q%’hellonﬂjt‘r“gnal edge
and thﬁcf%&ﬁ%ﬂ%ﬁé n@@ﬂﬁﬁ@n flBie Uit ﬁitéjl%nggﬁ@g;“m Y F?operating
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| ayers mal nt ai elr strtctural Integrity.
axi al everamgpihenamgngemest,amalibdnging thedatraaiians bayasljacent or

is preferably provided in addition,to th i al
str engPM%rrlﬁ‘F?@xG@Qﬂ%S H@P\ﬁé@ﬁg?ﬁ‘@”ﬁaan@rgneg?ﬁ‘b@éhg nember

t hg%@ﬁ% Y of tﬁeﬂﬂfsb{f%ﬁééeém §t_ér§|(8);f orm of

i nsul a provided in further detail 'bel ow
A or drergovingdhethose feapélne meidréle i nvention there is

D 5 2098 e BEGREF SPATRNSELTA Boyb B petow tre
elong‘a'f%ﬁ’ferﬁl%lJ in thBlcrddsAsdition, @ sheet material around the
tubul ar mandrel and the inner coil order to provide a

t Gedesablpoitty sheetethaderialhio slepetb)neemprises tye) reinforcing layers

sand P 485t 5o 53 el MAUA ARl Riegs an e
reinfd%iﬂ@ﬂb?gr, 3N SHexndotr, EWReiped Rolivhlly heroant ¢hednhér coihend the
el ongate nenber havi ng 02205|ng | ongi tudi nal edges

mandrek themthye sealinmlayesgs shest fam. ig wiapeedrielieallycalpupfl dhe inner

i gl lb i RSP ot BB R GHE I o IO s YieBet Bound the
sealiﬁ@@tr.htgggéwgi ?‘,?'ré“tygﬁséf" _Egie@e\gbmdm% aptsphlimi.: suc?
I tual es o e el on
n@isamethod aasosing fesRYersion T5aKAISakA BigViledaHibaEne! more of

e R R AP BT IS OSTP% These i b descroed
in gréeﬁééré@l@w‘delm.t he ends of the hose produced in step

(d);  (f) renoving the hose, fromt |, .Th
retasa oo Tolguing SIeR RATOTREALSIVERT GIESS I )

abpYE Yull @%duifar axial strengthening sheath over a free end of the
mandrel, so that the mandrel extends within the axial strengthening
sheath, then pulling the axial strengthening sheath along the mandrel so
that it at least partially covers the tubular body;
Preferably the coils and the sheet material are applied under tension in order to
provide the hose with good structural integrity.
The tubular axial strengthening sheath may be the same as the axial
strengthening sheath described above, and is preferably a braid.
Preferably the inner and outer coils are applied in a helical configuration having

the same pitch, and the position of the coils of the outer coil are positioned half a pitch



el ongate nenber in the cross-section. Preferably the
sheet material in step (b) conprises two reinforcing

wo 200e081475andwi chi ng a seal ing | ayer, as descrP@EGB2003/004932
above. In the preferred enbodi nent, an inner
reinforcing layer, in sheet form is wapped helically
around the inner coil and t2® mandrel; then the
sealing layer, in sheet form is wapped helically

|engtﬁbﬁd€ﬂfr¢)ﬁ\ethbrp’tf§tlorf@ﬂthéQfoﬂs g tHeain@er cbien the outer
reinforcing l'ayer, in sheet form is w apped around

t Néher & inegel iayietended Jar cyyagepicuppplioajions, thea it g desirable to

provip BTt Gy B R Bty i FRUAERTARE P o) Bétweon the

outertwige hadtthe esb@ar ritenbertdretisr altsRedhedraer wWiredThs insulation may
W01/ 96772. These will be described in greater detail

compsisednatetiabeenvantipnaliv used toRavidest iagulatiop dn caeeaic equipment,
such bﬁ \é(e%t éﬁ‘cpsf%érkﬁ) ridtkid| € qwne( @&&l&:la?&egeu@%oé@of%)Hflﬁéiarnsulatlon is

rengtheni ng sheat er a
descnltmtﬂbelbw so t hat the mandrel extends within the axial

17 BRG INEIRTTRY QMBaaISItoig RNORNANET mebidasine stepsor:
tﬁ@s col ?EWIY%E%H ﬁlléuﬁihﬁsﬁw%r%e BQ@FS e ungﬁérﬁ(lbular body

t material are app
t ensi oandrthemxdxheere gndovi de the hose with good
struct u ﬁ.‘? rif The tubul ar axi al strengthening

sl@%)ath SUHMCWR: the axial strengthening
?E%f@ é@ fh&RQHe §§f}>‘é&{g) andl ng%r%[g?FSFrﬁQH ﬁeﬁv&?&!rﬁh‘é{ srt]e%s (d)and

rab the 1 nner and ou s are applie
(e). heI i cal conf| gurat| on having the sanme pitch, and the
oil are 03| t

b EreterSilyethe Wbl 5% s bress GapRe a8 isuBatornisler Sver the
cured RIMH. THf |'F1§€f€at|6h wérweﬂ@%ly b@mpﬂ‘seé B%Bﬁb ksmdd dfasalt fibres,

i nner coil. Wen the hose i's intended for cryogenic
as desgpbed abowes, then it is desirable to provide

df BB oS i dnteey SomBredp 1 IOGat 548} kbRt dbove. In
partldIMﬁJQheaﬂm%lyr By irfkgy ifdud@sditote ot morel sulftfoH #yepd made of

onprise material conventionally used to provided

convemtmaémsylatnoﬁ reatpsigband/oemadp @ he basaliibradabyic described above.
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may bé effeticeld oe abosleratad, by be actvé Atkdndrduthrad heatirdes t he
steps of : (g) applying a curable I|gy|d resin over the

ol @notmrﬂoa@ rr@pl erAkodimant sthedpethoddHehenmchidesthaisteps:
"’“'(‘ﬁi applying an curable aerated liquid resin over the outer surface of the

tubular body and the outer wire;
() allowing the resin to cure to form a solid plastics coating containing gas
bubbles therein;
It is preferred that the steps (i) and (j) are performed between the steps (d) and
(e).
The term aerated is used to mean that the resin has been charged with a gas,
whereby, upon curing, the resin forms a solid material containing gas bubbles therein.
As described above, the gas may be, but need not necessarily be, air.

In a preferred embodiment, the method includes the following steps:



(h) allowng the resin to cure. It is preferred that
the steps (g) and (h) are perfornmed between the steps

w@ ajo4sand72 (e). Preferably, the nethod further POROBR®ES04932
appl ying an insulation | ayer over the cured resin.
The insul ation |ayer preferably conprises a fabric
formed of basalt fibres, a23described above. In step
(c), the tubular body nay conprise a tubular body as

d 5 ri kiishathy an inmer mermbiee il an opehenduithamdsesly nmay
Iude one or nore insulation | ayers nade of
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gabkis poshiblieetoy thejpoae tabe n@nova@fmm:ihe rmendmel hefwe ithe end fitting

is dls%tg%éw%%@ggﬁer (}%Ag%ﬁg ﬁ{é@fg {:]%? e| s Aalvy@mbihe rest of the
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the re:zksof(ttpe o &z they end flthm@whﬂ@ﬁberendqflﬁwgo@mtrmjesifof the hose
clanping a |oad transferring neans to an
remaly iR e

of the hose; and (n) clanping a sealing

mebeparate 8Ad @ltttﬁg" m%?”éﬁﬂmrﬁé Béépgbli&ﬂdoaéachpédd of the hose
Preferably, the axia strenthenln nber is clanp
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Preferably the coils and the sheet materjal are
adﬁ) i e aCORYArBSIPA MAker e\er b@é@?'ﬂ& HRg afskeompressing

W th 9qRd sahiitts M¥fbed MiE9ELNG engagement with the tubular member

and the inner member using the compression member.

Preferably, the compression member is made from a material which contracts
less than the sealing ring when subjected to cooling. Preferably also, the compression
member includes a means for adjusting the compressive force applied to the sealing
ring; a split ring is particularly suitable for use as the compression member. This
arrangement makes possible a particularly preferred manufacturing process.

In this process, the compression member is applied to the sealing ring and
tightened, then the compression member and sealing ring are subjected to atleast one
cooling cycle. This causes the sealing member to contract relative to the compression
member, whereby the compressive force applied by the compression member is
reduced. While the cooling is maintained, the compressive force applied by the

compression member is then readjusted to bring it back to approximately the same leve!



It is possible for the hose to be renoved fromthe
mandrel before the end fitting is disposed withinit.
w@\doeonar: vel y, the end fitting can be di SposeRCTGBRI0B/004932

the rest of the hose by sliding the inner mandre

therealong up to an end of the hose, then securing

the rest of the hose to th&dend fitting while the end

fitting and the rest of the hose remain on the
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nmenber. tao
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reduced.” Wiile the cooling i's maintained,
coohmgwes canipd ess with liooiceitragehi whetbyt the coobngft@@per.ature can be as
er hen readjusted to bring it back to
'0W3§ r@q 'y the sane | evel WD 2004/ 044472

f@'@gnp ?bggﬂﬁﬁzof cr%%lp%n RIAuth Pe8@d, 1t ev@ieliviifiBted, by

ature’is Increased. This cycle may be
utilisingthe bgdrostatitestyessi providad byethiercampressios rpemfoerr ed

t Weorerriat el feiadr 1§ FRdetdt S S b tfoclracts less than
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In the above described aspects of the invention, the gripping members typically
each comprise a helically wound wire. The helices of the wires are typically arranged
such that they are offset from one another by a distance corresponding to half the pitch
of the helices. The purpose of the wires is to grip the tubular body firmly therebetween
to keep the layers of the tubular body intact and to provide structural integrity for the
hose. The inner and outer wires may be, for example, mild steel, austenitic stainless

steel or aluminium. If desired, the wires may be galvanised or coated with a polymer.



cooling is renoved. Second, the hose will have
substanti al seal energisation at tenperatures at | east
wW@20040¥4425 t he cooling tenperature. This is  PCT/GB2003/004932

particul arly useful when the hose is to be wused in
cryogeni c applications. Thus, the tenperature to which
the hose is cooled is pref2xably as |ow as the
tenperature to which the hose will be subjected in the
Uﬁ@’mﬂ 86 apMrb&iBtdd thiad althd@gitlitte wires aedldnglup the gmppfmy members
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Reference is now made to the accompanying drawings, in which:

Figure 1 is a schematic diagram showing the principle stresses to which the hose
according to the invention may be subjected in operation;

Figure 2 is a schematic cross-sectional view of a hose according to the invention;

Figure 3 is a sectional view showing the arrangement of a reinforcing layer of the
hose according to the invention;

Figure 4A is a sectional view showing the arrangement of a tubular axial



tenperatures below OC. Wth a suitable choice of
material, the hose can be used at tenperatures bel ow

WO 20@0443et ow - 50C or even bel ow - 100C. For exapP@l/6B2G06/004932
LNG transport, the hose may have to operate at
tenperatures down to -170C, or even | ower.
Furthernore, it is also com@gnpl ated that the hose nay
be used to transport liquid oxygen (bp -183C) or
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need operate at_ tenperatures of -200C or | ower.
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ates from 1000 nB/h up to 12000 nB/h are typical.
Flgurep'?e IhgE_a %9 8% ng to the invention can also be

F‘P%dr@eﬁ gés s'éﬁ@rﬁéftlbhc@% reti¥Ral V@Webf %'nsenétfﬁhwgiﬁor a hose,

ng aci Reference is now made
accoamg)tqaﬂneylnmgntmravm ngs, in which: Fi gure 1 is a

ISR 6 55 SRR A9 RIS PROBGe D RSB reitoraing
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i igurei tis achrSesa:tlpgabV@@cof ansgcanideambpdiment eha elongate

arra t of .a,re t hose
reinfojeirgy %vwgwsmtn%bﬁéq hfcdtdineihe dhvenn. oot ona
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AS afd isthesert wiictpadte Ritlally abfigithe leigth oftHedmdsegH S'ﬁ@fleb(mg stress
of the hose according to the invention, the axja

is degignategt Iﬁ%ﬁndgs thealzesh whichqothiransyayae nthe Ieaa@ﬂqlnﬁlrﬁx's of the
hose%g/i\regle &x@@ T gtcﬂ'g%népsﬁwsfo%‘éfgrﬁa‘?@& T8RS Wisting stress

which acts about the Iongltudlnal axis of the hose. The crushing stress is designated CS
and results from loads applied radially to the exterior of the hose H.

The hoop stress HS is generated by the pressure of the fluid in the hose H. The
axial stress AS is generated by the pressure of the fluid in the hose and also by the
combination of the weight of the fluid in the hose H and by the weight of the hose H
itself. The flexing stress FS is caused by the requirement to bend the hose H in order to
position it properly, and by movement of the hose H during use. The torsional stress TS
is caused by twisting of the hose. Prior art hose is generally capable of withstanding the

hoop stresses HS, the flexing stresses FS and the torsional stresses TS, but is less



present invention; Figure 6 is a cross-sectional view
showi ng the a sealing layer of a hose according to

w0 b@siomment i on; Figure 7 is a cross-sectional RCEG@B2003/004932
showi ng an insul ation |ayer of the hose of Figure 2;
in greater detail; Figure 8 is a schematic cross
sectional view of an end fixzsting for a hose,
according to the invention; Figure 9 is a cross

capablé of '\Aﬁ?ﬂhﬁiaﬁd|ﬁg}[ﬂtﬁ€ afiaf Sfrééséé"hsd Foetitis @éa@relvmélﬁp@or art hoses
rei nf orC|n? ayer for use in the hose according

were shbjectetein lange amal sirgzras AS theyagenesally é’@é‘tt%hﬁlsqﬂp&ﬁed to
.. of S Q nt of a elongate reinforcing
mmmps(%,@]ﬁ %8‘ %Eeesggﬁ%ﬁ hose according to the invention.
FTHE rfroBleph @fswitHitarding 1h€ saxidl WBssbsaAﬁdm beés solved by the

normal | y subjected to during use hoop, stres
prese@ém\@ﬁ\apedlrb%gm@ Zarha%e IsAeeRIdARcy M\@th tecioeriion s Generally

desngﬁ%e?l 1¢ ﬁ?ggd;étrlt@rbér&g tﬁ? Slg‘?&fht@ﬁﬁglrn %&;ﬁ@ﬁ%ﬁﬁcj’é}/e@hﬁ Figure

2, and iiethet othes Figures) lmstmt&)eaiéhovm ong the |l ength of the
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mé\nenemlatlom |ayies 26 ds dispoged Brayngdbe owkey Wige 24 obg insulation layer

ey $518 S2aTenus A EHIA L G he L BAMRS oL mey bo -

matehQPd’es%trlbéé%‘b\h'ﬁa rdIBgort teRighee Bt resses FS and the
torsional stresses TS, but is | ess WO 2004/ 044472

PThedBE0H) 00#EsIncludds sa sianostereinfareing dayersy disrosed around

t AS, . E
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2, bufP§'aé kMowAath F@ub@ggﬂlﬁ)@@bhgdte embsr 30roseprises aa>el@dgate strip
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rgrqrférczhgala%?s% 4 En@56 RbAMNEE WIVER thBfcd SREEVHREtd Material,

such as UHMWPE or aramid fibres. Figure 3 illustrates the inner reinforcing layer 14,
from which it will be clear that the inner reinforcing layer 14 comprises fibres 14a
arranged in a warp direction W, and fibres 14b arranged in a weft direction F. In Figure
3 only the layer 14 has been shown, in order to improve the clarity. We have
unexpectedly found that the axial strength of the hose 10 can be improved by arranging
the inner reinforcing layer 14 such that the warp direction W is at a low angle, of less
than 15° and typically around 10° to the longitudinal axis of the hose 10. This angle is
indicated by the symbol « in Figure 3. The structure and orientation of the outer

reinforcing layer 16 is substantially identical to the inner reinforcing layer 14; the angle a



designated 10. In order to inprove the clarity the
wi nding of the various layers in Figure 2, and in the
wo@rlven4Hirgur es, has not been shown. The hose 1PCT/GB2003/004932

conprises a tubular body 12 which conprises an inner
reinforcing |ayer 14, an outer reinforcing |ayer 16,
and a sealing | ayer 18 sanekfi-ched between the |ayers
14 and 16. A generally tubular reinforcing braid 20,

for thefiutdr relr@wiciRlagsl #6 mat betrat dwme ag, of diffdremdeed, the angle o for
around the outer surface of the outer reinforcing

the inngy eeinfoscingtayenitul ar body 12 and the tubular braid 20
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spac?g 98 rbg:t\ké‘&l tHES 818 0f ABrd s 3@206% that Wheh&he eLbuAesraid 20 is

conprise woven fabrics of a synthetic
subjaum-cém alxjal tensihning thieMitREso20aadi 204 nsne@ntﬁracg unevigg into the
strates the inner reinforcin er 14
spac%@g S QP NG WaYQrtry ,L,pa{ec{qgg ﬁﬁ@%”}%? ﬁ‘&“'ar braid 20,

which éﬁﬁéesﬁf‘t&‘\%ﬁ%h %%ur{d 'Jhb%béhéﬂboéy ﬂ?ﬁﬁ@ﬂabﬂn@ré&%rr@ the structural
directio bres 14b arran

integuityranst burst pressureFofgtbeé\oss 1OnFigure gBI sém\fs the tu@ﬂabb@d 20inthe
sho order to inprove the clarity. W have

t'ghtgﬂ%{i\%@‘@ y found that the axial strength of the hose
10rHesedling I|aﬁérovseré dhov inadrebRe detdlriniFigere 6.6THY Frcmsm of the
| ayer 14 such that the warp direction Wis at

seaha@ yer 18fimpeaxes thedasistmcaed hogaite the fexdng §ﬁasa_5§ angl the hoop
t | ongi tudi nal axis of the hose 10. This angle is
sres§ ‘cated by the synbol a in Figure 3. The structure

ansk siidveinetigare ®fthe Bealing layer 1&cavhpriseg pluasikty oil@yers 18aofa
substantially i dentical to the inner reinforci

film madetqﬁ@ fiis pelyanendsuo 25 ubighly @W@M@MWBE@E‘%GNG%@C* with a
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ent: 3'rom e an e‘l nner
two pelymb eavieg basrféérehﬂstlfﬂ&ss@aé |Iay§;r$ 4gamnti8! 8bomgore Iseen wrapped

aroulp 4 eutek Ditae T JudT ‘lpiins Byt Ad thrinavide a fluid tight seal

betwkEh The ifidtalPYhfer HinfGcMg4syae M bh! 1. !t ASRfentioned above, the

layers 18a and 18b do not necessarily have to be arranged in an alternative fashion.
For ekample, all the layers 18a could be arranged together, and all the layers 18p could
be arranged together. Furthermore, the layers do not have to be made of different
materials.

The insulation layer 26 is shown in greater detail in Figure 7. shows the insulation

layer 26 in greater detail. The insulation layer is primarily concerned with improving the



seal between the inner and outer reinforcing |ayers 14
and 16. The hose 10 may al so include a further

WO 2tonforti ng braid (not shown) di sposed betweRCT/GB2003/004932
braid 20 and the outer wires 24. The further
reinforcing sheath may be identical to the braid 20.
The tubular braid 20 is fos2®d of two sets of fibres
20a and 20b which are braided to forma tubul ar
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| ayers 14 and 16. ment i oned above, the |ayers 18a
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P4 RV, 0B PSR ks my oo
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buoyaneyof {eiass 7y A Bl fusther pohaIrehanp K TNpR3ReWH Ot Containing
gas bg%'ﬂ%ér @%ﬁ g%gpﬂo(}l?]%ﬁi #\@F?ﬁe é9§‘ c\‘iﬂfa‘fr“ab Do ﬂr@ﬁ\gngflay?er The further

as been spraye
polyupétheineliagerajould additionslty, bhmstedﬁ,;lmrprowded within the layer 26d. It is

also possible for the layer 26a itself to contain the gas bubbles.

The hose 10 can be manufactured by the following technique. As a first step the
inner wire 22 is wound around a support mandrel (not shown), in order to provide a
helical arrangement having a desired pitch. The diameter of the support mandrel
corresponds to the desired internal diameter of the hose 10. The inner reinforcing layer
14 is then wrapped around the inner wire 22 and the support mandrel, such that warp
direction W is set at the desired angle o.

A plurality of layers of the plastics films 18a, 18b making up the sealing layer 18



body 12 and the outer wre 24. After hardening, the

pol yur et hane | ayer 26a fornms a solid matrix within
wabiogl444ne outer wire 24 is enbedded. This hel pST/G82003/004932

keep the outer wre 24 fixed in position. In a
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The ends of the hose 10 may be sealed by crimping a sleeve onto an insert
inside the hose 10. This termination is generally applied after the hose 10 as been
removed from the mandrel.

The ends of the hose 10 may be sealed using the end fitting 200 shown in Figure
8. In Figure 8, the hose 10 has not been shown, in order to improve the clarity. The end

fitting 200 comprises a tubular inner member 202 having a hose end 202a and a tail



10, so that a plurality of separate |engths of the
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WO povai444ayer 14, The filns 18a and 18b are pr ePET/aBRop3/004932
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thi ckness of the sealing layer 18. Typically there
m ght be five separate | ay8d~s of the filnms 18a and
18b through the thickness of the sealing |ayer. The
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be preQiedessi on | ayer 26d is applied over the Iayer 26¢C.
The ends of the hose 10 nmay be sealed by crinp g a .
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which are located under the sealing ring 204. The projections 202¢ serve the improve
the sealing of the tubular member 12 between the inner member 202 and the sealing
ring 204, and help to prevent the tubular member from inadvertently being pulled out of
position.

The hose 10 is secured to the end fitting 200 as follows. The inner member 202
is threaded into the end of the hose 10, so that the hose 10 lies close to the plate 212.

The inner wire 22 is received in the grooves 202d and the outer wire 24 is received in



PTFE sealing ring 204 and a stainless steel split ring
206 around the PTFE sealing ring 204. The end fitting
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sealin ring 204, and help
p'rrbeemd fatheg Q@Qus mem@w@ﬁ te ﬁdﬁw tﬁam%@ﬁ%%bwqa@u Rjffogen. This -

I | ed f i L
caus%t@e% Iﬁé é% (?(S)Ql(’@'c%)'r\ﬂ?ct r-gﬁbeu?}égﬁﬁﬁgtﬁa?r\e ng%kbhgrgr}d QOé Rfnereby
the cénhbfés%% foRéedap plizcediiltiesf sedliaghinee20Oby te smatrlnglﬁ)ﬁheseduced
lies close to the plate 212. The |nner

While Becipibeng 206 ABAdhosealnmmngPdhare Ak tRbe i orciegiparature, the
split Ju% 5b?§ eigl agﬁm%l?t@ﬂéé.o‘f‘ﬁé ?@mggét%%Weﬁ%I%%d to3se to ambient

conditions, whereby the compressive force on the sealing ring increases by virtue of the
greater expansion of sealing ring 204 relative to the split ring 206.

This completes the end fitting for the hose 10. The hose engaging member 208
provides some sealing of the end of the hose 208, and helps to take axial forces in the
hose 10 around the sealing ring 204. The sealing ring 204 provides the remainder of the
sealing of the hose 10.

Figures 5A to 5D show three applications for the hose 10. In each of Figures 5A
to 5C a floating production, storage and offloading vessel (FPSO) 102 is linked to a
LNG carrier 104 by means of a hose 10 according to the invention. The hose 10 carries



the grooves 208a. The inner and outer wires 22 and 24
are cut back so that they do not extend along the
wo pve4aenber 202 beyond the grooves 202d and POB&B200R©04932
insulation 26 is also cut back to this point. The
inner reinforcing layer 14 is also cut back at this
poi nt, or at sone point bef3zg-e the inner reinforcing
| ayer 14 reaches the sealing ring 204. This neans

LNG frBr’ﬁa &iwagéﬂéﬁmthéwsdao@w%@tb _Ig@mm@ﬂﬁé"ENGUdeﬁﬂeMM in

surface o he i nner he rest of the

Figure Jfiful the hasey 18 dieshahaueethe sea pvebidld. 1 FigurentB athenose 10 is

subrrEec B g BBBR 0 180 R SE 04 ARG TRRBE b bace o
the séehfhﬁ‘ ebbl Bhee b Msdiﬂblﬁé’rriets the LNKBth@h@t\unyqntermbdndn@sapport In
it into firmengagenent with the hose 10

Fig 5Iadh§ 2@ cafriertis Bpked tOgihi aaS%ﬁwﬁagehfﬁ%% 198 M2 e mse 10.
X ﬁ@& ?%;%{a 10 r{waﬁ bg?%?d*gr mélgf{)ﬁké}‘a&@ﬂaﬂ é’QP&[ﬁ’mﬁL ag?l’cahons

orces fra rom

showArgaungs BAMe5C208e ligse hag e ated 21 4rydgenidiend atbn-cryogenic
216, to the plate 212, and to the tail end 202b of the
CONd"“ﬁﬁ%r nmenber 202. The tubul ar nenber 20 is pul | ed

%@Y@g éé Hg\rl]vgﬂﬂﬁé tG #B;Ilﬁ‘g ® Which %ﬁoﬂ%?‘aecro%g%%%wﬁal view of one

I'S sec to projections
embaelirhentiofrithefelamgdtd eeinfypeing Ia.yﬂrf?@c &‘heﬂaydwéommnpmuya@tmginuous

profig e Whish SoRERBawenlar el By St Slg DhigVariahphn nbses 34. The
; {
profllg(r)% ?1'831.@3“ teﬁ% Yor Mﬂg?ager ehdesIh6 eaed 38 he l&iﬁliddlﬁdll?gextendmg

0 I ncrease the force
interlagiphg ddrroatiarh &0t abd| 42 lebam§zg|m \Mth Blwsespeahvmgadguen@G 38. Each
Th d fit
formatA0 At A2 15,ProviLs a2 Fespentve FetginTit, fieodbgridd and 46.

S qHl fBHnéilcSWs @@én& QZ(éf?éfah%ﬁbeﬂ ) é{)ﬂ)déﬂeydlfé&l@né fbiﬁthbh Q\éhen the

split ring 206, whereby the conpressive force appli
|ayerc36 i$ hehmlalwo@dramgndﬂm et oﬁbeshﬂseﬂ 05 thﬁgfozmetlo&s 40 and 42 can

interqriagep gy shaviin P Tt (ORI sRBpbied B B8 provent the

formétﬂirisua éﬁ@@%rh%e%ﬁhﬁbﬁis@hb@?éd The tenperature |s
then allowed to rise to anbi en condi ti ons, whe

t Mewitidrepapprsciated dhatdhe invemsioatascrbed iahgve maseag é@,octjﬁred For

o 8 b S BEE 2 E IR0 M B OF224 e,
hosef1'0tr’hiaiﬁ tholle édftﬁtlémﬂ ¢elﬂifbrcﬁﬁg faeps ¢4 4B0suHling AR 6 aﬁﬂ,@)rtubular

rovi des sone sealing of the end of the hose 208, and
shea I& @ae s eorgxafapr ew& all ofntheriealingdayers 18adtiAY benz polymer

coat G T DR i SPGB BEEch M uen

the Sé@llrEPa?@l@W 8ovneg b@raqb(blmbr costetl onetabie fimoe niéialllwd palger film.
of Figures 5A to 5C a floatjng production, stora

ameferanceaigi 1y veade fo Fgese) 16 whichs shq:wﬁédcqo(§3§ecgg@l view of
anotf?&r drh dlﬁ%ﬂ rﬁ%g@%gg{e %.%F&n@\%y%gggl g@m& b&kh designated

nven carries
130. Ffﬁ@/l@é@m @0rdides a continuous profile 132. The profile 32 has opposing

longitudinal edges 136 and 138. A longitudinally extending interengaging formation 140
and 142 is integral with a respective edge 136, 138. Each formation 140 and 142
comprises a contoured profile having projections 140a and 142a and recesses 140p
and 142b, such that the projections 140a can be received in, and interengage with, the

recesses 142b, and the projections 142a can be received in, and interengage with, the



-33 LNG from a storage tank of the FPSO 102 to a
storage tank of the LNG carrier 104. In Figure 5A
wo besloosge2 10 | i es above the sea | evel 106. |n FCTGB2003/004932
5B, the hose 10 is subnerged bel ow the sea | evel 106.
In Figure 5C, the hose 10 fl oats nearthe surface of
the sea. In each case the h@34e 10 carries the LNG
wi t hout any internediate support. In Fig 5D the LNG

recessys 140b.I Thd corfRirdtiorais suith-thatwien tivs pasiettrsis aid/rebe8ses are
via the hose 10.” The hose 10 may be used for many

interergrged theredaniosspacghatwesp dhe f qf@“aé}@ﬁﬁl 148 arghd42shown
| rile fifRRione 148 anky 142 e MR R0 R iR SO0 E BRI so that,

non-cryogenic co I ons erence

wheni thdzlager 639 |§\heﬂdfall$'hm@nc&ammﬁi8theaetst ohible Nogavi Ofth@r‘fermatlons
di ment of the elongﬂte relnforC|ng | ayer 30.

e

140 q‘%gﬁ‘*? 88N iSRkeNCSes- the fmatiopsd Oan@'ﬂ.‘h?éﬂgzbme@wed fogether by
di nal |y extendi ng buoyanc

ony GRHISR coprgRapyc el 1 oxtench g buoyency

rofile 32 has opposing |ongitudina
edes pREiland2 s a&cd)rmumted dihapklwhieh nealdisniteasier for the member
nterlockln for t|on 40 and 42 is integral with a
130 foacr0mmeda B%"‘%E gfef§eSeach formation 40 and 42 is
prIPW IP|€(Si WF&@%%EQ@[‘E& |H9eﬁtﬁ5r@dé§d?ﬂ>gm rf]ié}/ Ha%ma8ified. For
orna ons and are arranged i n oppos
example,ethe fobsljarsheatal) oohlchbe hecatédpaitsidsd thes ohmrlvmaé 24. Also, the

nose e TR b S ol . s B R s SR or bt
sheaﬂﬁ% 22 SO% JFRIBRY 8f, 4 c9BH a‘ﬂQ)fPﬂ%V@éth&;dhﬁ}/erfso’fSBiHa‘%@e 4%olymer

fron1becon1ng dlsengag
coategppedalliafiba, armaetatlisedipelyene: fom. Sﬁndﬂﬂwene@mmmercﬁyomyen all of,

the fFRfG 6, T8 meVERER bllymie” fprtetnSlart i qhyactefjgin bol erfim.

MY willNse BepreRilsted ltl@ét&heﬁlWéﬁtl@thés@rlbéd %bévé‘ﬂnéﬁbe modified.
sealing |layers 16 and/or tubular sheaths 20. 'One or

nore of, or even all of, the sealing layers 18a may be
a polyner coat ed netallic film or netallised polyner
film Simlarly, one or nore of, or even all of, the
sealing |layers 18b may be a pol yner coated netallic
filmor netallised polynmer film Reference is now nade
to Figure 10 which shows a cross-sectional view of
anot her enbodi nent of the elongate reinforcing | ayer
30, which has been designated 130. The | ayer 130
conprises a continuous profile 132. The profile 32 has
opposi ng |ongitudinal edges 136 and 138. A

| ongi tudi nal ly extending interengagi ng fornmation 140
and 142 is integral with a respective edge 136, 138.
Each formati on 140 and 142 conprises a contoured
profile having projections 140a and 142a and recesses
140b and 142b, such that the projections 140a can be
received in, and interengage with, the recesses 142b,
and the projections 142a can be received in, and

i nterengage with, the



WO 2004/ 044472 PCT/ GB2003/ 004932 -34 recesses 140b.

The configuration is such that when the projections
w@pa4neresses are interengaged, there i s no SPE6B2003/004932
bet ween the formati ons 140 and 142. The formations 140

and 142 are arranged to face in opposite directions,

so that, when the layer 1385is helically wound around

the rest of the hose 10, the formations 140 and 142
CLAIMS: i nt erengage. The formati ons 140 and 142 nmay be

secured together by any conyenient bonding neans. The

profile 132 has a corrugated shape which makes it

e .
1. 2 b8k SofelBRaIBG e bodPot R A BfraBE8d blheen inner and
outedgrppingetieatbers, whgrdire the diobeefdrthepcongriaeplan eldmgate member

t ubul ar sheath 20 coul d be . | ocated out i de the quter
having eRpasing R“QBUd'PﬁEG‘fQ?@s@%O%%e mf'éT“a%!" 9&'&@’[‘?‘! ywound around
the BURL Ml B 0P R B RER AR s ot e lpyer e in an

adjaasnt cnrheves@jpm@ bmprgemedl wherdire eacholopgiudinabetigel includes a

netallic, fi or rretalll d polyner,. film mlar]y, .
formgiart Gebaple, of IntStraofig Wi 3 fodobEralingL Iqmagon.gi tad ‘opposing
longikRfnatdgee a pol ymer coated netallic filmor

netallised polyner film It will be appreciated that

the invention described above nay be nodified. WO

22‘%‘6{’%@%&%‘%& Fr)th:TJé?fgzoo { Af%l?l%h? gﬁgm@%@g}’\ﬁpr@phons are arranged

so that, rvﬁﬁ@?ﬁuté)‘éhgﬁgmg fHeS pravide Qééﬁfn&fds%t@ﬂarﬂ@ﬂ@@éls
wherein the ose furt her conprises an el ongate menber

havi ng opposi ng | ongi tudi nal edges, the el ongate

3. CRRSen PRl 6B dnahathRBe nbBdagd Rirdlp exend

subsﬁirﬂlalllgﬂ cantinaslish aldhgdhe e¥Sidatingigliges! r angenent ,
wherein each |ongitudinal edge includes a formation

capabl e of interengaging with a cooperating formation

4. ™ 'ﬁggl &5 ? § 5‘,’ %Bgcgjdmfdﬁglrﬁqg% or%3 \%&%ﬁ?each interengaging

accor rein thé~interengagin

forméﬁmmmbmiseerae irtereny@gthg arrahyed .alogithe re‘dgeewgr@ﬂl i8Gshaped to
provi de a conti nuous waterproof seal. 3. A hose
mtergr&qg@g Mt ttbeaoa‘ueﬁpqnqingéorm@mrb@rh the,epposiag @ﬁ’@ﬁgl ng
formati ons extend substantially continuously al ong
t he respective edges. 4. A hose according to according
5. t A dlosenadcordingr ta3clahe4 ewheesin thenprefilsgags sgch that when the

f t t | Q
clon g TP AR 5% 08 PS8 BORRLIS H, DL aE80S of DS of the
edges can be pushed into interengaging engagement with the formation of the opposing
edge.

6. A hose according to any preceding claim, wherein each interengaging formation
comprises an interlocking formation, capable of locking the formations together once

they have been brought together.

7. A hose according to claim 6, wherein each interlocking formation is configured to
provide a push-fit or a snap fit with the corresponding interlocking formation of the

opposing longitudinal edge.



i nterengaging with the corresponding formation on the
opposi ng edge. 5. A hose according to claim4, wherein
wo b@4psafi | es are such that when the el ongat ePCEGB2003/004932
i's being wound around the tubul ar body, the formation
of one of the edges can be pushed into interengagi ng
engagenent with the formtidgn of the opposing edge.
6. A hose according to any preceding claim wherein
each interengaging formati on conprises an
interlocking formati on, capabl e of |ocking the .
8.  fArhase accordipgetohalainy fcer 7 whgrainajle tﬂ‘ééﬂoaﬂwéﬁﬁmaﬂons are C-

onape L 3HBE i DSB8 g oS ghinca

an oppssite! diredond veierBbY | thewCtdhapeel Mm&@pemmmterlock when the
interlocking formation of the opposing |ongitudi nal
elongategmemiteriovouod Aounethe B HAsy4932 -36 8. A hose
according to claim6 or 7, wherein the interl ocking
formations are C shaped, with the interl ocking
9. f Arhﬁyel aatording e clzpd ither &dgbenaam theointerioeking formehome of each
an oppasite direction, wher r éEe C- shaped

longitu@inahtedgits 1alHdERt 3 [RfalirighdAe BPites: dO nEppRgrafes with a
correéé}%ﬂb%%‘rr‘éﬁ;élﬁmbh%é\m@ég 3h Mnte?loc‘?i gﬁf{?m?aq?éﬁr gf eet Q?posmg

erein the inter tng formation o
|ong|teambl etgegivherdbyahe éntgrocking doresatipnsearei netaigedrimbe interlocking
apted to cooperate with a corresponding retaining

re|at‘QH§IPBéPy6‘f‘\ef€H§'rﬁ"iﬁ BeNR&Fng formation of the opposing

| ongi tudi nal edge, whereby the interlocking formations
are retained in an interlocking relationship by the
10. r At hose mg:cnmmgrte clin 9 winareina the retainng gnemiei a@mprises an

a6 Tk g TS P B b S rgooin

formdtie®. i nterl OCkI ng formation. 11. A hose according to
any one of claims 1 to 5, wherein each interengaging
formati on conprises a plurali ty of projections and

1. 1 & haee ciecnBiing 8. bBBre Pilimt of SN Stei g interengaging
formdt%‘he%éﬁﬁnﬁég a lelsmaﬁ@/t bP PojEEHHRS tandeltecesbes hthe projections and

formati ons on the opposing |ongitudinal edge. 12. A
receslseseofaonerimrmgtlo@ keipg pdanded g @rt%[pﬁgagghémgp dhe recesses and

el. ongat e C I r,
profefigRe-Baffin ahiRrToliEia™ on 1 Shpdlfio o Rty R BARE"

the rest of the elongate rrenber 13. A hose according

to any one of clains 1 to 11, wherein the e} ong tbe )
12. méviese according to any preceding claim, wherein elongate mémber includes at
least one closed chamber, the or each chamber has a density lower than that of the rest

of the elongate member.

13. A hose according to any one of claims 1 to 11, wherein the elongate member

includes at least one closed chamber, the or each chamber containing a gas.

14. A hose according to any one of claims 1 to 11, wherein the elongate member

includes at least one closed chamber, the or each chamber a foam or aerated polymer.

15. A hose according to claim 12, 13 or 14, wherein there are two adjacent chambers



i ncludes at | east one closed chanber, the or each

chanber containing a gas. 14. A hose according to any
won®40i44ct ains 1 to 11, wherein the el ongat e nMeEEB2003/004932

i ncludes at | east one closed chanber, the or each

chanber a foam or aerated polyner. 15. A hose

according to claim12, 13 14 wherein there are two

adj acent chanbers WD 2004/ 0 4472 PCT/ GB2003/ 004932

ot BT RS bAoA, e RESGHUR R b momber.

according to claim12, 13 or 14, wherein there are a

plurality of closed chanbers disposed in the el on?at e
16. mArnse accasdiog ta aleirmé?, 43 or d 4 vihereindpeigyarg a pdurality of closed

onambl bt B AR TS B3R SReAeP 5 Bl asponoe the

structdfe€at er than the di stance between the |ongitudinal
déa 18. A hose according to any preceding claim
wherein the inner and/or the outer gripping nenber

/. are provi: i | —cir
17, PR AeRIHE to S brABedHg i, el Bl diohdite member has a
th:ckn@s@lgriéarehm@ fhet@l@ta@icefmmenﬁhb%nglwdmmmggal ed in a
direction extending between the |ongitudinal edges.

20. A hose conpri sing a tubul ar body of flexible

18, PRYEIRb QBRI A} HYERnG Bffin? WherBi' R IAREPBRERY the outer

gl’lpplﬁ% pRGrAber Ipareirovidadiwith anpval oga Isenmoirudlan arossdgection.
e el ongate nenber being helically wound around the

tubul ar body such that the opposing |ongitudinal edges

19. A Ade Ly ?rrdu‘%er d ﬁrgg@é{r@ﬁ@lﬁ?mOWh%&h'tﬁépélﬁﬂ te member is

arrangenen gate ne as at

corrugated i aajirettipn @xieriing bstweemthellbngitudinabedgespr i SI ng a
tubul ar body of flexible material arranged between
|nner and outer gripping nenbers, wherein the inner

20. pr ¥ PQP ggi‘ﬁcﬁ‘rf& %g.gtll“% Bﬁg‘?ﬁﬂ%klﬁ é\ﬁﬁﬁn@[ é’h‘éﬁ’?‘éﬁ Hé%g? inner and
outer geippirigs megnbérs) wheaeipi thg bose fertkerocordpases bl dongate member

drel forr il. (b ' t
raving oS Pt RobRSShe Pt P et BB el Rbupg arouna
the tu%ijﬁ'rbécl‘ﬂ/ B?egf'tﬁﬁt thd lébbbgfngbl@ﬂﬁltu@ihﬁﬁédgés tdi'&héhﬁgér are in an
erira vvrapplngavvlre around the tubul ar
ad]acemt draveriapping arrapgementayh aﬁeapman@loaga@ BegHes h@rﬁié@ast one

around the coil, the elongate SUBSTI TUTE SHEET
E@aﬁ%‘?er\&%g%éw 044472 PCT/ GB2003/ 004932

21. A hose comprising a tubular body of flexible material arranged between inner and
outer gripping members, wherein the inner and/or outer gripping member is/are
provided with a profiled cross-section.

22. A method of making a hose comprising:
(@)  wrapping a wire around a tubular mandrel to form an inner coil;
(b)  wrapping a sheet material around the tubular mandrel and the inner coil
order to provide a tubular body formed of the sheet material;
(c)  wrapping a wire around the tubular body to form an outer coil;
(d)  wrapping an elongate member around the outer coil, the elongate

SUBSTITUTE SHEET (RULE 26)



- 38 nmenber havi ng opposi ng | ongi tudi nal edges, each
| ongi tudi nal edge including a formation capabl e of

W0 nioeengrngi ng with a cooperating formation oPCT/G82003/004932
opposi ng | ongi tudi nal edge, wherein the elongate
menber is helically wound around the outer coil such
that the opposing |ongitudggal edges of the elongate
menber are in an adjacent or overlapping arrangenent,

and bripngipgyt irf@bpgbism s|oPBitadinal eages! each longitudinal edge
over | apping edges 1n engagefrent wi t h one anot her;

(e) sedncludiogt he fermationf capableooé iptasangagingnwihep cooperating

d); f ' the h f .
hose sdolvalien an yhaShetitie, WETHdiRICBAR - whefdlp. fhe, elongate
to and r@?m%%ﬁ%héﬁba‘l PvolrRrATRARhE DUIsEaWiINGich ét tHe opposing

I
met hod I'ng a hose substantially as herein ]
descri bengiwiditalr etige®rafethe elengatasmenaer BFe tiRean adjacent or

accon‘p%n irlggp%bavgrpa%sg'en?% ,Sglng L&%gﬁ'ﬂzﬁe ?ﬁ%o%@on adjacent or
overlapping edges into engagement with one another;
(e)  securing the ends of the hose produced in step (d);
() removing the hose from the mandrel.

23. A hose substantially as herein described with reference to and as shown in the

accompanying drawings.

24. A method of making a hose substantially as herein described with reference to

and as shown in the accompanying drawings.

SUBSTITUTE SHEET (RULE 26)



