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WD 2004/ 079248 PCT/ GB2004/ 000924 HOSE END FI TTI NG
This invention relates to hose, and nore particularly

WO edoae4g 0 hose whi ch can be used in cryogenPCT/GB2004/000924
conditions. More specifically the invention relates to
hose end fittings. 5 Typical applications for hose
i nvol ve the punping of fluids froma fluid reservoir
under pressure. Exanples include supplying of domestic
heating oil or LPG to HWOSE ERD FITTIN®Sporti ng produced
oilfield I'iquids and/or gases froma fixed or floating
production platformto the cargo hold of a ship, or
froma ship cargo hold to a | and-based storage unit;
dEnisveygniiprofelatgs io heseaan@ gnergrrprtiedpdyiralpigs i@unesywhich can be

use BRSSP IR Bt S BRAd B onc e

Wﬂ;ib@ﬁ@f!@btibh@ fdir eospimtohad tid puthing of iuks from a fluid reservoir
liquefied gases, at |ow tenperature. Such hose is

under qsgaswey BxaEmples inglude pepPlVINGekdragstiaseatisa el ofd-PG to a boiler;
| i fi : ' | ede :
s oA YRR DO et SUnUPRENBR5 productin
platforih &xihe carganpldbfeshipeogirbmraushiiploargs holkeldeta ladd-based storage unit;
artially constructed of 'fll exi bl e [

. P terials, i1.e. i
delive e of figeldo FRpeI GaTs. cspreiallf ding EtDpligg dh Tirgaida 1; and conveying
corrosARNAL! YuGPIRSLRARR dathul ar body of flexible

material arranged between an inner and outer
Heils wall kpowautndisechasenion ghedtraespotttofifluidso suehtasdigalefied gases, at

ow tepPeraliS, SRR i LaPEpBiba) iR Rl Bfes such as
liquefiéd ﬂmmﬁegag@m@r) anah@ubgbulmbﬂgﬁégabxppcﬁ! l'y conprises
W

Inner and outer |ayers 20 with an internedi ate seal i n%
llayrder fardhphnse tarke suffisientlyftexdblgr any givermlength must be at least

._Struc ' . t:h t fiLuid
pamal&h%quﬁttw&%tﬂ%)f'b%ﬁrg?gyr@?’ﬁ23 1 ﬁ%‘g—?{g?ﬁ o%rtlgeI%' | ayers of
fﬂli%st?ukﬁufaof Myhh mmel m?]mlllf/@bmprisleawmh hulfarrbmv. Togfflea(ible material
pol yester such as pol yethyl ene terephthal ate. e _
arrangPiRatweaN APdnBREAId UEE PETcHNove ik el iy Wies Jf 8 repventional for
the twd Wirels! 't Wb Qi aPFRESAIAS ipeh! B tB¥e tAE Nihdinb¥ RESAdA by half a
a polynmeric film 25 The retaining wres are typically
pitch wagithl frem anedamothen diherfubutaniedyriypically cemprises ioumes add outer layers

i o855 b AP K B  BB B Bructro i

the strBREMh tdBAMPSRETUR tHREINO BiventibBalBth@Giindroarice dlifat 18yers of the
excessive hoop deformation of the hose under high

tubulaiprhestyuicemprise ifabria layrrsofararediiafed palyeglesosyeh as @olyethylene
esl st ushi t f ' .

erepnlfpiARl SHBROA A AR ph0ao b M SaFREER e i from
penetrQﬂﬂ?ﬂ@%se,Tém Rolypicatis ar pdipeherio flirhi s speci fi cation

i nclTudes an intermnedi ate | ayer of . o

The retaining wires are typically applied 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.



bi axially oriented pol ypropylene, which is said to

inprove the ability of the hose to resist the fatigue
w@auwgom28 repeated flexing. WO 2004/ 079248  PCT/GB2004/000924

PCT/ GB2004/ 000924 -2 Anot her hose is described in

GB- 2223817A. The hose described in this publication

is a conposite hose conprising an inner helica

netallic core, a pIurallty of layers of plastics

&ﬁétﬁri | sfe'of?sr, queas%g‘ge :Or{“ti 32 89'7'At hehé& Fisse Qiesbﬁ@é&i in this

| east one | ayer of
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onto thﬁ@l&étn@:@%@l@h@l tehel o setatdmticabedtaliic woErobhrhosads said to be

ve made sone inp rov&mant tqp Lspe end fitting of the
suitablenfesdransperingflammalpe duels MG Ui on. These
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f eat f the end fit b /
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rovi de nendflttlng]_for termnatlng an end
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the endffﬂﬁﬁg desoireédsiniy QO /8607 ar hﬂd}ﬂabﬁﬁ‘l & HBEE WitRaL, %gmg'natlon

of the fonuras pbH et oo e AP PO8EPR0T, ee: an

THE ﬁFst"fEQ‘@ﬁ‘é ralg e ﬁﬁtfk%osbaeemg@mg ambraber éluts, according to one
partially wthin the hos

nenb
aspect aﬂﬂm iagention ghereds REM ap ﬁ@g fﬁ grgﬂ\n%'pﬁa Anen cﬁof a hose
comprlglgg éﬂgf)glﬁéﬁg%? fbkiBR! thafiidl fSndaBEWERRIARer art6Ut@r gripping

or retarning one or nore |ayers of the
membé‘rQS&aarbBtérrseUan thatgheendsiting opmipssag: aminper ggember adapted to

be disppssaitlang! PREIMITEN 1R Ao T BRE opC e irgfl ey adapted to
press a{&%@%} sl WReT nidiaberioetaiA the RESS bétiedinitself andehé mmarmrﬂember

etal ning nmeans. Preferably, the _inner ar;[ng 5%
and a sleﬁtaaatelnwmmfmme’@lmng oNeRy f@%&ﬂ@!ﬁrsl%ﬂée hosefae Pgnlng means

comprlﬁllng\,:f\ﬂ,rvgl)glr‘ufzra R ﬂ@%gﬁhé@%)gl' ré'dggté”&e{@ﬁ?se j agﬁms?fa‘ﬁr ﬂhb)‘ retaining

memb%]*ib%télﬁttﬁé R Re cHEaRET oflthe m;psél tasrlweed tbemméelt and Inmetl’lfetalnmg
i nner retaining menber. Mre preferably, the

membdérsraftthametaitibg maeaRsrbers are split rings, to
IDre elrétglf},t %gsiﬁﬁgpla\hd outer retaining members are ring-shaped. More

preferably the inner and outer retaining members are preferably provided in the form of

a ring, preferably with the outer retaining member being disposed concentric with the
inner retaining- member. More preferably, the first and second members are split rings,
to facilitate assembly.

In a preferred embodiment, the outer retaining member which comes into contact
with the or each layer of the hose is provided with gripping formations to facilitaie
gripping of the or each layer of the hose. The surface of the inner retaining member

may be provided with corresponding formations.
In a preferred embodiment, the adjacent surfaces of the inner and outer retaining



In a preferred enbodi nent, the outer retaining

menber whi ch conmes into contact wth the or each | ayer
wo@Roothe2iose is provided with gripping fornatiPCEGBR004/000924

facilitate gripping of the or each | ayer of the hose.

The surface of the inner retaining nenber my be

provided with correspondi ng-formations. In a preferred

enbodi ment, the adjacent surfaces of the inner and
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gripping formation to
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ring, nore preferabl split
membdihis reserablyhtathe dorie i e rlﬁgef@rgbpr)e %ragq% split rr];g The hose
f t t
engagmgyﬁ&gr%hgm%e?e@rb‘ffg 7@?}%5& Iﬁ Qﬁ&?’@ﬁ}hg h;cfég seercgugglytﬁlﬁween itself

and th€Hrfini@Rnber bhthe eneffittiref. ai ni ng menber of the
retaining means is .ipte

Irea prsterad emaoSmRR: edinetie her T aNing means is
mtegraf WﬂB l?:’fg ﬁas% eﬁwgbagmgoﬁ@angf Indhis érﬁbo&hﬁ@tﬁ-tﬁé Gosersgaging means

Iraneter, when rin shaped), and the
comanQé %gflfdt parhef a ﬁtsimroa@-sﬁeml thi ES%ébead@éﬁ%tﬁB when ring-

shaped); gﬁ@{hﬁ %tg?g%% ﬁﬁeﬁ gét%ﬁﬁ’ﬁi ﬁ}etrﬁl?‘%gé léﬂlé:ég‘:? 38 éﬁd Part of a second

cross—éb%‘tlaﬂal thﬁ:‘kﬁe&@ Grle tdigmbtdrsvhémiind-shaped)l tiee sedand thlckness being
talning %/'@aveathlrd cro S- Sec
t

less thtahl tl:ienfmsi; tl(npkees% Thetdter fgiaping LN gbé‘a:)xy tl{ﬂ?{a 3 ﬁlgwd cross-
sectlorggﬁgglg anj{ g{aﬁjn&re?s\ﬁher?ﬁﬁ% fsﬂaﬁéd '%in?i"tﬂ%ss%%%nﬂﬂdhdbcﬁlrd cross-

he sum e Second and th
sectuor?eﬂ ﬂ'ﬁékneﬁs%@%lrﬁé@betdmuak Rrefezabliy sthegsn aﬁth@a;ec;mdmotf@rré Cross-

he first cross- se tional thic
sectiona taPkneRpeRRBEIDSITHAN 43 I 5 e h ol %%Cgﬁnﬁ {tiimess.
S@H%S he fn'hEr hﬁtamugé Bh&bar stsh?tbgFél QithoHe HIgashdgibing member, it
so that the inner retaini nﬁ
is preferable that the hose engaging member is L-shaped, so that the inner retaining
member extends from the body of the hose engaging member, and the outer retaining
member can be receiving in the recess of the L-shape.

When the inner retaining member is integral with the hose engaging member, the
inner surface of the inner retaining member may also function to clamp the hose fixedly
hetween the hose between itself and the inner member, i.e., it may contribute to the
hose engaging function.

The second feature relates to the provision of a bend stiffener. The inner

member used in the invention can in some circumstances cause a discontinuity in the



menber extends fromthe body of the hose engagi ng
menber, and the outer retaining nenber can be

wOo emeiovi2mg) i n the recess of the L-shape. When PE¢EGBRVI000924
retaining nmenber is integral with the hose engagi ng
menber, the inner surface of the inner retaining
menber may al so function tg clanp the hose fixedly
bet ween the hose between itself and the inner nenber,

- | ~ [ t hose j
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curvatufd, i@, beaeberdifd,enerebyTtieturbimertheieseararasssifarmechiy the helical
i nvention can 1n SOME Circunstances cause a
wires ijﬂ'@mﬁa nuity i n the WD 2004/ 079248 PCT/ GB2004/ 000924
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transfeﬁﬁ@Q’ﬁémbeﬁ:pess for receivi ng part of the end nmenber,

B ternas s Peadiyere i Bt SiAbann g REAGSTRIRS fBer.
A?&ﬁ?l PHSRES é‘&é@'ﬁ?%ﬁe ivegtieon apleyend hﬂm@efndher includes an

er 1s integral with the load transmttin

eIongat@EtUbalar beAdaifiginey adeptatbioniéraraupd dhe bpsers ’thé‘?Rqséﬁ‘? side of
end fit

]
the hoqgeﬁaggglpgfrgﬁg}rb%&ﬁmm &?d rﬁﬁélﬁggf Mk bE Qnﬂﬁge?egﬁ@ﬂq@ferably a

ponmeﬂB%%té IShfifSt qfreférhbly‘lpelwm‘tbagenﬁ’mbnm;/ the bdaed atiffener is
The bend stiffener is pr

taperedmtt@hl thiat th@éhlcbm%?seﬁﬁﬁ'l%asﬁﬁl'ﬁhﬂ glr S X‘Wraé(f < tlh§ ?rp]cé of the
hose; agirtse'éa;fo?%é ’fg?i C@Bgrﬁéj \ﬁﬁlﬁ?ge@ e deh bﬁhﬁﬁﬂ‘ﬁséppllcatlon

in a romthe end
Preferalbwsme tigef the greee smfffeme(ltaamlee paﬁ;funbleesi;itorm‘tls@and @f the hose) is

provideheit Grehasiet sl WAEN Scopler infTiEal SHBiddiriln the hose

may bee '?gn Ofnt Q)‘?arh?%ebf 'sﬁlchpé@cér dBschvriidal prokedtiotels de@de in our
ch an er nechani cal Srotectlon on the hose may

copendm?g UBhpamt appligatioronumbern 08264¢1.fechani cal protecti on

oSS AR B A Bk Bn ot
inner rﬁr{éérﬁn%%rgfﬁﬁ WOD139ETT2 tie BRdMembes of maehbadotrahsfermnm greans was

. I'n W01/96772 the nd men:??r of ?h
shown toltad ftertherigneeaemnbers We discovere hatw is arrangement was

satisfactory, the fatigue resistance of the connection could be improved by making the
end member an integral part of the inner member. Therefore, aaccording fo another
aspect of the invention the end member of the load transferring means is integral with
the inner member. The integral arrangement can be machined from a single forging or a
block of welded components.

According to another aspect of the invention there is provided an end fitting for
terminating an end of a hose comprising a tubular body of flexible material arranged
between inner and outer gripping members, the end fitting comprising a load
transferring means which includes a hose engaging member adapted to grip the hose, a

load transmitting member, and an end member, the arrangement being such that the



shown bolted to the inner nmenber. W discovered that
while this arrangenent was satisfactory, the fatigue

wo e®iupramce of the connection could be i nproveRCTEB2004/000924
maki ng the end nenber an integral part of the inner
menber. Therefore, aaccording to another aspect of
the invention the end nmenhgr of the load transferring
neans is integral with the inner nenber. The integral
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_ ( ccording to another
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ting for termnating an end of a hose conprisi o
transfertatbial the dratiyneotber|véx g g)a.%tf@?s?gan}grmg , clﬂ%@@eg%dﬁn that
i nner _and out er_gri ppi it & s for

the IoaddgapT iy T o i SE Rl Mot ihd oist recess

ivi %3% > HORG Hig e B ITReInGeaptiest drol gsepondiesdesssdpr rgceivingpart of
rec;elvmgr nsr?natti ng nenber, and an end nenber, the

the endanembgenent bei ng such that the WD 2004/ 079248
PCT/ G32004/ 000 - agingidrPesmaee t he end
T m&a %B'ﬁ??i%feéaéll)ﬂﬁ%?éﬁﬂfgﬁgkﬁgd tranr?srri tting .
TR o cicomimbesoc onass i S
adapted ucft around hosRPMEIRRPEOURAAE Péﬁej’bogf{gﬁaﬁﬁf“?ﬁﬁwﬂoshe
ad ' QRAOREr i S e@tHRtheMbad dransaditting member.
end meﬂ&%ewhﬁg%ﬁ%é g&?ﬁirst ﬁé&'g_gﬁﬁ r_)r recei viggg a part zo;tt o
(i matcematprpmetnabmeniantuts ol 7o
it bf e s o
L iddd §Ociaraplcrised irathaéthengrut fitting bamarises: an
bemeeﬂéﬁ#r%ﬁﬁégﬁawgggg?ed to fi tr aro,u\rlwbg H“E?Be B%sﬁ on th‘ia hose
inner rr@tmr?g@ia@mrﬁtadégdfet Eﬁ@Oﬁegétéﬁgﬁtg?%raa_ _ t“ I%';ﬁ?h
_nenber er ei.n. i ikt the i
o SR, B e st o v
membe?ﬁ?te‘riéfaiﬁfthé sk Hetweeanthehiest memipenand dae dmnermmember, and a

ng for termnatin end, of !

secondimbrribes absatecp FTPES PEPE SRR eL mephel i3 T g, 1589 bBtween
i nner el j-r es, characterised in that

the SGCPHa r@ﬁ%%%r%hpﬁge@gﬁprﬁiétnggn an _inner nenber d%pt dto
Recstarrpemhotiher sspect pbiheiiyentiof) ‘thﬁréhlStnﬁ@V'ﬁﬁa & ogrﬁanaﬂon ofa
hose engagi ng nenber ar ési ng at a first nmenber

hose Wﬁhé\@t@%ﬂ%ﬁ'“@r%@%gﬁeﬁ&%e i nner nember to retain _
mﬁbﬂb%%epn%géﬁé%ﬁncéﬂh@riééé s tupdrelbodyndnthen awiedreinforcing braid

er, and a

second nmenber adapted to press i NS
disposédiebdtivesh imaebeand eutet SIRPINGe RSt YRS ttﬁga’f'ubuﬁar body

compriggg i%r;\derg?\ 28k 0, 3065 fng [dyats REBYealing layer disposed between the
inner and outer reinforcing layers.

The hose preferably further comprises a protective and/or insulative layer
wrapped around said hose, wherein said protective and/or insulative layer has an end
portion which is adapted to be received in the first recess of the cylindrical load
transferred member.

Although more than one layer of the hose may be retained by the retaining
means of the end fitting, it is particular preferred that the braid alone of the hose is
retained between the inner and outer retaining members of the retaining means.

As mentioned above the hose and end fitting can be provide with any



According to another aspect of the invention there is

provi ded a conbination of a hose with an end fitting
w@sgooderers bed above. The hose preferably conprPGEEB2004/000924

tubul ar body and an axial reinforcing braid disposed

between i nner and outer gripping nenbers, wherein the

tubul ar body conprises ipger and outer reinforcing

| ayers and a sealing |ayer disposed between the inner
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Fuﬁherﬁ@é%ag%&%@ﬂ%plawwt:rmm that hose ofiay be dsest tor rensport liquid

hose and end fitting described in WO01/96772
oxygeni(bp -UB3 13 ashiguigopirPaen ,(E%q;, 1R ingBigh £25§ the- QS%&%/ need fo

according, to t e can be provided for use in

operateaat\,\’f,,egéof-“)’g}l{rﬁ y?gdd%?o%b%o such as tenperatures
ﬁ@&ﬁ@s&%@geroﬁ@mh@tuwaﬂudnmn alSothe padideshior use at a variety of
tenperatures bel ow 0C. W't bl e ch

dﬁferenmmsarryplcaﬁy Hbgdneand @éﬂ%ﬁ&é&?ﬁ‘e éﬁp‘%?‘glf’d?é@e B, oot 2
f 4 6 8

inches Lié 5’ gagﬂgru?(ﬁg lﬁEhﬁ QS'RF hﬁﬂ%végf%t%ﬁglgfﬁé@ﬂ;?él@out $r6 or

inches ﬁ: fridtto @b@uﬂﬂ)@\ﬁndﬂes(elc@mm);rln geparal joperating pressure of the

hose wg&l&f}gé&q?\rg?@p%gra dﬁ&ﬂ(ﬁ%ﬁ%éﬁ %ng%%fglg?:?@@ﬁpa%ge or
even u;#]gcg gbguphéé@ﬂpﬁ daQ@e b?ﬁ@herl Thake phessases td1&tertostbermgeratmg

operat e at tenperatures of -200C or ter). Th
pressur'éhﬁc the hesacunatitte byrst resaure (vaiahy rBHSfC%S%Y%%' tngs greater). The
rovi ded for _us V, r| ff Q&Fel 8f8d the inner
volumetrig,floyy fate ?ﬁ%e”%QPgaltgne Eé'? g{edl e’ I’ﬁ@ég&&gu I'd range

dlame’ténr PoRRALS tfr%m HOOO@:‘f’/Iﬁ oip tULrDZ(%(Ib) kgmreztgplcabhes (610
, nore ically from abou or
The hpsea@@gf(f ingtq ﬂ@d@ger@mcwlsol be Blayéqeg f?)?luﬁé V&Ia‘l Sorrosive
at i re of the hose would be in the range
fluids , FBSE‘n Sgﬂ}n%{s%aagPa gauge up to about 2000 kPa gauge,
REference is now made to the accompanying drawings in which:

Fig. 1 is a perspective view of a hose with which the end fitting according to the

invention may be used;
Fig. 2 is a schematic cross sectional view of a first embodiment of an end fitting

for a hose; according to the invention;
Fig. 3 is a schematic cross sectional view of a second embodiment of an end

fitting for a hose, according to the invention;
Fig. 4 is a schematic cross sectional view of a third embodiment of an end fitting

for a hose, according io the invention;
Figs. 5 is enlarged schematic cross sectional view of part of a hose engaging

member of the end fitting according to the invention before assembly;



even up to about 4000 kPa gauge, or higher. These

pressures relate to the operating pressure of the
whome/0712e8 t he burst pressure (which nmust be sPUBEGBR004/000924

times greater). The volunetric flow rate depends upon

the fluid medium the pressure and the inner

diameter. Flowates from 1000 n8/h up to 12000 nB/h

are typical. The hose according to the invention can
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layer 1¢6gagioundsithetieaidof08.hAs mantioned alypvadberhnsey! @ is described in

aeatot LGN N Y Yo 20, SBE ko neren o

referen 01/96772. Figure 1 shows the hose 100 in nore

etail. Briefly, the hose 100 caonprjses |nner d .
Shoendsy obfienhorenmay bereadledaising e @ndiing ZHLsagyp in the
' ranged, | ' r I i .
rure. FRABE B o SR 3 o R0 RIS IRI iRy The
end fittirig20@icornsisesCbtubutaranneximeEmben 202 having a hose and(@®)2a and a

tail onchaiie, s Rg 200 HBRAF Bt 2 SinorREmbkE fiin gntbrises a
sealing{)@bg;zg%?imﬂgcﬂ Y Bhickly HH¥d0s eabolpeerianesinlduthaas RTIE, and a

I nn and outer reinforcing layers 110,
stainledd 2teehsphilutirey 206 arewnd the sealingring 204} ayer 116

e 4 et WP A WPt BB R PR 3B ERs a hose
engagif§Hh&Rber 208 Whioei trartsémningentier@10eneian dnd member in the form
of a disk-shaped plate 212. The plate 212 is integral with the tail end 202b of the inner
member 202, as illustrated at 212b. The load transferring member comprises a disk-
shaped plate 214 and at least one load transferring rod 216. In the figure there are two
of the rods 216, but it is preferable to provide three or more of the rods 216, and it is
preferable that the rods are equi-spaced around the circumference. A tightening nut 218 - -
is provided on each rod 216. The plates 212 and 214 have apertures 2123 and 214a
respectively for receiving the rods 216.

The hose engaging member 208 is provided with an inner helical recess in the
form of grooves 2082 which are adapted to receive the ouier wire of the hose therein.
The inner member 202 is provided with an outer helical recess in the form of grooves

202d which are adapted to receive the inner wire 22 therein. The grooves 208a and



reference. The ends of the hose may be seal ed using

the end fitting 200 shown in the figure. The hose has
wmoio4oeews shown in the figure, in order to i npPPOWEBRGVE/000924

clarity. The end fitting 200 conprises a tubul ar

i nner menber 202 having a hose end 202a and a tai

end 202b. The end fitting 200 further includes a

seal i ng nenber which conprises a sealing ring 204,

whi ch is .typigall. | -
2020 ekl LFAE LB BEEE, Bl PSR Bh groin
wires o B e . I ans combr | oea 8 hose - enoagl pq.
Fomtas<20maGing GebPaALs &59 g iame BTN fE i Bitgetaining
) L ol : .
v orfT TR 5t DR T 5509 4P g i
o480 g 1 ot i s e,
separatmauter retRiRiNgdReMPERdSEr The utsT %25 ISePnpLie of E’_W"g%he braid
108 of B#egﬁég%gpgrb%t\%gn &%@f a.{ﬂﬁ tihd ﬁwr{é?‘i’ﬁel%b@fr 280! Thé oufer member 232

0 provide three or nore of the rods 216,
has grigpigi formations eh¢habiner shefacelikersod o tacditaiguirinniag Hie braid 108

et ot oL IES e NG SKL o380 matons ar

r KSPsstdral y for receiving
prefeq%%%%@%éﬁ%tﬂg%ﬁéﬁgﬂg%ag@% member 208 is provided

Themambien 262 iseiovickeld widh Bys cireumfrrentigiipisctionoéléa which are

208 ich .adapt ecai ' .
located Wad#igbe SeABParno 2ommanp RRUFCTRiE2h28 581 Tha by ne sealing
of the fgfgggbraﬂe%&rbé‘l\%éﬁ dhe irReaBehibdriznX andrthed sgalowyesg 204, and

ich are adapted to receive th i

help totprevenhtheTthibular sesrabeptign E\@@V@@eaﬁbﬁﬁmw ol °2fzp°$iti0n-
/ GB20QA/ 4, - _ . . _
R PR GRART Rt Bradaaih BRRARRoAY oBR/sHehct 230 which

has ap@Hugss 2412 tiveughsehi¢intite sium@)6 nTeb osesivedInegnd of the bend

_ menber 208 al so igc%udes a retaining neans for
stiffengra24 abwig therdateral4 108 of the hose 100. The

Eg%%@bﬂ% A 2R3 fRMEAVhiRASs 8nidreRhé @h@ifﬂiﬁgﬂshmm Fig. 2, and
Irch 1s integral with the rest of the hose .
the saraagefsregcevubwralsdravedeannysediedesigaate theqaitsd he differences

aes G BER s33er o B 30BNy o 2B bR coutoe,

if desirbdNPl JTBEREM 230 2 ThRavsihemalierames?, sdihst trd strictgre is more
IfdeSlr?Q?@ati ons on the inner surface thereof to facilitate

compagt.i ppi ng the braid 108 between the outer nenber 232

and jLhe Jnet ARk whR is ShRild tbRAL RAGREREREhARA ifFR. 2, and
the same reference numerals have been used to designate the parts. In figure 4 the
load transferring rod has been replaced by a load transferring member 250 which has
recesses 250a and 250b adapted to receive the edges of plates 212 and 214
respectively.

The recess 250b also receives and end portion 260a of a protective and/or
insulative layer 260 provided on the outer surface of the hose 100 (i.e. provided ouiside
the gripping member 104. The layer 260 may be the same sort of layer as described in
our copending international patent application number PCT/GB2003/004932. This

comprises an elongate profiled member which is wrapped helically around the outside



preferably circunferential but can take other
patterns. The nmenber 202 is provided with two
w@reogirR24s ent i al projections 202e which are | PCHGB004/000924

under the sealing ring 204. The projections 202e serve
the inprove the sealing of the tubular nenber between
the inner nmenber 202 and thg sealing ring 204, and
help to prevent the tubular nmenber frominadvertently
bei n ull ed out of position. The end fitting 200 is

of the f};\qs:?og%(ﬁ)ow ded with a polyneric bend stiffener 240
Riaf&Bncas neperiadects El@ th&oBLgFomthiecaxiaheeinfodsing Igraid 108 to
may be received. OnnTd of the bend stiffener

functionnest effectiyelt d shop! %S@C@@&o@n%@@ﬁdﬁfﬁhﬁ g '{%m%ﬁoo The
ot R FHGL RO, A4 PRI T it rardochor. Th
interfactell @agised hergrirdesio ere wiefmesmmesihezhretd 108, erused by hose

stiffener is not pr ded |n e _de sho
pressurd @the@I%amsﬁjﬁ”Og‘& 8"%’@“ bt Egém’?ﬁg"@ Rylled from the
chor212 and 214 have a snuller di ameter so that the
an Structure is nore conpact. F|g4shovvs an endfltt|n% )
WHerhthesbraldﬁ 0%is putled laxiadlydt tries o repfusedigradivsEpyingto the braid

et e B s AL L8 o BRRLubs goneratc

r rtbASioh A& thedd RRJal bﬁﬁ}a’m@ Teyillastretdthe concept of local
equal t{) tgﬁzé(gérlrt}aﬂgone nmber 250 which has recesses 250a

cuwatuﬁémnrmldﬂﬂaedrmg wese srapPef@rednda ayfinggrayaere ine 'aﬁaijcurvature
is the @de@&@f ogf#\ 6(341}4%?; gs%rhgfe s?c%%acg'/f%i’cé ?l?r‘?éﬁ’ %% 386l friction

TVe an i nsul ati ve
coefﬂcnleﬁi’ghcﬁ&% the DraiderD®(thishie thatser calledf “‘aapstahn” effectjo$ be frictional

0 (i rovided outsid he n

force |ST hmn hly%ar B@Qalﬂﬁﬁy Ohe ?h\én‘g'élﬁéngoﬁ(mgg O?gygd%?nd 13422 on the
membe({aa%f %fdj%%ﬁ‘n l|Jt I&%%T?%Bagg‘ dt?, \/W/%g%glg%lbﬁ T%ilaéé@g\gﬂn%lrlri\%aersdecay is
more effectil@ngat e profl | ed menber which is wapped helically

around, t he out 004/,07

7o biaicnigsiisk ovbe! Mediard fiou E@%fﬁ%ﬁe@o"ﬁé*@%ﬁ%ﬂb of the
membé‘%‘ 2%0 Eﬁe fﬁlB%daéﬁg@' 2308 Yevepiglarde stieds EORcémtrationsdsinginduced

ectively, it should be securely %nchored at

in the brlatei t0Bias iatreisuly op e camfact eftherbraichhes WitbAhgpembGF 232 under
censior, 5t P48 EEARIE PO 0R bEHEraMTE e Bk tho b
108. Tﬁé‘@nﬂf B @n&ldB is @aumdnéar furstion f &ses proglush df thenangle of contact
the brﬁ |m?e;4@g w}fgqtggléadlurseavn%qitzhet E)caP%rlctlgnlc%Se iGient. T thg case shown,
where the radius of the fillet is constant, the non-linear function is exponential.

When the outer member 232 is fully mated against the inner member 232 the
profiled surfaces 230a and 232a of the first and second members respectively mate
closely thus forcing the braid 108 to pass through a series of undulations. Each
undulation acts as a capstan and so reduces the tension in the braid as described
earlier.

The hose is secured fo the end fitting 200 as follows. The inner member 202 is
threaded into the end of the hose, so that the hose lies close to the plate 212. The inner
wire of the hose is received in the grooves 202d and the outer wire of the hose is

received in the grooves 208a. The inner and outer wires are cut back so that they do



anchor. When the braid 108 is pulled axially it tries
to reduce its radius, owwng to the braid structure.

wo Boo79288 prevented fromreducing its radi us tPENGE2004/000924
contact pressure is generated equal to the |oca
tension tinmes the local curvature. To illustrate the
concept of local curvaturgg_ consider a string were
wr apped around a cyl i nder, mhere the |l ocal curvature

not extpgpcglopgﬁég bﬁé? PEF%O%yl!)é st tﬂeflgh’ﬁjc\res-rﬁbﬁd% 206Ba. Any

r|ct| coet i c1 ent anchors

msulatlbh%fkihé'f@sé% aﬂédﬂb@t hack teetréopoimtt| dthe'inapsteainforcing layer of the
ct). The frictional forcelsggjllnear because
hose |soalsorwt@aalg|aétthlﬁgaorlr8r REEE SAMERRAL BRIPro dbieashes fiae sealing ring

204. Tlgg %eard‘fﬁt%%ptg%%%a%ﬁé Ia;{értof Y\’i’é‘hggé’&rééiﬁﬁ&‘igéeéeé thefi€r surface of

I near eca ective.

the mn@h%éﬁ\@@r@lz@@' Tise bestkofdt tubutdn@okﬂgsm‘ 1bed)ow leuanldwwd io extend
| eted front edge 230b of the
along the nnrareaer@@@é 2@@@@%@@0 dhe §nes nE?F 2@2 nd thE'Saling ring 204.

FR8 B0 Rl e iskr 2 ﬁéﬁﬂe%!"ghffhlggbﬁa@h $ihioarip down on
the hos%%’rmgﬂiﬂ @to fimrangageﬁém&vﬂiamwisom Atheohgistd i@ arertheotightened,
s g ale by e (e On Lo e bl o e ot
These ﬁq&’é’é‘ﬁ% hndh e@r\%rﬁ gﬁé hes8 ?hglr@\ﬂem"tﬂér@()&ﬂl@mewéié 214, to

us and the friction coefficient. In the
the rodc2is: ts liosvplate @&, andie thadailendf202b0ffthe| iner gnember 202. The

tubularpgmpar & Pk BRCk oY8F e [PPS’ sitfacs o HRORES RAbaqilHember
208, a eR3Re blter elibier 282 smdithe trinst 3Nembed 230 ZBhetetdred outer

Irst and second nenbers respect|v$rﬁ na cl osel y
232 andHibs Iml’aﬂrdhﬁg‘lbﬂﬁ@wrféﬁ@mtbg ttré'dpb% g Wd[]dﬁa‘ée series of

at,i
RS teedub ey FA6 Br 8pE ORI Ginch (8RB ARG 202, After
the hoRRéehdading Thembes 20Bsarxk ther Bdtst:bl & havehaehitightengddbe apllt ring
206 o taprep v bR ETRS oS bl B BN &) e soaiing
QI ate 212. The inner wre of the hose is received in

fing 20the grooves 2024 and the outer wire of the hose is
The endditting 20Bds dhenveeleo®:a lovhtemperaturgny baiidnitrogen. This

couson e USSR o ot O ABAS00, wherty
the corﬁBr'@%%fvea‘@?cé)QﬁiﬂM SR End seaIRSrRg 204 aiycthé@&at nm@;zoa is reduced.

I nsul ation of the hose is also cut back to

While tha epliting 20@ and_éh@ saglingyes 20f arpata elstvely o z%gemature the
split rir{fﬁg&@ Zstaﬁbﬁfélstjé}ﬂgﬂéd. PheAbnpiBP INhEhMERed to TRBABEmbient

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.

It will be appreciated that the invention described above may be modified. For
example, the inner retaining member-230 could be separate from the rest of the-hose

engaging member. Furthermore, additional inner and outer retaining members 230 and

232 may be provided.



204. This neans that the sealing |ayer of the hose
directly engages the outer surf-ace of the inner
woreener2292. The rest of the tubul ar body of tPEr/G82®4/000924
is allowed to extend along the inner nenber 202
between the inner nenber 202 and the sealing ring 204.
The hose engagi ng nenber 20g(-is then tightened to
cause it to clanmp down on the hose bring it into firm
CLAI ggagenent with the hose. The nuts 218 are then
———ﬁrghtened, whi ch i nduces sone axial tension in the
hose, thereby taking up any play in the system These
forces are transmtted fromthe hpse engaging nepher
I, owenddiing Tor ipaiio b She T 4 Ross Gorg e SpiUbtier body of
' ’ ldarQAfe 28tPotler GRBpIMNRENMRIR Shatdéterisad i
ﬂmbl%ﬁéieﬁ%ﬁ%}é%bh%@ ei S p%l | ed bac% g\?er t he upper ' n
that thewridditén@totripeisbesan kngagiambamdanied Kobe dispdsbd eileast partially
... the outer memher 232 and the inner r 230. The . .
within 466 RS0, & g5 BHEPGHE TRRAET ASAIRS 39 TERa ASAT the inner
membBF & GtdiR8hE hbak hehledh AEST add thd bl AerRBEY ah86 RbakA® means
hose 100 extends under the sealing ring 204. After
for retaininchoise oe mprgi lagensenfiibe heee, thedreiaisingineapsgomapiésing an outer

._.been tightened,, the split.ring. ' ' ed . .
retainigggpmpa PR ERse reS apie At etinkleEpiE 1 Tetein the or
each lé’ﬁé’ryofk?b(e hbge HRANESE the buer 20d.ind&eretaiding mehitgerd 0P theretaining

then cooled to a | ow tenperature by Iiquid nitrogen.

meansthi s causes the sealing ring 204 to contract
relatively nore than the split ring 206, whereby the
conpressive force applied on the sealing ring 204 by
2. tAe el fitting Agc@@fng do rataioe dd. whékkin ¢he Hanepland outey retaining
206 and the sealing ring 204 are at a relatively | ow
membeenpeE #grsBarede split ring 206 is again tightened.
The tenperature is then allowed to rise to ambient
condi tions, whereby the conpressive force on the
3. Jeakndditing@accontiegée<slaign Viart2ewbereiméhe @uéen witaining member

wricn ESRERSHRY e e S heh b s Bl o
formatfticiol faeflt=RE Qi pify obhenmtiddheldyefof theshasm! e, the

I nner retaining nmenber-230 could be separate fromthe
rest of the-hose engaging nenber. Furthernore,

4 B RBlo pBASHIRND QRS0 Sula e Res B e of the

inner arid oufdrAkbinink. mémizerd drist priowigletiowith eyripipirag forghationetodfacilitate
. of a hose conpri si t ubul ar, hody of flexible
grippings@fdhear %ﬁ&@ﬁoﬂ@ﬁaﬁ%ﬁ? ﬁ%ﬁﬁ%qeq‘gﬁ Nout er gri ppi ng

nenbers, characterised in
5. An end fitting according to any preceding claim, wherein two or more of the outer

retaining members are provided.

0. An end fitting according to any preceding claim, wherein two or more of the inner

retaining members are provided.

7. An end fitting according to any one preceding claim, wherein at least one inner

retaining member is integral with the hose engaging member.



that the end fitting conprises: an inner nenber
adapted to be disposed at |east partially wthin the
whome/n7aml a hose engagi ng nenber adapted to pPEEEB2004/000924

agai nst the inner nenber to retain the hose between
itself and the inner nmenber, and a separate neans for
retaining one or nore |ayens_-of the hose, the
retai ning means conprising an outer retaining nenber
adapted to press against an inner retaining nmenber to
retain the or each |ayer of the hose between the

8. @t @fid fittieigl avrerding ttaiany myecadihg rokaiot, furieer earaprising an elongate

tubular hend idengnacaatast 19 oF Jroti eisera e Bpposta<idL bt hose
engagi&';gr}ﬂm%ﬁ%%ﬁgthéen@‘%@r‘%e@.‘ tting according to claim1 or

n the outer retaining nenber which cones
into contact with the or each |layer of the hose is

provided with gripping. formati.ons to . facilitate. i
0. Gnan Mingpcending e daim BayBRIR n e HGLlie AR iEoper furthest
from tﬂ%.téﬁdj%faﬁféob%égist ?rd%)i@édﬂv&itwra ZhotitRirehfaihBe which any outer
adj acent surfaces of the inner and outer retaining
mechaniab prateaiien pndhie degevinay bgruppi ng formation to
facilitate gripping of the or each layer of the hose
t herebetween. 5. An end fitting according to any
10. BReegdi Meng' AdBrdinaciceianyt prcedintpictainf filtteroudeprising a load
" retaining henbers are provided. 6. An end fitting

transfeatnpmieans vhiahynguges dhaghesaiandaging Srempgb and which further
. of the.inner..retainng r ' i
includelopRitag eGP Gl g A g AERUR KL SR g b being such
that thaAB5& iehgabingaasinterarnidiherend eleaivémrayermemnectadsthrough the load

Integral with tEer hose en [ n‘% tmen'ger. WD 2004/ 079248 b
transmittinTg ceemberowbereby lopdsgapnlipdagthe bose gngrgiid Mgy can be

r | L )i ?P;ﬁ; irid AEndtbeel ongat e

transm?’%u@a{[ﬁggeg{%&gﬁ%@ae?hgt aptté%ﬁsrt’fgﬁ;ri%t around t he hose

on the opposite side of hose -engaging nenber to the

1. g Ao acearstiog & Hai 1R "Befis BIE PR pidnbefs Rrbgra with the
innerrﬁé\ﬁb@l‘“d of the hose is provided with a shoul der
ag

al nst which any outer nechanical protection on the
hose may be run. 10. An end fitting according to any

recegdi |_ai m: LS .
12 RSt B b id Al SR 1 2hPertn 8ibad ranomiting member
comprigesesyliradcahinemberr idvdng a first recess for receiving a part of the hose
engaging member and a second recess for receiving part of the end member, whereby

loads applied to the hose engaging member can be transferred to the end member via

the cylindrical load transferring member.

13.  An end fitting according to claim 10, 11 or 12, when dependent upon claim 8 or

9, wherein the bend stiffener is integral with the load transmitting member.

14.  An end fitting according to any one of claims 10 to 13, wherein the retaining

means is disposed between the hose engaging member and the end member.

15. A hose including an end fitting according to any preceding claim.



includes a |load transmtting nenber, and an end
nmenber, the arrangenent being such that the hose
wergaging menber and the end nenber are connecPE&HGB2004/000924
through the load transmtting nenber, whereby | oads
applied to the hose engagi ng nenber can be
transferred to the end nenhgg-via the | oad
transferring nenber. 11. An end fitting according to
claim 10, wherein the end nmenber is integral with the
i nner menber. 12. An end fitting according to claim 10
16. oA hdse abeoreing tdhelairoatb,tfugheniconipriging attebular dmolyi aed an axial

reinfoflid AL EPRSEY BveRa hodeanddilts AEPRBRLEEhRrs,herein the
Lubula?r%%‘y%dn%% ihAEr 58S BLIEMEIRGCInPByEREaSNY S@%ﬂj@% !aygar glsposed

wher éby 'l oads applied to the hose éngagi ng ne
betwelen thedna¢reane duter relidorsiiny layveter via the cylindrical
| oad transferring nmenber. 13. An end fitting according
to claim10, 11 or 12, when dependent upon claim8 or
17.  9A RHRer gddbrbigy ReBRIAL 4 berw vitferl BEBERAENIMIBAN IhBm 12, further
| oad transm tting nenber . An end fitting according
comptiging aprotestive md%rnﬁsm@tlve)lay@r wiakped arauing said Aoae n@hereln said

] i, S, . dj and
proteqfRE el R EERTE B e RER D PP ARG R Ao PRI s Tebeived in
the firstaeeess bftHeocmdrichbloadi thansfereimdbap04/ 079248

PCT/ GB2004/ 000924 -13 16. A hose according to claim
15, further conprising a tubular body and an axi al
r 0 t !

18, B e B el 18T 8O A WRE R BB Br B e s retained
betweenitlee irared and euter eétairing inngmbeayeokthengtaingepineags) ayer
di sposed between the inner and outer reinforcing

| ayers. It. A hose according to claim15 or 16, when
dependent upon claim 12, further conprising a
protective and/or insulative | ayer wapped around said
hose, wherein said protective and/or insulative |ayer
has an end portion which is adapted to be received in
the first recess of the cylindrical |oad transferred
menber. 18. A hose according to claim 15, 16 or 17,
wherein the braid of the hose is retained between the
i nner and outer retaining nenbers of the retaining
nmeans.



