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Typi cal applications for hose involve the punping of fluids froma
fluid reservoir under pressure. Exanples include supplying of
donestic heating oil or LPGto a boil&r; transporting produced
oilfield Iiquids and/ or gases froma fixed or floating production
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fittings are typically constructed of a netallic tail and a ferrule.
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W res. inserted into e ‘bore of t ose wt
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pack may be bound, .c d wth a tubber cuff or inpr ted wit "
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type is described in European patent publicati En no, 0076540A1. The

hose descri badeiRresentdnygiitions disectsd tf?ﬁemaé%e fss- frnveBlienal comppste
of bi axitR)sb¥ afs H2AE®A layers of polymeric films and fabrics sandwiched between an inner
and outer helical metaliic wire. The hose is constructed by wrapping around a mandrel,
in sequence, the inner wire, combinations of films and fabric, and the outer wire. The
inner and outer wires have the same helibal pitch but are offset by half the pitch length
to form a corrugated hose wall profile. The resulting tubular structure is then extracted
from the mandrel and terminated with end fittings. The end fittings are typically
constructed of a metallic tail and a ferrule. The tail has two parallel helical groves
machined into the outer surface which matches the double helix formed by the inner
and outer wires. The tail is inserted into the bore of the hose with a ferrule on the
outside. Depending on the application, the end of the hose pack may be bound, capped
with a rubber cuff or impregnated with a two part epoxy resin, and the ferrule is then
crimped or swaged down on to the tail to retain the end 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
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ASME Boiler and Pressure Vessel Code as a proportion, two thirds say, of the tail

material's yield stress. Typical tail materials are carbon steels for non cryogenic
applications and austenitic stainless steels for cryogenic service i.e. typically
temperatures below 150 °K. Carbon steels are not suitable for cryogenic service as they
are brittle at very low temperatures.

Exemplary austenitic stainless steel grades for cryogenic service are the “series
300” which do not exhibit low temperature brittleness. The important material properties
are the yield stress (YS), the yield strain (EY), the ultimate tensile strength (UTS), the
failure strain (EF), the elastic modulus (E), the density (RHO), the thermal conductivity
(K) and the thermal expansion coefficient (CTE). These properties vary over the range
from ambient (293 °K) to cryogenic temperatures (4 °K for Liquid Helium or 77 °K for
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The corrosion resistance of a NN36 for marine service may be achieved
with the deposition of a corrosion resistant cladding of a
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such as Inconel (trademark) or Monel (trademark) as examples.

in large bore hoses, e.g. 20" to 24" (500 to 600 mm), it is not practical to control
the thermal transients because of the volume of cryogenic fluid that is involved.
Furthermore, with increasing bore size and maintaining the high pressure retaining
capacity results in increasingly heavy end fittings which become difficult to handie and
deploy. We have found that there is a practical problem of achieving a high pressure
capacity, light weight end fitting and to limit the thermal shock using the established
metal based solution. |

We have found that in order to solve the aforementioned end fitting issues for
large bore hoses it is possible to construct the end fitting components from a composite
material. It should be noted that this reference to “composite material” differs from the
use of the word “composite” in “composite hoses”.

Thus, according to one aspect of the invention we provide an end fitting for a
composite hose of the type comprising a tubular body of flexible material arranged
between inner and outer gripping members, said end fitting comprising a first member
adapted to be disposed within the hose, and a second member adapted to be disposed
around the outside of the hose, whereby the end of the hose can be sealed between



"Conposite materials"” are materials that are nade froma conbination
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radi al | yheyotahinsdlatior sequireddar thkend rigtindeto ohininfise theskeeatirdflux@aasiad boil of

In a pargticularly preferred embodigyent, the first nmepber i s nmade at
| cact " pifit BBioBen RS, GiasERus Bomari: EMRTEHN SRARAE P eBiarand
and t he tissrefongl it GBIy deSiraffid @ Minilnfethe Bail bif itV TINE ipArOCRAS hfdortant
mat eri al which contracts upon cooling. As discussed above th

. . 1 9 . : Ltne :
expansi Shship#n ship &gpsteswheptheeng flingsafeyfloating perogenie dexible hasedse in
ext ends cha@dcpitl watert he hose axis. In this enbodinent, it is
preferred that the first nenber does not include conposite materi al
whi ch cont r aBesaugsof tae inherantly doweritihermsad comduativibeficotpasites it is paskibike

anot her WSEURL I SuRbefulve Ry EsRRI BB InFE R camposte L RIR IR FF ik Simat
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hose, apdlyarstReNPUETAE Us@ERPUgilct @ poerfiamPRBast outéhmechanical protective
layer. Thus, the end first and/or second members of the end fitting may be constructed
of a plurality of layers of material, some or all of which are composite material,
preferably having a thermal conductivity of 2 W/m.°K or less, more preferably of 1
W/m.°K or less. Some layers of the first and/or second layer may be may of non
composite materials, such as non-composite polymeric materials preferably having a
thermal conductivity below to 2 W/m.°K, more preferably below to 1 W/m.°K. The non-
composite materials may be a thermoplastic resin or PU. Thus it is possible in
accordance with the invention to build the components of the end fitting out of layers of

material designed to provided the desired bulk properties for the end fitting.
We have found that it is particularly advantageous to use the rather unusual
properties of carbon and certain aramid fibres, particularly the poly-(p-



around the outside of the hose, whereby the end of the hose can be
seal ed between the first and second nenbers, and wherein at | east

part of thﬁo?&g/ogisgﬁt menber and/or at | east part of t?@{ié};ﬁ&)ﬁmﬁﬁfper

is made of a material that expands in at |east one direction upon
cool i ng thereof. W prefer that at |east part of the first
menber, nore preferably all of the first nmenber, is nmade of a

mat eri al that expands upon cool i ng. -7- The end fitting accor di ng

to the above aspects of the inventjon described above nay als
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within the hose which expands on cooling. Preferably the direction of expansion is
radially outward of the first member, whereby the first member can exert a radially
outward pressure on the inside of the hose when cooled.

In a particularly preferred embodiment, the first member is made at least partially
of a composite material which expands upon cooling, and the second member is made
at least partially of a composite material which contracts upon cooling. As discussed
above the expansion and/or contraction is preferably in the direction which extends
radially of the hose axis. In this embodiment, it is preferred that the first member does
not include composite material which contracts upon cooling, and the second member
does not include composite material which expands upon cooling.

According to another aspect of the invention there is provided an end fitting for a
composite hose of the type comprising a tubular body of flexible material arranged
between inner and outer gripping members, said end fitting comprising a first member
adapted to be disposed within the hose, and a second member adapted to be disposed



-9- nenbers with two or nore inner retaining nenbers, preferably so
that each outer retaining menber has a corresponding inner retaining

menber se engagi ng nenber is preferably g The
hose engag‘yﬂg"oo-r%?ﬁggf is preferably in the formof a ri ngq’@é?@%”

preferably a split ring. The hose engagi ng nenber preferably cl anps
all the layers of the hose securely between itself and the inner
menber of the end fitting. I n as'pref erred enbodi nent, the inner
retaining menber of the retaining nmeans is integral with the hose

engagi ngreREhibe quiside ptherinsgi whatebyribe eod ©f dhryhesenepmeea realed betwesss
a first ttﬁ@ﬁu’st 8hd §ecf B%erﬁs%saﬁ&&h{ew& I&Qét?éﬂ%?ﬁ'le(énoef r%ﬂhé&%ﬁénd/or

when ring-shaped), and the integral 1 nner tainin er conpri ses
a seconat jeast paft of thedisidnembesissmadé ofial matarmkmgxpancs indatdeastesne

when ri t hi ckness being I ess than the first
t hi ckne@greg&\lﬁpgrg%qgéoqﬁ%?’ﬁ ?ﬁg menber may have a third
cross-sect i ok pteferctkaeatsliegst. fart of thedirstrmentiber mmmgwréfwditﬂyl)all ottt ﬁrbe

second and third cros nal, thi cknesses be equal .
Pr ef er alSISMP¢Th IS ade 8?3 m?ge'” 5’6@?(?"29%5? HPPY °€?| -secti onal

t hi cknesses wae%ulasmﬁq@tdcabﬂcﬁhgttbehéaaevéésﬁé@s éﬂtﬁétnvéﬁmﬁdés%ﬁbé@a%ve
t hi ckness. When 't he i nner retalnlnt% is mtegra with t

nenbe
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recei vi ng i nin hepretaressisembodineert - $teapecond membﬁhemcludtﬁ arhse engaging

retainin e is'ntera W t he hose, enga nber,, .the inner
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iLe., |
engagi n%‘oﬁ%n%rreéﬁiﬂpgrm?% CUPRIISINHGN efelaifing BeMhREadapted to press
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include an el ongate tubular bend stiffener adapted to fit wthint
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t apered, suc he-t'hi ckRess ecrease ract |
t he end podfetdidy thesmnertahe odmgraalnnfg mbmbespane preferdidy prpmdeds:etihefforrm of
of the bend, stiff

O e B e SH A b o8 Rk 7 B i T
shoul deﬁnmmtaﬁnmemeawor@tur@nérmﬁ hir@ fiesthnd s8¢ rhembers érb ephtargs,
may be Eco 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 facilitate
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
members are provided with gripping formation to facilitate gripping of the or each layer
of the hose therebetween.

There may be any convenient number of inner and outer retaining members. In
the simplest embodiment, there is one outer retaining member and one inner retaining
member. It is possible to provide two or more outer retaining members with one inner
retaining member. It is possibie to provide two or more inner retaining members with

one outer retaining member. And it is possible to provide two or more outer retaining



-10- In a preferred enbodi nent, the second nmenber may further
include a load transmtting nenber, and an end nenber, the

arr angenmenyohgjoRgsych that the hose engagi ng nenber ar}@T}d]%Q{ﬁmgﬁg}

menber are connected through the load transmtting nenber, ere
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can be yr&Hbétcan 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
between the hose between itself and the inner member, i.e., it may contribute to the
hose engaging function.

The hose engaging member and/or the retaining members may be made of a
composite material, as described above.

The first member may include an elongate tubular bend stiffener adapted to fit
within the hose body. The bend stiffener is preferably a polymeric material, most
preferably polyurethane. Preferably the bend stiffener is tapered, such that the
thickness decreases in a direction away from the end of the hose; the degree of the
taper may be optimised for each particular application. Preferably the tip of the bend
stiffener (i.e. the part furthest from the end of the hose) is provided with a shoulder
against which any outer mechanical protection on the hose may be run.



t enmper atures bel ow -20C, bel ow -50C or even bel ow -100C. For exanpl e,
for LNG transport, the hose nmay have to operate at tenperatures down
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t he hose may used to transport |iquid oxygen (bp -1 0 rquid
nitrogen (bp -196C), in which case the hose may need to operate at
tenperatures of -200C or | ower. The hose according to the
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an end fabové.ng for a hose, according to the invention; Fig. 3
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schemat immerab@ss sectional view of a third enbodi nent of an end

fitting for %cggr%i%g tg %(r:\gtrhgir Qgpéc(t)OF tﬂS irivré\réggr;[,itr?er}é is provided a hose comprising
a tubular body of flexible material arranged between inner and outer gripping members,
and an end fitting as described above secured to each end of the hose.

The hose preferably comprises a tubular body and an axial reinforcing braid
disposed between inner and outer gripping members, wherein the tubular body
comprises a reinforcing layer and a sealing layer. Preferably there are inner and outer
reinforcing layers, and the sealing layer is sandwiched between the 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
combination of the features of the hose and end fitting described in WO01/96772,
W004/044472 and WO04/079248 the contents of which are incorporated by reference.

The hose according to the invention can be provided for use in a wide variety of
conditions, such as temperatures above 100°C, temperatures from 0°C to 100°C and

temperatures below 0°C. With a suitable choice of material, the hose can be used at



Figs. 5 is enlarged schematic cross sectional view of part of a hose
engagi ng nmenber of the end fitting according to the invention before
assenbl y; \Noz(wm&Fkﬂs 6 is enlarged schematic cross S%%&k%ﬁ&km&hﬁw
of part of ose engagi ng nenber of the end fitting according to the
i nvention after assenbl y. The type of hose to which this
invention applies is described in detail in WO01/96772. Figure 1
shows the hose 100 in nore detail. Brlilefly, the hose 100 conprlses
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conposi t&¥eRMPdpiaRPUL 400G seug%@rmh@ht heseessiee Aty 1 #leoRaating
fitting &Q&Uw&tthehois@%df@ee%@sﬁﬁéédm@(meﬂpﬁfusm §é’\/é?9l”ﬂ?f'iés'i;}?§at§r) The

sealing ring 204, whi is typically based on a ﬁ ymeric resin such
as PTFE vobmwtmélowratewe:@nd@rlmwahm fluid rmedinm, ghe tRipssUEe ANsh el inner
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of a comnmpos I'ng her includes a
| oad transf er‘l‘herhgsmosrduﬁg to%&mnpmhmnaa!mbepmm foguseewitke cor2ive a
| oad trz é{ferHB% gnber 0 and an end nenber in the formof a

di sk- sh@ SFPNg ‘plate 212 is integral with the tail end

202b of the Iﬂm*éna@mwme t8she htdomipaiyie @*ewaﬂg%hnm | oad
transferring menber conprises. a disk- shag_uwgcl ate 214 and at | eas
i

one | oad trafig drig ?r&?fﬂﬁﬁ'ﬂ@ewl G a hpserwi pies %n%f'@nta@ﬁcwfimsﬂ% the
rods 216n dibnintay -.erabl e to provide three or nore of the rods
216, and It is pre era ‘e that the rods are equi- spaced around the
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Fig. 4 is a schematic cross sectional view of a third embodiment of an end fitting
for a hose, according to 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;
Figs. 6 is enlarged schematic cross sectional view of part of a hose engaging
member of the end fitting according to the invention after assembly.
The type of hose to which this invention applies is described in detail in
WO001/96772. Figure 1 shows the hose 100 in more detail.

Briefly, the hose 100 comprises inner and outer gripping members 102 and 104,



The hose engagi ng nmenber 208 is provided with an inner helical recess
in the formof grooves 208a which are adapted to receive the outer
w re of th |I2 }Sg7er ein. The inner nmenber 202 is pr OV'PG‘FQ:B%OISB()&%
outer helical recesSs in the formof grooves WO
2009/ 034357PCT/ GB2008/ 003121 -13- 202d which are adapted.to receive
the inner wire 22 therein. The grooves 208a and 202d are spaced by
half a pitch length p, where p is thdZpitch I ength of the gripping
wires of the hose (not shown The hose en%a%Pl menber 208

).
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The end fitting 200 further includes a load transferring means which comprises a
hose engaging member 208, a load transferring member 210 and an end member in
the form of a disk-shaped plate 212 . The plate 212 is integral with the tail end 202 of
the inner member 202, as illustrated at 212b. The load transferring member comprises
a disk-shaped plate 214 and at least one ioad 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 212a and
214a respectively for receiving the rods 216. One or more, or all, of the parts 210, 212,
214, 216 and 218 may be made of a composite material which expands in at least one
direction on cooling.

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



Fig.4 shows an end fitting which is simlar to the end fitting shown
in Fig. 2, and the sanme reference nuneral s have been used to
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is not provided in the design shown in Fig.2, although it could be, if desired; the plates
212 and 214 have a smaller diameter, so that the structure is more compact.

Fig.4 shows an end fitting which is similar to the end fitting shown in Fig. 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 part 250 may be made of a composite material which expands in at

least one direction on cooling.



-15- earlier. The hose is secured to the end fitting 200 as
follows. The inner nmenber 202 is threaded into the end of the hose,

so that ”\‘3099@@313%’?5 close to the plate 212. The in_nerPC\MGngwféfo gllgle

hose is received I'n the grooves 202d and the outer wire of ¥ ose
is received in the grooves 208a. The inner and outer wires are cut
back so that they do not extend along the inner nenber 202 beyond the
grooves 2024 and 208a. Any insul atioffdef the hose is also cut back to
this point. The inner reinforcing |ayer of the hose is also cut back
at this poi nfThedgecess 290 alsei ieceives @nd ¢nd pedien260ahef & pavteetiyer andjor
204. Thi : ' h Fec :
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retai ning nmenber 230 could be separate fromthe rest of the hose
members 230 and 232 - it would be linear if it were straight plates. Non-linear decay is
more effective.

The braid folds back out of the hose body around a filleted front edge 230b of the
member 230. The filleted edge 230b prevents large stress concentrations being induced
in the braid 108 as a result of the contact of the braid 108 with the member 232 under
tension. This radius controls the contact pressure generated by the tension in the braid
108. The drop in tension is a non-linear function of the product of the angle of contact
the braid makes with the radius and the local friction coefficient. In the 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



-16- engagi ng nenber. Furthernore, additional inner and outer
retai ning nenbers 230 and 232 may be provided. -17- CLAIMS: 1. An

?Bgur ;';tibggg(zioggéﬁsgpr a conposite hose (100) of the tyQ%TM&iO&glglg a

of flexible material arranged between inner an
outer gripping nenbers (102, 104), said end fitting conprising a
first nmenber (202) adapted to be disposed within the hose, and a
second nenber (208) adapted to be di svsed around the outside of the
hose, whereby the end of the hose can be seal ed between the first and
second rR&Afl¥rs, and wherein at |east part of the first nember and/or

2t 1east  par trnglhgkt SSLAOSIRERST PSP a0 tIBWERTRY ke HAFlgF 38836

upon cooling in at ast one directio ereof. 2.
accor di rtgreaded irdd thelendudféneehoseaso ke she paeetliesfclaskedo fHerpater?d@bEne (NPER)

2. 1m0 e LRI Bl PR SRR AR A Bk P BB B i
sai d parreceibed inethé igredvesea08alr Thé inner and outer wires are cut back so that they do
not extend along the inner member 202 beyond the grooves 202d and 208a. Any
insulation of the hose is also cut back to this point. The inner reinforcing layer of the
hose is also cut back at this point, or at some point before it reaches the sealing ring
204. This means that the sealing layer of the hose directly engages the outer surface of
the inner member 202. The rest of the tubular body of the hose is allowed to extend
along the inner member 202 between the inner member 202 and the sealing ring 204.

The hose engaging member 208 is then tightened to cause it to clamp down on
the hose bring it into firm engagement with the hose. The nuts 218 are then tightened,
which induces some axial tension in the hose, thereby taking up any play in the system.
These forces are transmitted from the hose engaging member 208, to the plate 214, to
the rod 216, to the plate 212, and to the tail end 202b of the inner member 202. The
tubular member is pulled back over the upper sufface of the hose engaging member
208, and between the outer member 232 and the inner member 230. The second outer

232 and the inner member 230 clamp the braid 108 firmly in place.

The tubular body 106 of the hose 100 extends under the sealing ring 204. After
the hose engaging member 208 and the nuts 218 have been tightened, the spilit ring
206 is tightened in order to increase the force applied on the tubular body by the sealing
ring 204.

The end fitting 200 is then cooled to a low temperature by liquid nitrogen. This
causes the sealing ring 204 to contract relatively more than the split ring 206, whereby
the compressive force applied on the sealing ring 204 by the spilit ring 206 is reduced.
While the split ring 206 and the sealing ring 204 are at a relatively low temperature, the
split ring 206 is again tightened. The temperature is then allowed to rise 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.

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



adapted to expend on cooling in a direction radially outward with
respect to the hose axis. 4. An end fitting according to claim1, 2
or 3, whergj st part of the first nenber and/or t
of the sec\gtﬁg(’%sr%gf is made of a conposite material. P&&/d&%@(}gh@%
fitting according to claim4, wherein at |east part of the first
menber is made of a conposite material. 6. An end fitting according
to claim4 or 5 wherein the conpositié-nmaterial conprises carbon,
aram d, glass or IMWPE fibres. 7. An end fitting according to any
pr ecedi ®§gagiagmembery Buntheimore additionatinoér andoutergeiathimembmbe(sZa®)ands

adapt ed2§39 nﬁ%%%@?c}vi&g&.coo' ing in adrectionradially inward with
respect 10 the hose axis.



8. An end fitting according to any preceding claim wherein the
| ongi tudinal -18- coefficient of thermal expansion of the material
whi ch expands upon cooling is fromzero to -10x10-8 ofci. 9. An end
fitting according to any preceding claim wherein the material which
expands upon cooling is a conposite material conprising carbon fibres
or fibres of poly(p-phenyleneterephthala mde). 10. An end fitting
according to any preceding claim wherein the first nenber (202) is
made at | east partially of conposite naterial which expands upon
cooling, and the second nenber (208) is nmade at |east partially of a
conposite material which contracts upon cooling. 11. A hose (100)
conprising a tubular body (106) of fl-e% ble material arranged between
i nner and outer gripping nenbers (102, 104), -and further conpri sing
an end fittebgms200) according to any preceding claimsecured to each
end of the hose. 12. A hose according to claim11l, wherein ‘the
t ubul ar body conprises a reinforcing |ayer and a sealing |ayer. 13.
A hose accot-di nghedd 8tiag @PQFor aprsrroske hdse (YQhefl e YRRERMREEINg fitdudar
I'nner and osda@K106gonfiexiad Agtctialyeradgéd Bddwechlidnerand cates gappimOmbayes
(114) di sposgd Baf WeaM. bRk WEEnEN s Y SEmb&! D855y \A¥ERposed

within the hose, and a second member (208) adapted fo be disposed around the

outside of the hose, whereby the end of the hose can be sealed between the first and

second members, and whersin at least part of the first member and/or at least part of

. the second member is made of a material that expands upon cooling in af least one

direction thereof.

2. An end fitting according to claim 1, wherein at least parf of the first member (202)

is made of a material that expands upon cooling in at least one direction thereof,

3, An end fitting according to claim 2, wherein said part of the first mamber is
adapted to expand on cooling in a direction radially outward with respect fo the hose

axis.

4, An end fitling according fo claim 1, 2 or 3, wherein at least part of the first
member and/or at Ieast part of the second member Is made of a composite material.

5. An end fitling according 1o claim 4, wherein at least part of the first member is

made of & composite material.

8. An end fitting according to claim 4 or 5, wherein the composite material
comprises carbon, aramid, glass or UHMWPE fibres.

7. - An end fitling according fo any preceding claim, wherein at jeast part of the
second member (208) is adapted to contract on cooling in a direction radially inward

with respect to the hose axis.

8. An end fiting according to any preceding claim, wherain the longitudinal



14. A hose according to claim 11,12 or 13, further conprising an

axi al strengthening nmeans. 15. A hose according to claim 14, wherein
the axi al strengtheni ng neans conprises an axial reinforcing braid
(108).

-18-

coefficient of thermal expansion of the material which expands upon cooling is from
zero to -10x10°% °K™",

Q. An end fitting according to any preceding claim, wherein the material which
expands upon cooling is a composite material comprising carbon fibres orfibres of poly-

(p-phenyleneterephthalamide).

10.  Anend fitting according to any preceding claim, wherein the first member (202) is
made at least partially of composite material which expands upon cooling, and the
second member (208) is made at least partially of a composite material which contracts

upon cooling.

11. A hose (100) comprising a fubular body (108) of flexible material arranged
between inner and outer gripping members (102, 104), and further comprising an end
fitting (200) according to any preceding claim secured to each end of the hose.

12. A hose according to claim 11, wherein the tubular body cormprises a reinforcing

layer and a sealing layer.

13. A hose accordmg to claim 11, wherein the tubular body comprtses inner and
outer reinforcing Iayers (110, 112) and a sealing layer (114) dxsposed batween ths inner

and outer reinforcing layers.

14. A hose according to claim 11, 12 or 13, further comprising an axial strengthening

means.

15, A hose according to claim 14, whersin the axial strengthening means comprises

an axial reinforcing braid (108).



