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The structure of such hose generally comprises a tubular body of flexible material
arranged between an inner and outer helically wound retaining wires. It is conventional for
the two wires to be wound at the same pitch, but to have the windings displaced by half a
pitch width from one another. The tubular body typically comprises inner and outer layers

20 with an intermediate sealing layer. The inher and outer layers provide the structure with
the strength to cairy the fluid therein. Conventionally, the inner and outer layers of the
tubular body comprise fabric layers formed of a polyester such as polyethylene
terephthalate. The intermediate sealing layer provides a seal to prevent the fluid from
penetrating the hose, and is typically a polymeric film.

25 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 ne.
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 fo resist

the fatigue caused by repeated flexing.
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. members, characterised in that the end fitting comprises: an inner member adapted to

be disposed at least partially within the hose; and a hose engaging member adapted to
press against the inner member to retain the hose between itself and the inner member,
and a separate means for retaining one or more layers of the hose, the retaining means
comprising an outer retaining member adapted to press against an inner retaining
member to retain the or each layer of the hose between the outer and inner retaining
members of the retaining means.

Preferably, the inner and 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 secend 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 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



to facilitate assenbly. In a preferred enbodi nent, the outer retaining
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provided with corresponding formations. In a preferred enbodi nent, the
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PCT/ GB2004/ 000924 -3 nenbers are preeided with gripping formation to
facilitate gripping of the or each layer of the hose therebetween. There

may be padhibéreive pravided Witk gHppihgifomeationtd fadiiitate g@mggbﬂmermrémsayérn the
si npl est enbodi nent, there is one outer retaining nenber and one inner

r et ai nohthe hrsefberebetwean.possibl e to provide two or nore outer retaining

members wi t'Th?r‘é.eméﬂBSranXL&ﬁﬁbeeﬂﬁnﬁi’ﬁBQ%f-inﬁér drid mﬂé&bﬁiﬂ@gmemrgqntw or
nore 1 nner retal ni ng nenpers W t one outer retalni ng neroer . And It is
possi bltes simpsdemtedimentythereisoneioeter redaining mgmbes abd mnievinngr refeiniog nor e

2" Cor - Bsapel 1 Packse To pEPRE GG o pie bRk FRUInG Hdhpels Wil fuf hrge " oS
pr ef er akthinirg Membeanes pdseiblbas orevide tva or miraterien retdlinibhanembrd withhe form
of aring, nore pr_eferablg a split n@ The hpse enﬁ%glgg nenber,

pr ef er @B PUlArAAiFAIRg Marpeer. ﬁrgﬂysd?oqs. HoRE VIS r.py Moke GBS relading  and
the i npeimBEERGh ﬁ;o P néHRbinhbt tétABing Metmbrs! Sr@ApRBo thatBatdon bing,i nner

retai ning nenber o e retaining neans is integral 'wth the hose engaging
means. rataintrigi membiso basareortaspondg iangydgiaijnaerermbetonpri ses a first part of

The | ntegr a8 XRep SREg MSRERC S breforaBh G Shapl g iite SIERERY G

Cr 0ss- frepiharrialpréferatiy éis hé ifoen ofiaarieg.emoravipesferably-as bplfiail)g. THeehssxond

t hi ckness hein | ess th the fir t.hi ckness., The outer .retaining. nenber
my ha oA i TmRer soetoraly ettt T hedRys &F e hosipdiirbly befidu ek

ri ng- shRP &b innaNgehiver of eemnendfitirighi rd cross- sectional thicknesses may be
equal . Preferably, the sum of hge_second, and third gross- sectional

t hi cknessesiniaPrg badimentfae g refainingmembar of thewretalnipg maags is

L Egggpﬁge%n\rg@girﬁmbﬁ%sé@?@ragw eBhEdn MREBRIbodImeR tREHse WnbBgihhnbase
comprises a first part of a first cross-sectional thickness (i.e. diameter, when ring-
shaped), and the integral inner retaining member comprises a second part of a second
cross-sectional thickness (i.e. diameter, when ring-shaped), the second thickness being
less than the first thickness. The outer retaining member may have a third cross-
sectional thickness (i.e. diameter, when ring-shaped), and the second and third cross-
sectional thicknesses may be equal. Preferably, the sum of the second and third cross-
sectional thicknesses is substantially the same as the first cross-sectional thickness.

When the inner retaining member is integral with the hose engaging member, it
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
between the hose between itseif and the inner member, i.e., it may contribute fo 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



Is preferable that the hose engagi ng nmenber is L-shaped, so that the inner
retaining nenber extends fromthe body of the hose engagi ng nenber, and the
outer retaining nmenber can be receiving in the recess of the L-shape. Wen
the inner rwtaiopd/orgerenber |s integral with the hose engm@iasibeeey. the
I nner surface of the inner retaining nmenber may al so function to clanp the
hose fixedly between the hose between itself and the inner nenber, i.e., it
may contribute to the hose engagi ng fanction. The second feature relates to
the provision of a bend stiffener. The inner nenber used in the invention
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t he end end stiffener is preferably a polyneric material, npst
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means i tapseadjraaghtibat 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. An example of such outer mechanical protection is described in our
copending UK patent application number 0226271.5.

The third feature relates to the way the load transferring means is secured to the
inner member. In WQ0O01/96772 the end member of the load transferring means was
shown bolted to the inner member. We discovered that while this 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 to 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



I nner menber. In W001/96772 the end nenber of the |oad transferring neans
was shown bolted to the inner nenber. We discovered that while this
arrangenent was satisfactory, the fatigue resistance of the connection
coul d be i mY@M#OWy48maki ng the end nmenber an integral pagic9fos/ofis.d NNer
menber. Therefore, aaccording to another aspect of the invention the end
menber of the load transferring neans is integral with the inner nenber.
The integral arrangenent can be machipgpd froma single forging or a block
of wel ded conponents. According to anot her aspect of the invention there is
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member to retain the hose between the first member and the inner member, and a
second member adapted to press against the first member to retain the hose between
the second member and the first member.

According to another aspect of the invention there is provided a combination of a
hose with an end fitting as described above.

The hose preferably comprises a tubular body and an axial reinforcing braid
disposed between inner and outer gripping members, wherein the tubular body
comprises inner and outer reinforcing fayers and a sealing layer disposed between the
inner and outer reinforcing layers.

The hose preferably further comprises a protective and/or insulative fayer
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



t he second menber and the first menber. According to another aspect of the
i nvention there is provided a conbination of a hose with an end fitting as
descri bed above. The hose preferably conprises a tubular body and an axial
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Pr essihchell(208m) to about 16 inches (406 mm). In general, the operating pressure of the
hose would be in the range from about 500 kPa gauge up to about 2000 kPa gauge, or
even up to about 4000 kPa gauge, or higher. These pressures relate to the operating
pressure of the hose, not the burst pressure (which must be several times greater). The
volumetric flow rate depends upon the fluid medium, the pressure and the inner
diameter. Flowrates from 1000 m*/h up to 12000 m®/h are typical.
The hose according to the invention can also be provided for use with corrosive
fluids , such as strong acids.
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 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 assembiy;



hose woul d be in the range from about 500 kPa gauge up to about 2000 kPa
gauge, or even up to about 4000 kPa gauge, or higher. These pressures
relate to the operating pressure of the hose, not the burst pressure (which
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above tH 08 100 is described in
The ends of the hose may be sealed using the end fitting 200 shown in the

figure. The hose has not been shown in the figure, in order to improve the clarity. The
end fitting 200 comprises a tubular inner member 202 having a hose end 202a and a
tail end 202b. The end fitting 200 further includes a sealing member which comprises a
sealing ring 204, which is typically based on a polymeric resin such as PTFE, and a
stainlesé steel split ring 206 around the sealing ring 204.

The end fitting 200 further includes a load transferring means 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 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 fransferring 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 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
202d which are adapted to receive the inner wire 22 therein. The grooves 208a and



greater detail in WX01/96772, the contents of which are incorporated herein
by reference. The ends of the hose nmay be seal ed using the end fitting 200
shown in the figure. The hose has not been shown in the figure, in order to
i nprove theocebmnirdgzys The end fitting 200 conprises a tpdhydmhododsdes nember
202 having a hose end 202a and a tail end 202b. The end fitting 200 further
I ncl udes a sealing nmenber which conprises a sealing ring 204, which is
typically based on a polyneric resin_guch as PTFE, and a stainless steel
split ring 206 around the sealing ring 204. The end fitting 200 further

i ncl ud ' H‘i’%ﬁb’? ' : ' y 208, a
| oad t?gggféggﬁaﬁgéﬁe%@#é%can aﬂ%%égﬁlg?h?wné oﬁ%fqg r&z;lggﬁ{gk-shaped
pl at e s oftike pbae é¢ndishomm)i ntegral with the tail end 202b of the inner
menber 202, _as ,llustrated at 2 | tr ferrin er_.conpri ses a
di sk- shapeﬁﬁl'}ﬁsg W%‘“&f@%é@p %%i 'chlgcgest? Eﬂé?‘ﬁ}g{ﬁ“ g"g‘i@b@i@!"”ﬂn t he
figure thderfdaros bihe dbsé OO dthe RAtbininguinesiahsi conipridiesr & litndroredifivigde t hr ee

or nore of the rods 216, and it ié‘\% reigirable that the rods, are equi-spaced
ar ound meraben 230 whisl e dntegral vah E’ét tthe ipse; angaging HReMBAT ettthar od 216.
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b ovi agas appitg forildhatn inedot lB it BrctoB IR 6o dBUaRE BB 40k ch ar e
adapt egetviedretheiovterirhemben2s2 snd thed@néiraeriber 230 hergrippitg fdABaticiachryO

2004/ 079248 PCT/ G82004/ 000924 -8 202d are spaced by half a pitch I ength p,
wher e qufgr%h‘iéc‘ﬁf%fﬁ“?'@l?gg\%g‘?ﬁ“ Y‘*"%@ OS'P‘?rﬂiﬁt%j"g'vm res of the hose (not shown).

The hose engagismBBEIBTY is BRIIGEPRith 1164 HrRAnRrértiaRproldtlion® 203 WhichpEai ni ng
the braid 108 of the hose 100. The retaining neans conprises an inner
r et ai niosgtechwndssthesealingiring 304. The eipiartions F03greryethe igpreyrthesealisg gagi ng

R g R s ke L R ey
menber hapdo pfaeenidhe tubraarireempep froneinadvérfgrtlydeing palecogt afrpasition. nner
surface thepeof {0t achbh i@hRoFrbRBLE Hith S pBiyRledictihd stiffener 240 which

has apertures 242 through which the rods 216 may be received. One end of the bend

stiffener 240 abuts the plate 214.

Fig.3 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. The differences
are: the bend stiffener 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 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 outside
the gripping member 104. The layer 260 may be the same sort of iayer 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



bet ween the outer nenber232 and the inner nenber230. The gripping formations
are preferably circunferential but can take other patterns. The nenber 202
is provided with two circunferential projections 202e which are |ocated
under the swal2nngrsieng 204. The projections 202e serve tpegdidbHicek he
sealing of the tubul ar nmenber between the inner menber 202 and the sealing
ring 204, and help to prevent the tubul ar nmenber frominadvertently being
pul l ed out of position. The end fitting. 200 is also provided with a

pol yneric bend stiffener 240 which has apertures 242 through which the rods
216 may Hend R6S: ¥6§. One end of the bend stiffener 240 abuts the plate 214.
Fig.3 shows an end fitting which is simlar to the end fitting show in Fig.
2, and the Referenceds anwemadede d1igs.nadebbEenthgsadak einfordingh braidt108 foart s.
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recesses 250a and 250b adapted to receive the edges of plates 212
and 214 anchepectively. The recess 250b al so receives and end portion 260a of
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pul I'ed He%etrg 930 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 ofthe
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
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. Wen the braid 108 is pulled axially it tries to reduce its radius,
owng to the braid structure. If it is prevented fromreducing its radius
then a contact pressure is generated equal to the |local tension tines the

| ocal curvawore/oTeds | | ustrate the concept of |ocal curnaicERes@Igi der a
string were wapped around a cylinder, where the local curvature 1is the
reci procal of the cylinder radius. This contact force tines the |ocal
friction coefficient anchors the braiqg.108 (this is the so called "capstan”
effect). The frictional force is non-linear because of the undul-ating
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sealing ring
the hose engaging member 208 and the nuts 218 have been tightened, the split 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 split 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 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 |l ayer of the hose directly engages the
aouter surface of the inner nenber 202. The rest of the tubular body of the
hose is allowed to extend along the inner nenber 202 between the inner
menber 202 and the sealing ring 204. The hose engagi ng nmenber 208 is then
tightened to cause it to clanp down on the hose bring it into firm
engagenent wth the hose. The nuts 2%81are then tightened, which induces
some axial tension in the hose, therebytaking up any play in the system
These f aCIcARMSy e transmtted fromthe hose engagi ng nmenber 208, to the plate
214, to the rod 216, to the plate 212, and to the tail end 202b of the

i nner nmenber 202. The tubular nmenber is pulled back over the upper surface

of the hpse agd KEiNGREP Brmikdhg &N @nBSPRBsd Bﬁrg@ﬁ&ﬁl@ mroeﬁq@a%d the
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2. An end fitting according to claim 1, wherein the inner and outer retaining
members are ring-shaped.

3 An end fitting according to claim 1 or 2, wherein 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.

4, An end fitting according to claim 1 or 2, wherein 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.

5. Anend fitting according to any preceding claim, wherein two or more ofthe outer .
retaining members are provided.

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



wi thin the hose; and a hose engagi ng nenber adapted to press against the
inner nmenber to retain the hose between itself and the inner nenber, and a
separate nmeans for retaining one or nore |ayers of the hose, the retaining
means conprising an outer retaining nmenber adapted to press agai nst an
inner retaining nenber to retain the or each |ayer of the hose between the
outer and I nner retaining nenbers, whe+l@&n the end fitting further
conprises a |load transferring neans which includes the hose engagi ng nenber
and whi chretainingemeinbelsigfepravidedd transnitti ng nenber, and an end nenber,

t he arrangenent being such that the hose engagi ng nenber and the end nenber
are connected through the load transmtting nenber, whereby |oads applied
to the hoge ens@aurmmyadﬂeafd.ﬁ% bﬁ@PFéc%BTr@CEIélﬁ: Wh%r@ﬁ%t!@@@ﬁeiﬁn@rthe
load transferring menb n end fitting according to claimi, wherein
t e i nner refainingunembesisdntears) withdhpdiose engaginggrembpled. 3. An end fitting
according to claim1l or 2, wherein the outer retaining nenber which cones
into contact with the or each | ayer of the hose is provided with gripping

f ormati on8. t o Aaendifittingecgording togarf prebediag cmuhfm'thgecombnslhg anadengade An
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faci | it at gngalihg Hehibetfto thLemd niasterl ayer of the hose therebet ween. 5. An
end flttlng according to any preceding claim wherein two or nore of the

outer retaining nenbers are prow ded. 6. An and fitting according to any

precedi nggCl a'ﬂ?\gﬂ’g‘ﬁftﬁp'&o&&‘a: rEgJﬁ & Wi héin Y of]tﬁegéﬁ& e ripRAeT S are

provi ded. 7. An trn 't0 any Oné prece claim erein at
| east onefromnére endteﬂi thengoaenbepromded nuﬂgraalshnulﬂbr talge!risbs@neimmyl agtemrenber .

8. An end fitti.n d|n o.an eding claim further conprising an
el ongat e "}eﬁbﬁ'ﬁ’ ﬁfﬂé%gps%a'%fbeed o fit around the hose on the
oppasi te side of hose engagl ng menber to the and nenber. 9. An end fitting

.accordi ng to cla|m8 wherein the end of the hend stiffeper furthest from
e end of0¢ hARBBY oD BREOTNS O HaM B0 MetR hiapreistimet s Isgrabte

the load transmitting member.

11.  An end fitting according to any preceding claim, wherein the end member is
integral with the inner member.

12.  An end fitting according to any preceding claim, wherein the load transmitting
member comprises a cylindrical member having a first recess for receiving a part of the

hose engaging member and a second recess for recelving 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.  Anend fitting according to any preceding claim, wherein the retaining means is
disposed between the hose engaging member and the end member,

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

15. A hose according to claim 14, further comprising a tubular body and an axial
reinforcing braid disposed between inner and outer gripping members, wherein the:



mechani cal protection on the hose may be run. 10. An end fitting according
to claim8 or 9, wherein the bend stiffener Is integral with the |oad
transmtting nmenber. 11. An end fitting according to any preceding claim
wherein the end nenber Is integral with the inner nenber. 12. An and
fitting according to any preceding claim wherein the |load transmtting
menber ‘conprises a cylindrical nmenber Having a first recess for receiving a
part of the hose engaging nenber and a second recess for receiving part of
the end nwbblarbodybmnphises inasicaralpiteadinforcirtdafes and agaaiing layenbiepossah be
transferred to the end npenper via the cylindrical |oad transferring nenber.
13. An an’?Pt’f"PF’ﬂl%'@EEB‘MPH@H’%’“&’&?’"S?@@&% ng claim wherein the retaining
nmeans is disposed between the hose engagi ng nenber and the end nenber, 14.
A hose including an end fitting according to any preceding claim 15. A hose
accordi ngld.o g'oae aecomtling: toetlair tgrars! ;gvhken depsrgenb apon atmimati2 durther

rei nf orci 1.d_dj i nner 0 r L RAI . wherein
the - 15 Capaid s BB R A SraEr T e et Fn o sPB ege L a2
seal i ng | gretective apdeehsulativesyer hisan BRE pofivh whitiels adeipédiodeteckiozeirs. 16.
A hose acgording to claim 14 or 15 when dependent upon claim 12, further
conpri si n@ezﬁf‘ﬁr@?%'istqf\ﬂée gyildrical Inad trapstegred)@mMbak apped ar ound sai d 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
transferr&l nebese adcprding tooelainad4 otiionitd, whesiathe braid afthe hossis ratained n t he

bral d of blGeBRS% ek &h@bURS retBFiNg Sanitls bFBSrelling Wt ot 2 1l NG member s
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