WO 2012/004483- 1 -PCT/FR2011/051132 Filling outlet, its use and filling method The present
invention relates to a pressurized-gas filling nozzle, a unit comprising a connector and a 5 filling
nozzle, the use thereof and a corresponding filling method. More specifically, the invention concerns a

filling nozzle desjghesopenumaegnith a filling connectoriof-a 10 faucepet Artesarjzeslifiiad recipient,
including at least one claw extending longitudinally about a longitudinal axis, the central space located

between the claw or claw?,gg'ddhe Ioggj:t diQaI c%ig f%rsnéingrgg %ricﬂslur{e intggﬁg%to receive a filling
connector of 15 cylindrica overaﬂ%hape. € invention concerns’in partﬂ:uﬂlrt e Tilling of

high-pressure gas bottles (for example between 200 and 700 bar). The present invention concerns in
particular a mecharismdpe guickly aonnestinga fillirg aezde (@rclamp) paaconneetod-efasgas bottle

to enable sald b%*&'ﬁ%? filled, Buch deviges ysually havedwo funetions:, - Adegking.fgetign (i.e.
mechanical engagement) of the nozzle to the connector and 30™- A fool-proofing system (i.e. a
male/female systen &by 2ehe a shBEfictzzIE ke bEbnekibd fo aSPEchitAYPE b fonnector
to prevent dangefoiid togneetidnsy..35 To ensure the"fool proofing“function,most manufacturers use
lugs on the profile of the filling connector.

More specifically, the invention concerns a filling

nozzle designed to engage with a filling connector of a

10 faucet of a pressurized-fluid recipient, including at

least one claw extending longitudinally about a

longitudinal axis, the central space located between

the claw or claws and the longitudinal axis forming an

enclosure intended to receive a filling connector of

15 cylindrical overall shape.

The invention concerns in particular the filling of

high-pressure gas bottles (for example between 200 and

700 bar).

20
The present invention concerns 1in particular a
mechanism for quickly connecting a filling nozzle (or
clamp) to a connector of a gas bottle to enable said
bottle to be filled.

25

Such devices usually have two functions:

- A locking function (i.e. mechanical engagement) of
the nozzle to the connector and

30 - A fool-proofing system (i.e. a male/female system
that only allows a specific nozzle to be connected to a
specific type of <connector to prevent dangerous

connections).

35 To ensure the “fool proofing” function, most
manufacturers use lugs on the profile of the filling

connector.



WO 2012/004483- 2 -PCT/FR2011/051132 However, these connection systems make connection
operations more difficult, in particular automatic connection operations. 5 According to another known
system, a jaw system of a filling nozzle engages the threads of a threaded connector to enable the unit

to be locked. THEIRAMRER M 4B a system relatesZessentially to SBRRY FRAGL HO&IZr is not

able to properly check the quality 10 of the lock. Furthermore, the threads of the threaded connector
tend to becomertamagad, whighealfectstherquatityvef the machanicahegnectigmeaumeant

FR2570469descri il ozzle 15 comprisi rticulated pegs.that selectively. grip the body of the
faucet such as t%i%a%:ﬁ%€%£ O i 815# t it 15 &%ﬁglg%%%lﬁfét ofatﬁlg%npatt

[
ly hold a gas inlet e nozzle again alcet. 20 This
type of engagerfERESTT 408 iSPBhRvePRitficult to implement by operators and does not provide a

sufficient guarantee of safety, in particular for filling at industrial rates. The positioning of the filling

nozzle in rejatiog ta the fancetis aﬁ?o?t%gﬁﬁcﬂﬁé&ﬂ hgggstgeqrptorgatga@oc%‘gﬁl Ug£,343,630 and

DE 92 176 29 describe systems for delivering high-Eressure fluid including engagement jaws that are

longitudinally mbvatie®d 3078~6OR to EBREkterhAfsleb SAtSjawk fandfan HidrRg5iSton can be
moved longitudimatipantderthecactioalf @ ddmmeuticrt incorjurateddriectheTedivelyasyisteok 35 WO

2012/004483- 3-PCIHRR2QL 1ORIISR Qne ahigstivef dhis avention is to niiggte somer all of the
drawbacks of theﬂorior art as set out above. )
the operator is not able to properly check the quality
10 of the lock. Furthermore, the threads of the threaded
connector tend to become damaged, which affects the

quality of the mechanical connection.

Document FR2570469 describes a filling nozzle

15 comprising articulated pegs that selectively grip the
body of the faucet such as to sealingly hold a gas
inlet of the nozzle against the gas inlet of the
faucet. o

20 This type of engagement and seal is however difficult
to implement by operators and does not provide a
sufficient guarantee of safety, in particular for
filling at industrial rates. The positioning of the
filling nozzle in relation to the faucet is also

25 difficult and hard to automate.

Documents US 6,343,630 and DE 92 176 29 describe
systems for delivering high-pressure fluid including
engagement jaws that are longitudinally movable in

30 relation to a fixed external sleeve.

The Jjaws and an internal piston can be moved
longitudinally wunder the action of a connection
incorporated into the delivery system.

35
Document EP 1 447 574 Al describes a system for the

mechanical connection of two shafts.



For this purpose, the filling nozzle according to the 5 invention, which conforms to the generic
definition given in the preamble above, is essentially characterized in that the internal face of the at
least one claw located facing the central space is of flat overall shape and has reliefs and/or recesses

of set 10 dimen¥i®n3 0t/ RA&&EEd/or recesses beilg spaced relatRe%d BReShnbif&liA 2%et fashion

so that they fit into the matching grooves and/or reliefs formed on the external face of a filling
connector, the ajdeassieneiawdely mavable irasavarsaly ik refationitoitye 4o lergitidinal axis

between an "opeq Pasition to spable.hi nsertian of g conneglor in the.ganial spags gad a "closed
to

position to enablé the internal face of the claws to Tt the external face of a connector, said nozzle
including a locking member movable between an 20 active position locking the claws in closed position
and an inactive positiah galingibec|awshio nidveltiribe nper pesitiaordtijsing acsingble and cheap

mechanisng, the; iyentian,gs periorms the Jollawing fupgtions;. Engagement tg gpsure 3 ggod locking

of a filling nozzle to a connector and Fool-prooflng, to ensure that the filling nozzle fits 30 the

connector it is cBinbiRed with (or ViR verddy S er, tA8hshodimefits of 37E FVERTdH ¥hay have
one or more of tesfohowgifeatures: WG 20L2H04188xr4aPCTAR2EM /05Kl 32t Themdizle

includes at leastgae clawfhatsandemeyed Rgtwegrs theopenandglased pasitigns ey means of a
pivoting movement ab LJ;t an axis of artjcujation, Ttﬂ gsl,dn n&ember includes a slegvesoefttubular 5

elo
overall shape al%{ﬁéf boﬂﬁl‘?@ attB8st 88 claw, The sleel%/e/ igxr—noﬁggl%slﬁ?rsansﬂation im a direction
parallel tolthe Ichtigdindbagis, The loalkdg afenbentd/sushatbgeensult kaiads tBeaesde position

thereof by a retgraigember. 49 -dyhen tha-akleast:ong clautis fia 9peBPOSIHON: R3O pEgyents the
locking memberffr%m m%vin%gom thg irlglactive osition to the 9ctive R
1T 1 4/or

c)f,itiogS and in @gt, (gvhen the at
least one claw is in cloSed posforrf}athé: moventent of the |8€klng member from %1erfrr11activen15 position

to the active podifién R¥@pteterfidagdy e stopllling connector, the at least
one claw being movable transversely in relation to the

15 longitudinal axis between an “open” position to enable
the insertion of a connector in the central space and a
“closed” position to enable the internal face of the
claws to fit the external face of a connector, said
nozzle including a locking member movable between an

20 active position locking the claws in closed position
and an inactive position enabling the claws to move to

the open position.

Using a simple and cheap mechanism, the invention

25 performs the following functions:

- Engagement to ensure a good locking of a filling
nozzle to a connector and
- Fool-proofing, to ensure that the filling nozzle fits

30 the connector it is combined with (or vice versa).

Moreover, the embodiments of the invention may have one

or more of the following features:

35 - The nozzle includes several claws spaced out from

each other about the longitudinal axis,



The nozzle includes a movable member for selectively opening the claws, said opening member being
movable between a "working" position preventing movement of the 20 claws from the open position to

the closed position and an "idle" position enabling the movement of the claws from the open position to
the closed positth, 2032 6p8dit83nember is pushed by-default towaREFHRRABANAP pai@h thereof by
a return member, 25 - The opening member opens into the central space located between the at least

one claw and the lopgiudipal.axds, the-apepiag membeizkeingmevabla fromrhe werkingpesition
thereof to the idle Qfos@i[ti%n %hv(\;:‘re%‘ Lg}gler the dire%té)rci:rl%irecémecshggiicgl ac ion ?n%g}‘lthegi#ling
connector when tAiS atterepeneeetrates e tetitrat Spacé of the fﬁl?ng nozzI}e, Yehozzie includes a
valve actuator tRafds delebfigeBIVeRSIE imhrideriial apace &fadtibicthbadiéting of at least one
internal valve of-a filling 35 e@niecior. mEh® slaws arel masableain tsarsiation betweebtieapen and

closed posifons, O, 2012004463, 5 :PCTIFRZOI051132, The nozsle nelyes,t east one claw

movable between the open and closed positions via a bendln% nd/or pivoting movement about an

axis of articulation FX& ifi YERYiSn IS thBBiaRYScated &if aRoLpSieIn 1S edtreMiil LSRR RIaw, i.e.
the axis of articglatie isdbcatedtatarn exitemiiyd dhtie daddhat is on the upstream side of the nozzle

in the direction of ﬂgweofilaecﬂmﬂg gﬁéﬂﬂ)g&e riobzzgushe_@%@llin@e@%ﬁetingw§§&gre%ﬁgfour claws

10 arranged about the longitudinal axis, The stop selectively preventing the passage of the locking
member from tRGHAAR PSSP HRSTERE JositnGRETHEs BETERET one shoulder formed on at
least one tlaw, 15 Whke opdrengernerhbes nclades & $arMacesormingog selectiveistoppreventing the

approach of theatdeast,ene S1avk as adunclier ghdheRagiion of thg ORRRIAG FemRel indiglation to the
at least one claw, T e.g%enl%g member includes a bo%%/ of tubular overall 20 shape, the external
pi

surface of which 8§ s Broft€Thtditiet s aREept andiide Hidtat 18RSt ohi i t6 determine
the opening of $ékEat lehst one clafitretationd ave [bAgitkinalagied position, the

movement of the locking member from the inactive

15 position to the active position is not prevented by the
stop,

- The nozzle includes a movable member for selectively
opening the claws, said opening member being movable
between a “working” position preventing movement of the

20 claws from the open position to the closed position and
an “idle” position enabling the movement of the claws
from the open position to the closed position,

- The opening member is pushed by default towards the
working position thereof by a return member,

25 - The opening member opens into the central space
located Dbetween the at least one c¢law and the
longitudinal axis, the opening member being movable
from the working position thereof to the idle position
thereof under the direct or indirect mechanical action

30 of the filling connector when this latter penetrates
the central space of the filling nozzle,

- The nozzle includes a valve actuator that is
selectively movable in the central space to actuate the
opening of at least one internal valve of a filling

35 connector.

- The claws are movable in translation between the open

and closed positions,



The opening member is movable in translation in a 25 direction parallel to the longitudinal axis, The
valve actuator of the filling nozzle is movable in translation independently of the position of the at least
one claw and of the position of the locking member, 30 - The return member pushing the opening

member includ¥® a2 B3¢ 884488 compression sprifg or a traction EFTHFREAL h692RIFEudes a

movable part that is sensitive to the internal pressure in the filling nozzle, to 35 selectively lock the
locking member irrthe agsive poskignidrs thedfillingBezzbe s Widar pressise d.eadendhe nozzle is

distributing the pressurized fluid,. W 004483:6 -PCT/ 011/0 ;- The tor is
oriented verticatﬁ?/, i.el.éfl%%nﬁIIilr(JilgH %oz%gi%%naecﬁgr%églfyogéngcl?égd \]/%rtiga%l rgr;gz to%%%]};)%%tom to said
connector. 5 TRE-FREATSh H18F BBRESNSAUHI cBpAZhg atifling EbARECHBFARE a Fill§hozzle, the

filling nozzle having ary ane af thecteatities sevaseabhve atbelowythe &ling ‘tonseetsamémprising a
body of cylindricgl overall shape exfending,along a longidingl axiscthe, 10 extemal syrface of which

has transversal grooves and/or reliefs of set dimensions oriented perpendicular to the longitudinal axis

of the connectotCfR §iBo\RE afdorSEldEbbig sphcedifi a SeEMariitétin the IoRgitutf@l direction
of the connectarptherretiefssidand/ér Eressesaf theiat |ledst ode vz hwatcling Samvgrobves and/or

reliefs of the copnecter 19 engble-a selgctive.engagament of the claws to the body of the connector. 20
According to other ﬁossibr%edéea?tures: - At least spme of the trarliversal grooves and/or reliefs are

formed on the circ re i b&ﬁF é?’%e &6}1(?1]9% %0 enabfetan engag%%rentco W at least 25
one claw8 thecsuthnofafie Tonnectoheedaraasswitmadngdas position of the at least one claw about

the longitudinal axisyef theregnneetosckhiuse 1Re fpekpicefing funetien (has¥esoreet the
locking member from the inactive position to the active
position includes at least one shoulder formed on at
least one claw,

15 - The opening member includes a surface forming a
selective stop preventing the approach of the at least
one claw as a function of the position of the opening
member in relation to the at least one claw,

- The opening member includes a body of tubular overall

20 shape, the external surface of which has a sloping
profile intended to accept and guide the at least one
claw, to determine the opening of said at least one
claw in relation to the longitudinal axis,

- The opening member is movable in translation in a

25 direction parallel to the longitudinal axis,

- The wvalve actuator of the filling nozzle is movable
in translation independently of the position of the at
least one claw and of the position of the locking
member,

30 - The return member pushing the opening member includes
at least elither: a compression spring or a traction
spring,

- The nozzle includes a movable part that is sensitive
to the internal pressure in the filling nozzle, to

35 selectively lock the locking member 1in the active
position when the filling nozzle 1is under pressure,
i.e. when the nozzle is distributing the pressurized
fluid,



30 geometric match between the filling nozzle and the connector) needs no angular indexing of one
part in relation about the longitudinal axis. This facilitates the connection, in particular a potential
automatic connection of the nozzle to the connector. 35 According to other possible features: WO
2012/004483- WPPRVARAPKI4831132 - The filling n6zzle connects RGFCHERZM L /Btht3aw or claws
only to a filling connector with no mechanical attachment to the body of a faucet bearing the connector,

5 - The filling cannestr in¢ludas adody feuning.andntespal fijlingciraiitiRetween sne upstkeam
. . 32 dning.2eh WTTREN >
extremity conn%ci[lfg ito the fllllnglr(leozzle and one do.vvnsg'; eam extrem|tg%|)gkln\g7:;ear ﬁcggﬁr%t, the

connector comprising Eig isgl?aﬁng Valve“moVabiedh rélaton to 8 Seat T0 Detween an ups rbam closed

position of the difceiit diPa Howpeticam GgerPpositierBRerLaikcuit, said isolating valve being pushed
towards the upstream position thereof by a return member, the connector also including a dust valve

arranged upstregm of {ie 45 isglaing.alve, sald dustvalys being movable,ip relafion (o fae body
between an upstream c}{)sed position of tﬁ_e upstream extremity ofm tﬁe cwcw?and a downstream open
position of the FsEHERHT eifcuR@Rtrethityt ShikLagst IEEDEIng pikhedtovatdS thé 26 EipStream

position thereo_ftiayvamgtuammemimrgﬂmléwie@mﬁdm aﬁlierdnterrms@deomthebeut_emf at Iea;t _
some of the fIwgrp@sngltiq{ e%rgntﬂgeg@)tgeag&ﬁ gg@itxgngt@o@Nﬁreg@lgﬁ@ﬂl%gf the circuit,

the filter being movable with the dust valve, 25 - The dust valve includes a downstream extremity and,

when said dust¥&Refistn SRR LR ERIFEVREYR FoshiSdieHiid the dEsheam@&remity of
the circuif, @his dewastnedm extrefitycof thdé dustyatie phstes anrapstvears &ktreguty@f dse movable

isolating valve 19,30, move dhe isalating walve igyards ihe,downstears 9ppa-SHEeH pesiign thereof.
The invention also rejates to a use of a fllllnéinozzle according to %39/ one of R?e features set out above
gi'i) 0

or 35 below or &nit %cir(aﬂ%]ﬁ_) hE f&turelSet S “or betsw FBring =

pressurized fluignddipientr lpafisuldrel pessivized@asbottie. set manner in the
longitudinal direction of the connector, the reliefs

15 and/or recesses of the at least one claw matching said
grooves and/or reliefs of the connector to enable a
selective engagement of the claws to the body of the

connector.
20 According to other possible features:

- At least some of the transversal grooves and/or
reliefs are formed on the circumference of the body of
the connector to enable an engagement of the at least
25 one claw to the body of the connector regardless of the
angular position of the at least one claw about the

longitudinal axis of the connector,

Thus, the fool-proofing function (i.e. the correct
30 geometric match between the filling nozzle and the
connector) needs no angular indexing of one part in
relation about the longitudinal axis. This facilitates
the connection, in particular a potential automatic
connection of the nozzle to the connector.
35
According to other possible features:



WO 2012/004483- 8 -PCT/FR2011/051132 The invention also concerns a method for filling a recipient
W|th pressurized fluid, said recipient having a faucet with a filling connector provided with a body of
cylindrical overall shape extending along a 5 longitudinal axis, the external surface of which includes

transversal gro¥R283d 6P PR3 of set dimensions driented perpeRFAAERSAAL 187dittRfhal axis of

the_ connector, the connector including at least one internal valve, the method comprising a step in 10
which the connectonis raecharigalhoeniinecteshioe fiingaorale acediding teaamhene dathe features

set 15 out aboveor below, e ternal 22 of age, o ofdhe Jling 0 7i5J RS G Shape of the
connector. According to other pgssmle eatures: the the
attachment to the body of a faucet bearing the
connector,

5 - The filling connector includes a body forming an
internal filling circuit between one upstream extremity
connecting to the filling nozzle and one downstream
extremity linking a recipient, the connector comprising
an isolating wvalve movable in relation to a seat

10 Dbetween an upstream closed position of the circuit and
a downstream open position of the circuit, said
isolating valve being pushed towards the upstream
position thereof by a return member, the connector also
including a dust valve arranged upstream of the

15 isolating valve, said dust valve being movable in
relation to the Dbody between an upstream closed
position of the upstream extremity of the circuit and a
downstream open position of the wupstream circuit
extremity, said dust valve being pushed towards the

20 upstream position thereof by a return member,

- The dust valve has a filter interposed on the route
of at least some of the fluid passing between the
upstream extremity and the downstream extremity of the
circuit, the filter being movable with the dust valve,

25 - The dust valve includes a downstream extremity and,
when said dust valve is in a given “contact” downstream
position opening the upstream extremity of the circuit,
this ‘downstream extremity of the dust valve pushes an
upstream extremity of the movable isolating valve. to

30 move the isolating valve towards the downstream open-

circuit position thereof.

The invention also relates to a use of a filling nozzle
according to any one of the features set out above or
35 below or a unit according to any one of the features
set out above or below for filling a pressurized fluid

recipient, in particular a pressurized gas bottle.



at least external The filling method involves a step in which the locking member is locked in the active
position when 20 the filling nozzle is under pressure and/or when at least one valve of the filling

connector is open, The method includes a step in which the at least one valve of the filling connector
is opened selectiPeld Othe /8848 Hhich the at least ofe valve is ope REF 2ZER2AELLVE§ I3 Bérfotmed
independently of the step in which the filling nozzle is connected mechanically to the connector, in

~ particular the step & whichethei atleast aae adraris:apened iseerfoymed gfter the stepgn which the
fling nozzle is connegted mechanicall30.to the conpeeior. Th inyeptlon may.lsq.iglate o any
alternative device of method compri&ng any combination of the features set out above and below. 35
Other features @ndfiseHedits #ictdetdutihlthé R sERHBABAEWPERVidRLWitH feferen&OBthe figures
in which: Figure£l is ayattidlparspective dewlshowisigspdetaibeftafitling nozza earnecting to a

connector ?)ccorfig)r}ggtf_)tgggﬁgi?le egggmgle embodiment of the 5 irg@ggg% Figgfe_s %Vﬁg%ﬁ are partial

longitudinal cross sections showing two successive states in the process of engaging a filling nozzle to

a connector accofGing 6% pddsie Exhfthle efftRfRENt SFAREIHvertht €65 Figdre £R% cross
section showingia fiking imzzle acterdirgito mepassikie exdmple texnbodenehvoftheudyerdion, Figure
5 shows the filling nazzle fron Figuie dqonpecteddo adilling cannecien inavhigh the filliag:15 nozzle

begins a process for oPenin the internal valves of the fiIIiné; connector, )
one internal wvalve, the metho comprlising a step in

10 which the connector i1s mechanically connected to a
filling nozzle according to any one of the features set
out above or below, the internal face of the at least
one claw of the filling nozzle matching the external
shape of the connector.

15
According to other possible features:

- The filling method involves a step in which the
locking member is locked in the active position when
20 the filling nozzle is under pressure and/or when at
least one valve of the filling connector is open,
- The method includes a step in which the at least one
valve of the filling connector is opened selectively,
the step in which the at least one valve is opened
25 selectively is performed independently of the step in
which the filling nozzle is connected mechanically to
the connector, in particular the step in which the at
least one valve is opened is performed after the step
in which the filling nozzle is connected mechanically

30 to the connector.

The invention may also relate to any alternative device
or method comprising any.combinatian of the features
set out above and below.

35
Other features and benefits are set out in the
description below, provided with reference to the

figures in which:



Figure 6 is a schematic view of the filling nozzle from Figure 5 mounted on a recipient and in which the
filling nozzle opens two internal valves of the filling 20 connector. The filling nozzle shown in Figure 1
includes three claws 2 extending in a longitudinal direction about a longitudinal axis A. The claws 2
delimit a centraM®s S8R/ 10R4%RBabout the longitudifal-axis A formR§BAFEIA3ItBIddREed to
receive a filling connector 1 of cylindrical overall shape (see Figure 1). In the example described, the
filling nozzle includes 30 three claws 2 arranged about the axis 2 but, naturally, a nozzle having one,
two or more than thl[%e clagvs % Wcl)uld be %%srséqlgl Thlg clawg 12Vee1re I/_olr %amglg arl[langed
symmetrically 35 abolt e axis A fat f20%f6m each (ﬁﬁesp% 15 preferagly flat and mcludes reliefs 12
and recesses 2818t détldiriénsfons {dikiciBions gelemipeanrfisietselCand pERERERERFlY to the

axis A). 5 Furthermasedtiieyreliets 12 angseeasses 22-arengfiaceddnngidiidiealty ino€lationdo one
another in a setmanner.tg Afit into the matching grooves 11 and reliefs 21 located on the external face

of a filling connector f see Figure 1 and Fi39ure 4), i.e. the reliefs 12 and 10 recesses 22 have set
Iocaﬁons"1adﬁ%cﬂ8ﬁ$%ﬁﬁﬁﬂ 2 and are partial longitudinal cross

sections showing two successive states in the process
of engaging a filling nozzle to a connector according
to a possible example embodiment of the invention,

10 - Figure 4 is a cross section showing a filling nozzle
according to a possible example embodiment of the
invention,

- Figure 5 shows the filling nozzle from Figure 4
connected to a filling connector in which the filling

15 nozzle begins a process for opening the internal valves
of the filling connector,

- Figure 6 is a schematic view of the filling nozzle
from Figure 5 mounted on a recipient and in which the
filling nozzle opens two internal valves of the filling

20 connector.

The filling nozzle shown in Figure 1 includes three
claws 2 extending in a longitudinal direction about a
longitudinal axis A. The claws 2 delimit a central
25 space located about the longitudinal axis A forming an
enclosure intended to recelve a filling connector 1 of

cylindrical overall shape (see Figure 1).

In the example described, the filling nozzle includes
30 three claws 2 arranged about the axis 2 but, naturally,
a nozzle having one, two or more than three claws 2

would be possible.

The claws 2 are for example arranged symmetrically
35 about the axis A (at 120° from each other).

The internal face of the claws 2 (i.e. the face of the

claws 2 turned towards the central space and the axis



to the axis A when the claws are parallel to this axis A. Thus, the nozzle fits a given connector
geometry, 15 limiting the connection to a specific type of connector, to enable the mechanical

connection for compatible applications only (to ensure for example compatibility of the gas type and
filling pressure) W@ APRAL08448Ad preferably all-ofiRe claws 2 are RERATRR hALAH3dI$ 2n relation
to the longitudinal axis A between an "open" position to enable the insertion of a connector 1 in the

central space (sg¢ Figure glardazpiosed? pasitiogrig enable thee25 intennad face pbthesglaws 2 to fit
the external face of a conne(é%ogolsé'%ee Fl%uredté}ﬁelzr?r 1—:-xa£;npl(g1 the claw or clagt/)s 2 can pl%gﬂoved

recegsses . se 10nsS .. eI1S101sS etermi
between the open an& C%Se 1ons by means Ofga pivotin movement a Ou% an axis 20 of

articulation. As SHARFYETIGEY 1 3Re DETBEAMIEIRtRRBY theclal® 2islscatbd at an "upstream”
extremity of the claw 2, i.e. at an extremity of the claw 2 located on the upstream side of the nozzle in

the directiop of f iilin S jn.t zle upstream ¢ %/gglstr m_(whe zzle is
supplying agfillinmga)%%%?%%%gwgéﬂgﬂ g&%eg%z 11®-P§15r FF%JZeOQf%O 5113%§Naatﬁ\§;lIgﬁt%%grr%ovement of
the claws 2 bet

the ShetPand cloded pEdiRcHSBY mansBta FERIRGandIsr adrarfitional
movement of thexetawesr?2 woulflibe possiblelas ansdticint ngcambivadien. 15 Thedozzé atsbdncludes a

locking member_3 that,isypawakle beween.an.active pagitiondeckingethe clays 24p clased position
and an inactive position enabling the movement of the claws 2 to the open position. .10 As shown, the
ng}e%EE

locking member'3 r&§ Sndldde s SlebvE8 3 oftaBUEF oderall Sh&pe 475 A656 thé cBIE 2. The
sleeve 3 id Belectrelsmevalilé ihaaes|ation ihoektionts theclawsi2 freatthesctioapadallellto the

to the axis A when the claws are parallel to this axis
A,

Thus, the nozzle fits a given connector geometry,
15 1limiting the <connection to a specific type of
connector, to enable the mechanical connection for
compatible applications only (to ensure for example

compatibility of the gas type and filling pressure).

20 At least one and preferably all of the claws 2 are
movable transversely in relation to the longitudinal
axis A Dbetween an ‘“open” position to enable the
insertion of a connector 1 in the central space (see
Figure 2) and a ‘“closed” position to enable the

25 internal face of the claws 2 to fit the external face

of a connector 1 (see Figure 5).

For example, the claw or claws 2 can be moved between
the open and closed positions by means of a pivoting
30 movement about an axis 20 of articulation. As shown in
Figure 1, the axis of articulation of the claws 2 is
located at an “upstream” extremity of the claw 2, i.e.
at an extremity of the claw 2 located on the upstream
side of the nozzle in the direction of flow of the
35 filling gas in the nozzle upstream to downstream (when

the nozzle is supplying a filling connector).



15 longitudinal axis A between the inactive position (upstream, see Figures 2, 3 and 4) and the active
position (downstream, see Figures 5 and 6). As shown in Figures 4 and 5, the upstream extremity of

20 the sleeve 3 may be mounted slidingly between a lower base 15 and an external casing 16. For
example, the ba&e 292/ 0h48Bon the casing 16 Byt means of oneRFINER28ddcHBdd3dembers
such as screws 17. The base 15 is for example of tubular overall shape and houses a 25 valve

actuator 111, which s preferably sehilecineactive positiondiewyds the dawastreas exgemity) the
sleeve 3 grips the 5Iav<¥f 21in Iosedfosition, i.e.in dOV\II{]SS'[I’%afﬂ e sleaer\llg

osgion th E(arnés a
g 3
mechanical 30 Stop prev%%%ng %Sc gv%/glisfroﬁ}’op%%?ng. In mac%ve [)ec%ltf'or%]g(towar(% the upstream

extremity of thetriozel aebamiglres ey enand- 4P fhe-Bleeve B ablsine R POS FicveSnto the
open position. 3&Far example: the-dewnsiteas extremity of the external face of the claws 2 includes a
shoulder faLming a stop 32 intended to engage the sleeve to define the active and inactive positions of
the sleeve 3. Furthermore, these stops 32 can selectively prevent or enable movement aof the sleeve 3

from the inactivEpRsitior fd fhe 2kfive PRRRIGHIRT the cléS&K pBSitidRTIRE clawsB3the Afdovement of
the sleeve 3 frompthelkbactivetvpesitiem toethe iactive pesitibn:fslidockintte dbwnsiteara diection) is

not prevented by the stgp 3. The slepyg 3 isareferably pushedby dsiaultigwardsdie aative position

thereof (towards the downstream 10 extremity) by a return member 60 such as a compression spring.
For example, thERf XA ER ettty D& 4ty 60 bRar G QRETInBYasEE! 15 The nozzle may

also prefer@ibly include a movable member 4 for selectively opening the claws 2. This opening member
4 has for ﬁxaml@le aéﬂ%ﬁg shape qrt&fbi@ig}@urﬁ%%ég the paga 15 akauidiee movaklewvalve actuator
111. 20 The opening member 4 is preferably. movable in translation algng the longitudinal axis A. This
opening membéjrr%l4 %‘T‘k&‘lv e @éf\%ﬁ%i 53 vgv% " %Egﬁ%ﬁ%éivae%ﬁh% mg?/lgmecr?tab"ﬁhgﬁ_ claws 2 from
the open positidfi® tisd erised posisorsaidean tdrlyposiggable 1n translation in

relation to the claws 2 in a direction parallel to the
15 1longitudinal axis A ©Dbetween the inactive position
(upstream, see Figures 2, 3 and 4) and the active

position (downstream, see Figures 5 and 6).

As shown in Figures 4 and 5, the upstream extremity of
20 the sleeve 3 may be mounted slidingly between a lower
base 15 and an external casing 16. For example, the
base 15 is mounted on the casing 16 by means of one or
more attachment members such as screws 17. The base 15
is for example of tubular overall shape and houses a

25 wvalve actuator 111, which is preferably mobile.

In active position (towards the downstream extremity)
the sleeve 3 grips the claws 2 in closed position, 1.e.
in downstream position, the sleeve 3 forms a mechanical
30 stop preventing the claws 2 from opening. In inactive
position (towards the upstream extremity of the nozzle,
see Figures 2, 3 and 4), the sleeve 3 enables the claws

2 to move into the open position.

35 For example, the downstream extremity of the external
face of the claws 2 includes a shoulder forming a stop
32 intended to engage the sleeve to define the active

and inactive positions of the sleeve 3. Furthermore,



25 enabling the movement of the claws 2 from the open position to the closed position. The opening
member 4 includes an external surface forming a selective stop preventing or permitting the 30
approach of the claws 2 as a function of the longitudinal position of the opening member 4 in relation
to the claws 2. For &&31e0448Bown in Figures2 t25,-the openindPSs MFRAB&14 Hrldd®2 a body of
tubular overall shape, the external surface of which has a sloping profile 40 that guides at least one

claw 2. For exapmplesa religf J-0f the interal faceif at {eastpnetlaw s guided yngpntact with the
sloping profile 40. The slq_fin% p@;ilee ééqéherefo e %auseségee at least one claw 2 %oi%%en in relation to
y

the IongitudinaII%f))(}’ée,&l.ef)l he opening member 4 is [ﬁ%?éra pﬁrslﬁé: ij%ePa%?tjtowardsttﬁe working

position thereoffdewnseeans bpasetinmember stifch 8¢ @s@pRaSicni §fring fTh&Bering 5 of
the opening megikar# ig forrexamplednewtied abeyttheadveagtuatosr 14 randibears against this 10
latter. An example connection of s a filling nozzle to a filling connector,1 is describe low. 15
Figure 4 sh%(()wsgc';\gfﬁfantg:L %gzzl?ec%r_l d%cgc)enne%'%gcql Bfoesitio%?sr#élc%lws g%&g (linl}{e ative y 0o qéﬁ%osition.
The locking sle SRR RRBA BY1RE Tltis 2 F i bive po¥rbhTdpStredhy TheBhehing member 4 is

in working position (upstream). 20 When the filling nozzle is placed on the filling connector 1 along the

longitudinal axisy{from.Hata left in EiguweH. e glaws,g apes ogtif preessary te shghlgdhe
insertion of the connector 1 into the |
the active position thereof (towards the downstream
10 extremity) by a return member 60 such as a compression

spring.

For example, the upstream extremity of the spring 60
bears against the base 15.
15
The nozzle may also preferably include a movable member
4 for selectively opening the claws 2. This opening
member 4 has for example a tubular shape and is mounted
in the base 15, about the movable wvalve actuator 111.
20 The opening member 4 1s preferably movable 1in
translation along the longitudinal axis A. This opening
member 4 is movable between a ‘“working” position
preventing movement of the claws 2 from the open
position to the closed position and an “idle” position
25 enabling the movement of the claws 2 from the open

position to the closed position.

The opening member 4 includes an external surface
forming a selective stop preventing or permitting the
30 approach of the claws 2 as a function of the
longitudinal position of the opening member 4 in

relation to the claws 2.

For example, as shown in Figures 2 to 5, the opening
35 member 4 includes a body of tubular overall shape, the
external surface of which has a sloping profile 40 that
guides at least one claw 2. For example a relief 12 of

the internal face of at least one claw 2 is guided by



25 central space of the filling nozzle. The extremity of the connector 1 is then in contact with the
extremity of the opening member 4. The extremity of the connector 1 then pushes the opening
member 4 towards the upstream extremity of the filligg nozzle against the force of 30 the spring 5. The

retreating move‘ﬂ%rﬁ? 4453 upstream extremity’of the nozzle)%FTI'{g 538%69%?16 r 4 enables

the claws 2 to approach the longitudinal axis A (via the sloping profile 40). The reliefs 12 and recesses
22 of the claws 2angage withi tHie rechesesslbband rpliefs Plleof tHO extethal susface ohthe

connector 1 (segFigure 3 then hlaures), JTheclaws 2pivot and glase oggdhe.ganpegtog d. This

engagement is only possible if there is a good geometric fit between the claws 2 and the external
profile of the coRREGor . & PtefetQBty thethihsteRsht Ghoovedle £&nd/of reliefs 21 are formed about

the entire circumference of the body of the connector 1. Thus, the claws 2 can engage with the body of

the connecior 1yggardisss of therldyprgulal pasitionQf the glaws %(aneef the fillngmazzie) about the
longitudinal axis of the ionnjgtor 1. The approach of the %Ilav%/s Zfen?i%les the sleeve %to slide (by

means of the Sptl;ﬁ]vd e ?) &6 %alﬁ/of‘f)l GdRRstreSH SDove HRTRWS ‘35‘3 Flgﬁrea5) to
prevent the claize2 e opemirr THus, Sfdekimis Freveptdirasd tno 288 F&dainsi8myaged with
the connector 1gfe disgonnegt, thesslegee 208 mustiirst he movedrntedpagtive pasitiondtowards the
upstream extremity) to enable the claws 2 to open. This.movement of the sleeve into inactive position
is done manuall?/bg%% or S%teom‘é??%&F . fbclglrle Eroalit)ly, t %e fimﬂgqn(?zez?g?naéﬁ% Sﬁ enéanta%i |gtional safety
system (nbf shob@) #’at-makes it possible to prevent unlocking (movement of the sleeve 3 upstream)
when the nozzle is under pressure (i.e. when it is supplying gas). 30 When the mechanical

engagement Is gleciaeinged dutgaLdbe dng porzipay copanadhenghel® nsledhe

connector 1 to open to supply the pressurize

1l1ling connector 1 is described below.

15 Figure 4 shows a filling nozzle in disconnected
position. The claws 2 are in relatively open position.
The locking sleeve 3 1s 1locked by the claws 2 in
inactive position (upstream). The opening member 4 1is
in working position (upstream).

20
When the filling nozzle is placed on the £filling
connector 1 along the longitudinal axis (from right to
left in Figure 2), the claws 2 open out if necessary to
enable the insertion of the connector 1 into the

25 central space of the filling nozzle. The extremity of
the connector 1 is then in contact with the extremity
of the opening member 4. The extremity of the connector
1 then pushes the opening member 4 towards the upstream
extremity of the filling nozzle against the force of

30 the spring 5. The retreating movement (towards the
upstream extremity of the nozzle) of the opening member
4 enables the claws 2 to approach the longitudinal axis
A (via the sloping profile 40). The reliefs 12 and
recesses 22 of the claws 2 engage with the recesses 11

35 and reliefs 21 of the external surface of the connector

1 (see Figure 3 then Figure 5).



35 Preferably, the (mechanical) engagement of the nozzle to the connector 1 is independent of the
opening of the valves of the connector and of the passage of the gas. WO 2012/004483- 15

-PCT/FR2011/051132 For example, the filling nozzle includes a valve actuator 111 that is movable in
translation by eMetrétera8it4Band/or hydraulicantforpneumatic FERASBARkRShe3%s of a

manual or automatic control 5 lever 204. The lever 204 is for example pivoting and transforms for
example a rotatirmal raapaez@elt ipteraiselastive Mayement of thRyalveraciuaier 111 alongdhe 10

longitudinal axis Aésc% lgures Sﬁand 63 Ass %\gg %%@OHJ@IU% e&éhe galv g%ﬁator 111
may be tubular th essunzedir gas passi rou e mterna annel thereo%%
¥ s

downstream 15%?(9@%?&3916% thEMfalve BEHRRSr 1'i ‘?na? ed s@éif?‘lg §%enfto"Sddhftdly connect
it in the orifice obthefflllirg canneeiocdrthednsidelhe connector). In a preferred but non-limiting
embodiment shown in 20 Figures 5 and 6, the filling connector 1 includes a body 200 forming an
internal filling circuit 600 between an upstream extremity 300 connecting to_the filling_nozzle and a

downstream extr&BtF AR kinG 2reGPRMT 1S{SEE FigtiRBeThe Lorfettdt i 38 hidtSrably
mounted on a falicetald withroragithebba relichwalvenThe eonmectomifiackiies aw fsol&tirey valve 7

that is movable gb@atigg tQﬁese@ggI;@é\gggn an upsfream 3@ closed positionghthe.cifgyitand a
downstream open sm é}e cwcuﬁ% |solatlgﬁlvalve 71s pushed b defaultt ards the
upstream positid P&irn ? 9 SOER'ES &7 (%m%)resﬁgﬁ sénﬁﬁ 535%he Edtinector 1

also includiés a anguibwe moﬁlaéé@@pﬂp‘eam thelisoiating vared. Phe di valid 10 Omovable in
relation to the bady 2 hefweenan upsirepshglosed pesition:of dhe apstiearmexiaiby3 of the

The approach of the claws 2 enables the sleeve 3 to
slide (by means of the spring 60 thereof) automatically
15 downstream above the claws (see Figure 5) to prevent

the claws 2 from opening.

Thus, unlocking is prevented and the nozzle remains
engaged with the connector 1. To disconnect, the gleeve
20 3 must first be moved into inactive position (towards
the upstream extremity) to enable the claws 2 to open.
This movement of the sleeve into inactive position 1is

done manually and/or automatically.

25 Preferably, the filling nozzle may include an
additional safety system (not shown) that makes it
possible to prevent unlocking (movement of the sleeve 3
upstream) when the nozzle i1s under pressure (i.e. when
it is supplying gas).

30
When the mechanical engagement is effected (see Figure
5), the filling nozzle may command the valve(s) inside

the connector 1 to open to supply the pressurized gas.

35 Preferably, the (mechanical) engagement of the nozzle
to the connector 1 is independent of the opening of the
valves of the connector and of the passage of the gas.



WO 2012/004483- 16 -PCT/FR2011/051132 circuit 6 and the downstream open position of the
upstream circuit extremity 3. The dust valve 10 is pushed towards the upstream 5 position thereof by
a return member 14 such as a compression spring. Preferably, WithOLét bf"ﬁ%HTg%\.ﬁf gbdust valve
10 may include"ﬁ’fil%é’rlfdé)m{‘é‘rﬁésed on the roufe dfat 10 least sorh Of The i passing between the
upstream extremity 3 and the downstream extremity 4 of the circuit 6, the filter 102 being movable with
the dust valve Ehn5 Exedfittére(or filkdrs wierdldpplicablerhdwe fot exammpisa nfetaMerlotiRer structure

to retain solid paticles,Jer expmple karger than; 0.05 symor dargerthan k@ ef iger ghan 1 mm or
larger than 2 mm %}s required). 20 According to an advantageous feature, the dust valve.10 includes a
downstream exfre 'V&%&%ﬁgﬁﬁa du%fl\aﬁ%: 10%?3 |8r‘1r§1 gﬁféﬁ "cSih %gq%om%%ﬁgg%t&gcsition
opening the upsteeara extr@rivty of theaiteuips, thisTEEddwnstreafEanshnf o PR ikt valve 10
pushes andipstieamexirgemity of the movable isolating valve 7 to move the isolating valve 7 towards
the downstream open-circuit position thereof. 30 As shown, the dust valve 10 (and the filter 102
thereof) may be moved towards the downstream extremity by mechanical contact of the valve actuator

111 (alternativéfreressvfized?$ds chmirPFonetfemkey MR AP mEPEhE AR BT Wivards the
downstream 35rexirensityinpradve 40 castindireatyl transmidiiee forcérgemeratedsieyt thecfilfireg nozzle to

the downstream jsolafing valvg 7. Nagally. altepaatively. this downstreain isolating,valverjemay aiso

be moved by the pressure of gas 5 delivered by the filling nozzle. Alternatively, the isolating valve 7
may inclub a IPEtGHN AT pRevhitifg (RERJTAFY Eive 73 Bpening except through

mechanical contact (by means of 10 the dust valve 10). .
As shown in a non-limiting manner, the valve actuator
111 may be tubular (the pressurized filling gas passing
through the internal channel thereof). The downstream
15 extremity of the valve actuator 111 may include a
sealing system to sealingly comnect it in the orifice

of the filling connector 1 (i.e. inside the connector).

In a preferred but non-limiting embodiment shown in
20 Figures 5 and 6, the filling connector 1 includes a
body 200 forming an internal £illing circuit 600
between an upstream extremity 300 connecting to the
filling nozzle and a downstream extremity 400 linking a
recipient 13 (see Figure 6). The connector 1 1is
25 preferably mounted on a faucet 112 with or without a

relief valve.

The connector 1 includes an isolating wvalve 7 that is
movable in relation to a seat 8 between an upstream
30 closed position of the circuit and a downstream open
position of the circuit. The isolating valve 7 is
pushed by default towards the upstream position thereof

by a return member 9 such as a compression spring.

35 The connector 1 also includes a dust valve 10 placed
upstream of the isolating valve 7. The dust valve 10 is
movable in relation to the body 2 between an upstream

closed position of the upstream extremity 3 of the



As shown above, while having a simple structure, the invention proposes a highly safe system for
connecting a filling nozzle to the connector thereof. 15 The system for geometrically matching the
filling nozzle and the connector (the groove(s) and relief(s) of the connector and the claws 2 of the
nozzle) make itW¥Rs3HI2 (P PARR! the filling nozzle ¥fonT being 20 eREREEEL) EbAREARE%0 a
connector of a recipient unsuitable for the filling nozzle (unsuitable filling conditions or fluid). This
exclusive connegtipaisysten covess agieraligoah2s geametip inggwzzieieennector paiengs that
are similar but different. For ex le, viding two grooves 11 and two reliefs 21 on the connector
1 in different 30%8%&¥L%£ﬁalfyl§g%%o%¥ﬁ%%ogf{%ﬁllégp\gs'sible to provide a plurality of different contact
areas (for example more than thirty). This system also makes it possible to increase safety 35 when

filling the correspeadingbattles £fovexample by prexestiiag a botilecdataining oxigerttrfiexmbeing
connected o a filjng npzzle supnling fuel) WO 20121004483 CTERZNH054L32 The
structure according to the invention also makes it possible to implement filling procedures that are
particularly efficétitiT fetm<°5F saféty t8r operators in charge of the filling and end users of the faucet 5

and of the gas bottle fitted with such a connector. Thus, for example, with reference to Figure 5, the

movable dust valye A0,can doR},; dwing moxement thereaf atleasttiyw sraled pasitians enabling
filling may include a filter 102 interposed on the route of at
10 least some of the fluid passing between the upstream
extremity 3 and the downstream extremity 4 of the
circuit 6, the filter 102 being movable with the dust

valve 10.

15 The filter (or filters where applicable) have for
example a metal or other structure to retain solid
particles, for example larger than 0.05 mm or larger
than 0.1 mm or larger than 1 mm or larger than 2 mm (as
required) .

20
According to an advantageous feature, the dust valve 10
includes a downstream extremity and, when said dust
valve 10 is in a given “contact” downstream position
opening the upstream extremity 3 of the circuit 6, this

25 downstream extremity of the dust wvalve 10 pushes an
upstream extremity of the movable isolating valve 7 to
move the isolating valve 7 towards the downstream open-

circuit position thereof.

30 As shown, the dust wvalve 10 (and the filter 102
thereof) may be moved towards the downstream extremity
by mechanical contact of the wvalve actuator 111
(alternatively, pressurized gas coming from the filling
nozzle can move the valve 10 towards the downstream

35 extremity).

Thus, the upstream dust valve 10 can act as an actuator

for the downstream isolating valve 7, i.e. the dust



10 to be secured. In a first sealed position, the dust valve 10 is moved towards the downstream
extremity and opens the upstream inlet 300 of the connector without the isolating valve 15 7 being
open (see Figure 5). In this position, with the upstream valve 10 open and the downstream valve 7

closed, the chaW®eR (AP AA8Ream of the isolating/vaive 7 can b&GELERARLY/PBretetmined low

pressure) for example using a filling tool to perform pre-filling 20 tests. In this arrangement, it is in
effect possible tganeasure aryreaksigoraingifforatbe ssolatinghealfo? cka armtlkersssadedogosition (see

Figure 6), the isg;{?%i:%glﬁé%é can oebetgp%@l%d toperfqrm. 2 fill 355&'}%9151@ RIYge the;circuit of the

connector and o efore _filling. On completion of the fill, the isolating valve 7 can be

re-closed and tAEEUSBANE 10 B BERRBLEFH (seB BB Fig v B)R6 1e™Brm ARy hatelary
post-filling seal tesis;esuch asdlye paé-dithingdestsndesctibdsyabole Whedserorenotafieray@sa movable

filter on a dyst valve, 10 {the filler may be omitted), the filling 35 method according to the invention thus

helps to improve filling safety by means of the use of the double serial valve mechanism described
above.
Alternatively, the isolating valve 7 may include a non-

return valve preventing the isolating wvalve 7 from
opening except through mechanical contact (by means of
10 the dust valve 10).

As shown above, while having a simple structure, the
invention proposes a highly safe system for connecting
a filling nozzle to the connector thereof.
15
The system for geometrically matching the £filling
nozzle and the connector (the groove(s) and relief(s)
of the connector and the claws 2 of the nozzle) make it
possible to prevent the filling nozzle from being
20 erroneously connected to a connector of a recipient
unsuitable for the filling nozzle (unsuitable filling

conditions or fluid).

This exclusive connection system covers a plurality of
25 geometric filling-nozzle/connector pairings that are

similar but different.

For example, by providing two grooves 11 and two
reliefs 21 on the connector 1 in different
30 longitudinally offset positions, it 1is possible to
provide a plurality of different contact areas (for

example more than thirty).

This system also makes it possible to increase safety
35 when filling the corresponding bottles (for example by
preventing a bottle containing oxidant from being

connected to a filling nozzle supplying fuel).



The filling connector may also be the gas extraction connector, where necessary. The mechanism
described above in particular enables 5 filling to be automated, in particular if the connection does not
require angular indexing between the filling connector and the filling nozzle. WO 2012/004483- 20

-PCT/FR2011/082132 X2 /04383 filling nozzle designed to engag® ARAERAAAG 5Lhhécor (1) of a
fauc_et o_f a pressurized-fluid recipient, including a base (15, 16) and at least one claw (2) extending
lonc?lt#dllna"y a(l;mlii adengitudingl axisddndathesentiakapacedecaied betwaanthagloys oridaws (2)
and the longitudinal axis, (A) forming_an 10 enclosyre.intended Y ili ne (1) of
cylindrical overé‘fpsﬁwsa%i%m %?erngfné%g%ﬁf%q at é%smtlglr?e clégvé(%%eﬁj%%%gd fgtgﬁ%)e[he%%%tral space
being of flat overpalr sA&Ye- akd hadbirelieR {12 art@srfcesseS Y 0f SeEdiRRASRINSI e reliefs

in charge of the filling and end users of the faucet

5 and of the gas bottle fitted with such a connector.

Thus, for example, with reference to Figure 5, the
movable dust wvalve 10 can adopt, during movement
thereof, at least two sealed positions enabling filling

10 to be secured.

In a first sealed position, the dust valve 10 is moved
towards the downstream extremity and opens the upstream
inlet 300 of the connector without the isolating valve
15 7 being open (see Figure 5). In this position, with the
upstream valve 10 open and the downstream valve 7
clogsed, the chamber located upstream of the isolating
valve 7 can be vacuumized (predetermined low pressure)
for example using a filling tool to perform pre-filling
20 tests. In this arrangement, it is in effect possible to

measure any leaks coming from the isolating valve 7.

In another sealed ©position (see Figure 6), the
isolating valve 7 can also be opened to perform a fill

25 and/or to purge the circuit of the connector and of the
bottle before filling.

On completion of the £ill, the isolating valve 7 can be

re-closed and the dust valve 10 can be kept open (see
30 Figure 5) to perform any necessary post-filling seal

tests, such as the pre-filling tests described above.

Whether or not there is a movable filter on a dust
valve 10 (the filter may be omitted), the £filling
35 method according to the invention thus helps to improve
filling safety by means of the use of the double serial

valve mechanism described above.



15 (12) and/or recesses (22) being spaced relative to one another in a set fashion so that they fit into
the matching grooves (11) and/or reliefs (21) formed on the external face of a filling connector (1), the
at least one claw (2) being movable in relation to the base (15, 20 16) transversely in relation to the
longitudinal axi¥oA28di3£@0448%pen” position to ekdbte the insertRAHEREIIEAGI AP A the central
space and a "closed" position to enable the internal face of the claws (2) to fit the external face of a
connector (1), saigh25rRazze inclugingsa tackingagenies d3)waovehte iselatiextodbe base (15, 16)
and in relation tg the at Jeast one claw (2) between an active position locking the claws (2) in closed
position and ancfr?élcr%ﬁ/%%orsiti%ﬁgﬁgbI#]%)Ctﬁ%% f\k//s’ (2) to move to the open 30 position, characterized
in that the locking member (3) is pushed by default towards the active position

The mechanism described above 1in particular enables

5 filling to be automated, in particular 1if the
connection does not require angular indexing between

the filling connector and the filling nozzle.



fUi S

thereof by a return member (60), and in that the nozzle includes a valve actuator (111) that is
selectively movable in the central space to actuate the opening of 35 at least one internal valve of a
filling connector (1), the valve actuator (111) of the filling nozzle being movable in translation
independently &fQh& §d2ii6A4H£82/02012/004483- Z10-PCT/FR2011POTVERRMEI1A54sk 3Ae claw (2)
and of the position of the locking member (3). 2. The filling nozzle as claimed in claim 1, 5
characterized in that it includes several claws (2) spaced apart from one another about the longitudinal
axis (A). 3. The filling nozzle as claimed in claim %B% EM%O characterized in that it includes at least one
claw (2) that can be moved between the open an positions by means of a pivoting movement
about an axis (20) of articulation. 15 4.The filling nozzle according to any one of claims 1 to 3,

characterized in that the lpckingigembet inslugiesiaysleave (3)ai dalilaneverall shapa amanged about
the_at leas one_ccl%vr\{éZ)%.grO 5'I('tﬂ§ filligg nogzlefasuccl%i{nedoig cl%lim %Icé'ge(g ctepzed in thatthe sleeve
(3) is movable in transfafion in a direction paralle?tot e longitudinal ‘axis A%.
recipient, including a base (15, 16) and at least one
claw (2) extending longitudinally about a longitudinal
axis (A), the central space located between the claw or
claws (2) and the longitudinal axis (A) forming an
10 enclosure intended to receive a filling connector (1)
of cylindrical overall shape, the internal face of the
at least one claw (2) located facing the central space
being of flat overall shape and having reliefs (12)
and/or recesses (22) of set dimensions, the reliefs
15 (12) and/or recesses (22) being spaced relative to one
another in a set fashion so that they fit into the
matching grooves (11) and/or reliefs (21) formed on the
external face of a filling connector (1), the at least
one claw (2) béing movable in relation to the base (15,
20 16) transversely in relation to the longitudinal axis
(A) between an ‘“open” position to enable the insertion
of a connector (1) in the central space and a “closed”
position to enable the internal face of the claws (2)
to fit the external face of a connector (1), said
25 nmnozzle including a locking member (3) movable in
relation to the base (15, 16) and in relation to the at
least one claw (2) between an active position locking
the claws (2) in closed position and an inactive
position enabling the claws (2) to move to the open
30 position, characterized in that the locking member (3)
is pushed by default towards the active position
thereof by a return member (60), and in that the nozzle
includes a valve actuator (111) that is selectively
movable in the central space to actuate the opening of
35 at least one internal valve of a filling connector (1),
the wvalve actuator (111) of the £filling nozzle being

movable in translation independently of the position of



25 6.The filling nozzle according to any one of claims 1 to 5, characterized in that, when the at least
one claw (2) is in the open position, a stop (32) prevents the locking member (3) from moving from the
inactive position to the active position, and in that, when the 30 at least one claw (2) is in closed
position, the moWe@mM2ALa87#e4483ng member (3)frdi the inactive pBSHARRA B34 A6HIEL3Ssition is not
prevented by the stop (32). 35 7.The filling nozzle according to any one of claims 1 to 6, characterized

in that it includeg adnQyabledgembend) for spleetivelyapeniig the £lawss saidppeping member (4)
being movable tiethgpla "wor ing" (Vy 2012/004483- 22 -PCT/1R2011/051132 position preventing

movement of the Sfaws &)Iflr%m ffie open position to the closed position and an "idle" position enabling
the movement of the claws (2) from the open position to the closed position. 5 8.The filling nozzle as

claimed in claim27, chamagterizedin thaj thenepenisg mesbeg (4)ispgshedby defaylytowards the

working po%'tionct grreoégé(&rzeé%m rinnemg r (25). 119 9..‘I'ril1e f{lllgwegsnozzelgéarsaﬂaimﬁd iréclairg 7 or8,
characterized in that the opening member%@ opens into the centranpace oca e(ﬂgetweer% the at

least one claw (BParEthe IORFittdifECEXisTAT, aRB I B PP pehhy Manpét}isymbyable from
the working postirhs (A) .

3. The filling nozzle as claimed in claim 1 or 2,
10 characterized in that it includes at least one claw (2)
that can be moved between the open and closed positions
by means of a pivoting movement about an axis (20) of

articulation.

15 4. The filling nozzle according to any one of claims
1 to 3, characterized in that the locking member
includes a sleeve (3) of tubular overall shape arranged

about the at least one claw (2).

20 5. The filling nozzle as claimed in claim 4,
characterized in that the sleeve (3) is movable in
translation in a direction parallel to the longitudinal

axis (A).

25 6. The filling nozzle according to any one of claims
1l to 5, characterized in that, when the at least one
claw (2) is in the open position, a stop (32) prevents
the locking member (3) from moving from the inactive
position to the active position, and in that, when the

30 at least one claw (2) 1is in closed position, the
movement of the locking member (3) from the inactive
position to the active position is not prevented by the
stop (32).

35 7. The filling nozzle according to any one of claims
1 to 6, characterized in that 1t includes a movable
member (4) for selectively opening the claws, said

opening member (4) being movable between a “working”



thereof to the idle position thereof under the direct or indirect mechanical action of the filling connector
(1) when this latter penetrates the central space of the filling nozzle. 20 10. The nozzle according to
any one of claims 1 to 9, characterized in that it includes at least one claw (2) movable between the
open and closedieo2a s/ iadiBending and/or pivotitg movement abQat/aRaRIS 120501742
articulation fixed in relation to the base (15, 16) located on an "upstream" extremity of the claw (2), i.e.

the axis (20) of geiculaton s oeaied o A exlsemibl thxclay2kinal s opine ppsireamside of the

nozzle in the direction of flow of the filling 3Q gas in the nozzle. 11. The nozzle according to any one of

claims 1 to 10, cRBRItteRZSH im-thdt itiRclutRs thfdSRHURISHS 1P arraRfed 3bout e Bhgitudinal
axis. 35 12. A unsoripasingeadilihgreonrigotor iidyancea filling nadre, charasteri2ed ifi that the filling

nozzle correspongieto,RA0R8 91 EIaiAS 40 dieand i WOR12/004483- 23 -PCT/FR2011/051132

that the filliqbg connector (1) comprises a body of cylindrical overall shape extending along a
longitudinal axis, the external surface of which has transversal grooves (11) and/or reliefs (21) of set 5
dimensions orieffted pefpéendictidritdnie longadigal axis of tle tovedector(l), theagmoves,and/or

reliefs (21) being-spacastivra selanarnet ity thedargityslingl diyegtion.efithe gonnecter{dhand in that
the reliefs (12) aﬂ%"’[ﬂ%e g&i%s @%%8%‘& aH?ea Stv?onﬁ(czz.llal\év (%)osition thereof by a
return member (5).
10
9. The filling nozzle as claimed in c¢laim 7 or 8,
characterized in that the opening member (4) opens into
the central space located between the at least one claw
(2) and the longitudinal axis (A), and in that the
15 opening member (4) is movable from the working position
thereof to the idle position thereof under the direct
or indirect mechanical action of the filling connector
(1) when this latter penetrates the central space of
the filling nozzle.
20
10. The nozzle according to any one of claims 1 to 9,
characterized in that it includes at least one claw (2)
movable between the open and closed positions via a
bending and/or pivoting movement about an axis (20) of
25 articulation fixed in relation to the base (15, 16)
located on an “upstream” extremity of the claw (2),
i.e. the axis (20) of articulation is located at an
extremity of the claw (2) that is on the upstream side
of the nozzle in the direction of flow of the filling

30 gas in the nozzle.

11. The nozzle according to any one of claims 1 to 10,
characterized in that it includes three or four claws
(2) arranged about the longitudinal axis.

35
12. A unit comprising a filling connector (1) and a
filling nozzle, characterized in that the filling

nozzle corresponds to any one of claims 1 to 11 and in



10 match said grooves and/or reliefs (21) of the connector (1) to enable a selective engagement of the
claws (2) to the body of the connector (1). 13. The unit as claimed in claim 12, characterized in 15 that
at least some of the transversal grooves (11) and/or reliefs (21) are formed on the circumference of the
body of the conrﬁgtcg(ﬁ.bybgqq@g an engagement of the at least ong@igrrkrdo e bodgaf the
co_nnect(];)rh(l) regardless of the angular position of the 20 at least one claw (2) about the longitudinal
axis A of the connector (1). 14, The use of a filling nhozzle according to.any one of claims 1.to 11 or of
a unit as claimed-tfdith e E%J&flcﬁ’aqmscfﬁl%?%g%r filfigz a Fé)éf%)lgﬁtsggspreassukﬁ(z%g fluid, in
particular a bottle p prebsuriaéd gas:vels A metheldoefillingek FisiéRg(13) WiltP36 presurized fluid
Zoinpg_smg ?faugslh(glil_tt%zd&ii;ﬁ:aq fillgaﬁi%qnn@@;@r(lég@ﬂd@d with ety of eylintiriesi overall shape
xtending along a longitudinal axis, the extern rfac which incl tr er reayes (11
and/or reliefs (21t)}.:39§1 %fv séelf%?r%en%?o%osvcﬁlsentg fp%rp%ﬁ&%ﬁ ar tgétﬁg%gr%gsitu%éi]r%/l ai% g,f%%g coEme)ctor
(1), the conBectaripReiriiiy ATt iREFREPAVE 17 210) tharkReriZ&lMithaft hethod
includes a step igxYWO 2312{0(4483n2¢ RCT/1R2D11/06213Prwhichstherdnfrector¢1jiists
mechanically congafed. (6,3 Jling gogge 5 claimedt inamane of ¢laims 1 1odd: dednieinal face of
the at least one claw (2 pflt filli %nozzle matching the external sha[g%of the connfctojjg_él).
direction of t n at the relie

(12) and/or recesses (22) of the at least one claw (2)

10 match said grooves and/or reliefs (21) of the connector

e connector (1), and 1

(1) to enable a selective engagement of the claws (2)

to the body of the connector (1).

13. The unit as claimed in claim 12, characterized in
15 that at least some of the transversal grooves (11)
and/or reliefs (21) are formed on the circumference of
the body of the connector (1) to enable an engagement
of the at 1least one claw (2) to the body of the
connector (1) regardless of the angular position of the
20 at least one claw (2) about the longitudinal axis A of

the connector (1).

14. The use of a filling nozzle according to any one
of claims 1 to 11 or of a unit as claimed in either one
25 of claims 12 or 13 for filling a recipient of
pressurized fluid, in particular a bottle of

pressurized gas.

15. A method for filling a recipient (13) with
30 pressurized fluid comprising a faucet (112) with a
filling connector (1) provided with a ©body of
cylindrical overall shape extending along a
longitudinal axis, the external surface of which
includes transversal grooves (11) and/or reliefs (21)
35 of set dimensions oriented perpendicular to the
longitudinal axis of the connector (1), the connector
(1) including at least one internal valve (7, 10),
characterized in that the method includes a step in
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which the connector (1) is mechanically connected to a

filling nozzle as claimed in any one of claims 1 to 11,
the internal face of the at least one claw (2) of the

filling nozzle matching the external shape of the
connector (1).



