Filling connector, corresponding container and corresponding filling method The present invention
relates to a filling connector, a faucet, a pressurized-fluid container and a filling method using such a
connector. More specifically, the invention relates to a filling connector for pressurized-gas
containers intended to engage with a filling nozzle to enable said container to be filled, the connector
comprising a body defining an internal filling circuit between an upstream extremity intended to be
connected to a filling nozzle and a downstream extrerity intended to be connected to a container, the
connector comprising an isolating valve that is movable in relation to a seat between an upstream
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Filling connectors usually have a dust stopper that retracts when it comes
into contact with the extremity of the filling nozzle to enable the filling nozzle to
penetrate the filling connector to actuate the isolating valve located downstream in
the filling connector. This usually provides good protection against the ingress of
foreign bodies in a filling connector. However, this protection is not usually
sufficient because, when the dust valve is open, the filling nozzle penetrating the
filling connector downstream of the dust valve may introduce particles.

Contamination of the isolating valve may result in a high rate of leakage
throughout the service life of the product to which this filling connector is fitted. This
is caused by the fact that much of the sealing capacity of the sealing area of the
isolating valve contaminated (dust, particles, etc.) is lost. This risk of particle
ingress increases if the filling connector is vertical (top filling).



One objective of this invention is to mitigate some or all of the drawbacks of the prior art as set out
above, * For this purpose, the connector according to the invention, while corresponding to the
general definition given in the preamble above, is essentially . characterized in that the dust valve is
selectively movable towards the downstream extremity, either - To a first predetermined
downstream "no contact” position opening the upstream extremity of the circuit, in which the
downstream extremity of the dust valve is not pushingZagainst the upstream extremity of the isolating
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For this purpose, the connector according to the invention, while

corresponding to the general definition given in the preamble above, is essentially
_ characterized in that the dust valve is selectively movable towards the downstream
extremity, either:

- To a first predetermined downstream "no contact" position opening the
upstream extremity of the circuit, in which the downstream extremity of the dust
valve is not pushing against the upstream extremity of the isolating valve, the
upstream extremity of the isolating valve being pushable towards the downstream
open-circuit position thereof by the pressurized fluid entering via the upstream open
extremity of the circuit, or

- To a second predetermined downstream "contact" position opening the
upstream extremity of the circuit, in which the downstream extremity of the dust
valve pushes against an upstream extremity of the movable isolating valve to
move the isolating valve by contact to the downstream open-circuit position
thereof, and in that the dust valve includes one or more passages to guide at least
some of the fluid flowing downstream through the body of said dust valve.

Thus, according to the invention, the movable dust valve slides in the internal
circuit of the filling connector and forms a screen between the filling tool (filling
nozzle) and the isolating valve.

protects the downstream isolating valve from dirﬁc(t) fc%rga rtav\xliégg&es %>§tremity



Furthermore, this architecture comprising two moveable valves arranged in series and sliding along a
single axis forms an efficient protection mechanism in a filling process, improving protection of the
downstream isolating valve. The arrangement of the two valves in series enables effective
engagement with a given filling nozzle. In particular, the sliding dust valve can enable the upstream
extremityhe connector to open while: - Protecting the downstream isolating valve from particles, and -
Enabling this downstream isolating valve to be actuatdd by mechanical contact. The arrangement
of the upstream dust valve and of the downstream isolating valve also combines easily with the filling
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throughouﬁlﬂepesggm@@sﬁ@@nm@@ma@tgpwnstream isolating valve). This arrangement helps
at least partially to protect the spring of the valve from the filling gas flow. This

guiding of the filling gas can also enable the gas flow to be directed towards the
zone forming the seat for the downstream isolating valve, facilitating the cleaning
thereof with each filling operation. This helps to reduce the risk of leaks caused by
a dirty isolating-valve seat.

The arrangement therefore helps to significantly improve the safety of the
cylinder during the repeated filling thereof.

This architecture also helps to protect the isolating valve during successive
filling operations.

Thus, in the closed position, the upstream dust valve protects the
downstream isolating valve from dust, but also protects the downstream isolating
valve from direct contact with the extremity of a filling nozzle.

Furthermore, this architecture comprising two moveable valves arranged in

. series and sliding along a single axis forms an efficient protection mechanism in a
filling process, improving protection of the downstream isolating valve.

The arrangement of the two valves in series enables effective engagement
with a given filling nozzle.

In particular, the sliding dust valve can enable the upstream extremity of the
connector to open while:

- Protecting the downstream isolating valve from particles, and

- Enabling this downstream isolating valve to be actuated by mechanical

contact.

The arrangement of the upstream dust valve and of the downstream
isolating valve also combines easily with the filling nozzles, opening the
downstream isolating valve by means of a pressurized gas flow delivered into the
connector (instead of a mechanical contact).

Furthermore, the dust valve regulates the incoming gas flow during a filling
operation because the gas is forced to pass through the body of the dust valve.
This advantageously regulates the gas flow towards the downstream part by
minimizing turbulence that is disadvantageous for the isolating valve mechanism.



Thus, as a non-limiting example, the upstream dust valve may advantageously be involved in the
mechanical opening of the downstream isolating valve by transmitting an opening force from the
upstream extremity towards the downstream extremity, is. in certain filling arrangements, the dust
valve may act as a movement transmission member between a filling nozzle and the downstream
isolating valve. Equally, the movable dust valve may open the upstream extremity of the connector,
enabling the downstream isolating valve to open with thhe pressure of the filling gas (as a function of

the pressures and weighting of the valves). The upstream dust valve can then perform the following
functions: - Openifdlelasianaaemapsatiia dugksatipbyaie Gruector thenriplg PrOGRSBWIGRstream
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loast some UG8 DN AT Pihrough the dust valve in paraliel it the comiral pat of e internal filing
circuit, - The phbYsge 8% pa&ssagssltpilinggekaginle atheasupsiieasnthd\ls p@dthg MRYugh the
dust valve teasgisdbecirmrabeaihobiisdunatressn matsiafical thpasiating vilee,dbwnstream
isolating valve by transmitting an opening force from the upstream extremity
towards the downstream extremity, i.e. in certain filling arrangements, the dust
valve may act as a movement transmission member between a filling nozzle and
the downstream isolating valve.

Equally, the movable dust valve may open the upstream extremity of the
connector, enabling the downstream isolating valve to open with the pressure of
the filling gas (as a function of the pressures and weighting of the valves).

The upstream dust valve can then perform the following functions:

- Opening/closing the upstream extremity of the circuit,

— Guiding the fluid flow upstream of the isolating valve during a filling
operation, and possibly

- Transmitting mechanical movement to selectively control

the opening or closing of the downstream isolating valve.
According to possible features:

— The body of the dust valve slides in the circuit, the passage or passages
forcing all or nearly all of the fluid flowing downstream in the circuit to pass
through the body of said dust valve, regardless of the downstream position of the
dust valve,

- The passage or passages include at least one convergent portion to guide
at least some of the gas passing through the dust valve towards the central part of
the internal filling circuit,

— The passage or passages converge and guide at least some of the gas
passing through the dust valve in parallel in the central part of the internal filling
circuit,

- The passage or passages converge to guide at least some of the gas
passing through the dust valve towards the central part of the upstream extremity

of the isolating valve,



The passage or passages converge to guide at least some of the gas passing through the dust valve
towards a convergent zone of the internal filling circuit forming the seat of the isolating valve, The
isolating valve is movable selectively into a downstream open position of the circuit by mechanical
actuation by the dust valve, - The isolating valve is movable selectively into a downstream open
position of the circuit by a pressurized fluid flow, - The dust valve is selectively movable towards
the downstream extremity by mechanical actuation argl/or the pressurized fluid, - The external
and/or internal surface of the body of the connector includes indentations forming attaching recesses
and/or reliefs intend&baopasgage withpdsagashiuisioe & LOfiliiiey ableastosng otdhatves

mechanicabaéamynens syplant irariewar Rweiels coneningsisesne of The tishvalveiiias an

upstream extremity th n be actuated.m ica|ly.and/or by the pressurized fluid, - The
movable is&a?%%éﬁ(ﬁéi@& ees%g SO %é%?ﬁé%ﬁge\ﬁ i%énded to engage with the seat to sealingly

close the circuit whdReHeQaliegiyplensdae)sahle srieMelY IR SRMARESR P URNOsIIAR the
upstream ctdste pivsilibbyoftbehapritedaoteatiemity thidfisireaivesaid dust valve sealingly closes the

inlet orifice of the USRI AiFEY L SFESE Yo JabR 8818 BRKIRG INBRMIGREam opell HiiBRiream

closed position of the ug??tream extremity _of, éhfﬁﬁcwcwt, said dust valve non-sealingly closes the inlet
orifice of thef(BERIGHIREGiPERARHAFES flUid ¥4W.pody of the connector and/or the dust valve includes
a flexible lip forming benditettighvdis reldrttvady mibiabirijoufards dberdatorsireftneriistvitihvey at least
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- The dust valve has an upstream extremity that can be actuated
mechanically and/or by the pressurized fluid,

- The movable isolating valve includes a soft packing seal intended to
engage with the seat to sealingly close the circuit when the valve is pushed against
the seat at a predetermined pressure,

— In the upstream closed position of the upstream extremity of the circuit,
said dust valve sealingly closes the inlet orifice of the upstream circuit extremity, for
example making it watertight,

- In the upstream closed position of the upstream extremity of the circuit,
said dust valve non-sealingly closes the inlet orifice of the upstream circuit
extremity,

- The body of the connector and/or the dust valve includes a flexible lip
forming a watertight barrier between the body of the connector and the dust valve,
at least while this latter is in the upstream closed position,

- The flexible lip has a free extremity enabling the passage of gas or liquid
when there is a predetermined gas differential on either side of the lip, in particular
to enable gas to be evacuated from the downstream extremity towards the
upstream extremity, for example in the event of an isolating valve leak,

- In the upstream position of the dust valve, the upstream extremity of the
dust valve re-closes the upstream extremity of the circuit flush with the upstream
extremity of the body of the connector,

- The body of the dust valve slides sealingly in the circuit,

— The seal between the dust valve and the body of the connector is formed
by metal/metal contact and/or by at least one joint,



The body of the dust valve slides sealingly in the circuit, The seal between the dust valve and the
body of the connector is formed by metal/metal contact and/or by at least one joint, - The passage
or passages include one or more internal ducts passing through the body of the dust valve and/or
passing through the body of the connector, The passage or passages include at least one gap
between the dust valve and the body of the connector to force all or nearly all of the fluid flowing
downstream in the circuit to pass through the dust valv&, - The return member pushing the isolating
valve towards the upstream position thereof includes at least one of the following: a compression
spring or a tractior sPHRgRaSsagh e RARSASATHEPULRIRY O buBe RIS IRl g e Raseiem
position thergodintuties didépsodribeofdbetiofaivengiralrmpesisign tipoingh . theT trdpwoistiteam
extremity ofégﬁ,qgabxalve includes a rod to mechanicafly actuate the upstream extremity of the

isolating valve, géﬁe upstream extremity of the isolati vatlve includes a surfa eirflie ded to
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the maximufPatiRAstheserhhsitisiesrahieaatane of the following: a compression spring or a
traction spring,
- The return member pushing the dust valve towards the upstream position

thereof includes at least one of the following: a compression spring,

— The downstream extremity of the dust valve includes a rod to mechanically
actuate the upstream extremity of the isolating valve,

— The upstream extremity of the isolating valve includes a surface intended
to engage in mechanical contact with the downstream extremity of the dust valve,

— The isolating valve is closed before the dust valve is closed,

— The seat of the isolating valve is formed by a shoulder of a tubular frame
rigidly connected to the body of the connector, the isolating valve slidin'g in this
frame, the downstream extremity .of the dust valve entering said frame when the
dust valve moves into the downstream position,

— The connector includes a stop intended to engage with the dust valve to

. limit the maximum downstream position of this latter,

— The stop intended to engage with the dust valve to limit the maximum
downstream position of this latter is rigidly connected to the body of the connector
and/or to a frame rigidly connected to the body and defining the seat of the
isolating valve,

— The isolating valve includes a non-return valve generating a force on the
isolating valve pushing it towards the upstream extremity when the upstream part
of this latter is subject to fluidic pressure,

— The non-return valve includes a channel linking the upstream extremity of
the isolating valve to a downstream chamber, to transform a fluid pressure on the
upstream part of the valve into a force acting on the downstream extremity of the
isolating valve tending to move said isolating valve into the upstream closed
position,

— The non-return valve (NRV) includes a given surface ratio between the
upstream extremity of the isolating valve subjected to an upstream fluid, and the
downstream extremity of the isolating valve communicating with the chamber, to



The stop intended to engage with the dust valve to limit the maximum downstream position of this
latter is rigidly connected to the body of the connector and/or to a frame rigidly connected to the body

and defining the seat of the isolating valve, The isolating valve includes a non-return valve
generating a force on the isolating valve pushing it towards the upstream extremity when the upstream
part of this latter is subject to fluidic pressure,  --- The non-return valve includes a channel linking

the upstream extremity of the isolating valve to a downgtream chamber, to transform a fluid pressure
on the upstream part of the valve into a force acting on the downstream extremity of the isolating valve
tending to mpustsaidiis tdalinigngaaivetdrtioe thpstipatrealoselb peditpmsition- Whemdhe etpsirealre
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connector, the At cOnne ving any one o tures s out above or
invention als'éqlel‘dtes to a pressurized fluid container, in particular a pressurized gas cylinder, including
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detachably to sa tor of the container, the me uding a first step in which the dust
valve is movBRRAFREIRY-downstream extremity to open the upstream extremity of the circuit under
a mechanical and/@héuidieatitnnadédhecliiteg hozzlerstood Jecdfilirgeplichnvaiciiehslidptdirgpsalve is
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position undgy gHuigicactipel heaashdplvareddn v aeesaof the filing nozzle and a
second step in which the isolating valve is moved towards a downstream open
position under a mechanical action of the dust valve and/or a fluidic action of the
gas delivered by the filling nozzle.

According to other possible features:
- During the first step, the dust valve is moved into the first predetermined

downstream "no contact" position thereof, the isolating valve being moved in the
. second step towards a downstream open position under a fluidic action of the gas
delivered by the filling nozzle,

- During the first step, the dust valve is moved into the second
predetermined downstream "contact" position thereof, the isolating valve being
moved in the second step towards a downstream open position under a
mechanical action of the dust valve,

- The dust valve is moved towards the downstream extremity under a
mechanica! action of one extremity of one valve actuator belonging to the filling
nozzle,

- On completion of the process to fill a pressurized gas container, the
isolating valve is automatically re-closed when the mechanical and/or fluidic force
exerted on the upstream part of the valve drops below a predetermined threshold,

- The filling method includes a first step in which the dust valve is moved
towards a downstream open position of the upstream extremity of the circuit under
a mechanical and/or fluidic action of the filling nozzle and a second stage in which
the isolating valve is moved towards a downstream open position under a
mechanical action of the dust valve,



- During the first step, the dust valve is moved into the second predetermined downstream "contact"
position thereof, the isolating valve being moved in the second step towards a downstrearn open
position under a mechanical action of the dust valve, - The dust valve is moved towards the
downstream extremity under a mechanical action of one extremity of one valve actuator belonging to
the filling nozzle, - On completion of the process to fill a pressurized gas container, the g valve is
automatically re-closed when the mechanical and/or flgidic force exerted on the upstream part of the
valve drops below a predetermined threshold, - The filling method includes a first step in which the

dust valve is movedThwarefa danvwisivesnee beasiicredf idopesitentiyestrdmitynobéthesicatit under
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moved towards a downstream opeh position under a mechanical ‘action of the dust valve, E - The
valve or valVBRE eressehy thadiiraainrssr m@m%m&gﬁé\'ﬁg BihE ‘ﬁﬁllﬁltfrf 9% to the
connector, inqeaticiddhéheovamiector antVemmayastmpeaparbietfroilihg atiazkfeiidwigianechanical
attachment of the TilkAgLneRiFle 15 EOHIBHABAN LY BYh @i%ﬁ?@rﬁtﬁf{ﬂf&dﬁﬁé&éﬁf@eat
system, - The filling ngzzle provijded to engage with |Inetc nnegtoro a(ﬁre\ﬁs%rl%egilwd
container faBE&tSH s?eﬁtj ast @'B?&[w%ﬁ&%iﬂaq fLdifall{PaBou? 3Fongudingl axe. He
central spadengiiadinalbtvadmuthe iagibidinalaxisd the (6aplalisaPaRidesateag ketwaeR IR
ir}tended fo &m;w @lﬂur'v]@@amﬂml@l@hgftgmliﬁdrisaisomtg?waneeﬁbbmafénntéa%of_tmee@rglmst one
claw positioned, facing the centr a Y [ r r r [ sions,
the reliefs af }(l)'rn gggggsc oéiﬁg.(%g]cge?éé] ge}pért r%qrin%?ﬁg%nﬁﬁgf%zﬁgﬁ a(%%thse?I ﬁ#% i%?gétzﬁg?nqg%:]hing
grooves andléWepegitionaddiaring dxterrantirle ShachIiRg doshdellfsnand/Radesreseswdeing
movable trapmysseishinge afivre teihesiotigitudiids avisihetvermsses' beén) Bpsited wpanablerthe

nsertion of & GOURESHRL BIRINEPRE 3R AAlBRRE GRER anSOleIoR Bl fage of the

claws to fit the external face of a conngctor, said nozzle having a ocklné; ember that is movable
between antaﬁti%tﬁﬂ?ﬂlof?ﬁ?claﬁgatrfglﬂﬁm@ﬂ"&%ﬁ%eﬂ"ﬁo@&ii‘?@%o"g i l?éﬂvg‘ﬂagitm\é‘ﬁgﬁling the
movement dfahsvelesedy/tartheeziem posithen.londltiudimsie atien bedweatmv axlateperihpatitionative device

or method iggludiagiany,ceRRBINTICN S5ARBIEWES fRS CUhRBPYRAsDEIRa "ciDdeRr fsatiien and
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the inventiondazieclbssingositionking member that is movable between an active position
locking the claws in a closed position and an inactive position enabling the
movement of the claws to the open position.

The invention may also relate to any alternative device or method including
any combination of the features set out above or below.

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

— Figure 1 is a schematic cross section showing a first example embodiment
of a filling connector according to the invention in a closed position,

- Figure 2 is a partial schematic cross section showing the filling connector in
Figure 1 mounted on a container faucet, in an open position under the action of a
filling nozzle,

— Figure 3 is a partial schematic cross section showing the structure of a
filling connector according to the invention in a closed position (two valves closed),

- Figure 4 shows the filling connector in Figure 3 in an open position (two
valves opened by mechanical contact),

— Figure 5 shows the filling connector in Figure 3 in an open position (two
valves opened respectively by gas pressure and by mechanical contact),

- Figure 6 shows the filling connector in Figure 3 in an open position (two
valves opened respectively by mechanical contact and by gas pressure),

- Figure 7 shows the filling connector in Figure 3 in an open position (two
valves opened by gas pressure),



- Figure 2 is a partial schematic cross section showing the filling connector in Figure 1 mounted on a
container faucet, in an open position under the action of a filling nozzle, Figure 3 is a partial schematic
cross section showing the structure of a filling connector according to the invention in a closed position
(two valves closed), Figure 4 shows the filling connector in Figure 3 in an open position (two valves
opened by mechanical contact), Figure 5 shows the filling connector in Figure 3 in an open position
(two valves opened respectively by gas pressure and §y mechanical contact), - Figure 6 shows the
filling connector in Figure 3 in an open position (two valves opened respectively by mechanical contact
and by gas presswdigurig8ris ‘ashaysified tifvss canviectafia Biglaib & iharuppeagrmsitidre (hivp valves
opened by gasPregsiyelorthector showing another possible example embodiment of the
upstream valve in a closed position),
- Figure 9 shows the filling connector in Figure 3 in a closed test position
(upstream valve open and downstream valve closed).

With reference to Figure 1, the filling connector 1 includes a body 2, for
example of cylindrical overall shape. The body 2 defines an internal filling circuit 6
between an upstream extremity 3 intended to be connected to a filling nozzle and a
downstream extremity 4 intended to be connected to a pressurized gas container
(for example via an internal circuit of a faucet).

The upstream extremity 3 of the circuit 6 (and of the connector 1) is
selectively re-closable by a moveable dust valve 10 in the body 2 of the
connector. The dust valve 10 is selectively movable in the body 2 (preferably in

translation) between an upstream closed position of the upstream extremity 3 of the
circuit 6 and a downstream open position of the upstream circuit extremity 3.
Preferably, the dust valve 10 is pushed towards the upstream position thereof by a
return member 14, for example a spring such as a compression spring.

Preferably, in the upstream closed position of the upstream extremity 3 of
the circuit 6, the dust valve 10 is-enclosed in the body 2 of the connector and
shows on the far surface of the body 2 of the connector 1.

The dust valve 10 closes the upstream inlet 3 of the circuit sealingly or non-

. sealingly by contact with the body 2 of the connector 1. The body of the dust valve
10 may include one or more joints 105 sealing the circuit 6.

The dust valve 10 may include one or more passages 103 guiding at least
some or preferably all of the fluid flowing from the upstream extremity 3 to the
downstream extremity 4 through the body of the dust valve 10, i.e. if gas is
flowing from the upstream extremity 3 towards the downstream extremity 4, the
passage or passages 103 force all or nearly all of the gas flow to pass through the
body of the dust valve 10, regardless of the downstream position of the dust valve
10. The passages 103 may include internal ducts passing through the body of the
valve 10. As a variant or combination, it is possible for the ducts or passages to
pass through the body 2 of the connector 1. Moreover, as a variant or
combination, there may be one or more passages 103 formed by a gap between
the dust valve 10 and the body 2 of the connector. As a variant or combination, if
the dust valve 10 opens the upstream extremity 3 of the circuit 6, the pressurized
gas flows downstream, bypassing the dust valve 10 (i.e. the gas passes between
the dust valve 10 and the body 2 of the connector).



Figure 8 is a magnified cross section of a detail of the upstream extremity of a filling connector

showing another possible example embodiment of the upstream valve in a closed position), Figure
9 shows the filling connector in Figure 3 in a closed test position (upstream valve open and
downstream valve closed). With reference to Figure 1, the filling connector 1 includes a body 2, for

example of cylindrical overall shape. The body 2 defines an internal filling circuit 6 between an
upstream extremity 3 intended to be connected to a filjpg nozzle and a downstream extremity 4
intended to be connected to a pressurized gas container (for example via an internal circuit of a
faucet). The upstreéanwastiremity & dhichdustowmtve (A dtbethizatohfectntding aelisciatingrealissdble by

a moveable gusbyave 1R iBtIHR Rdy 3&itthe TRENBERARTDaINISY ViBlvadkiniselaeisribRiquable in
the body 2 refelratblﬁ nse,tr@?slatlogg) bet rgen acq og%éregsi i(c)llcq)so thSIH%n ina ucg ép (t)rvgag,greétremlty 3
of the circuit 6 and 5)_0 REam gﬁ%\éa ion’o .t% Bpstream circuit extrenity 3. Preferabl , the
dust valve 1008HOSEE oRfate ﬂi@ﬁ'bsi?hﬁ@@@éﬁﬂ@ﬂﬂi@e%ﬂ%ﬁaﬁ’@ﬁ%rlPYn@ﬂ%@'rt favrsdexi@ple a

spring such @sstreamMRseskion sheRdT byRiatetiabplymisnte tupssiesinaslaseg pogitionmfrtivlgpsiream
extremity 3 %mﬁr%gggjh%pg,ﬁgjust valve 10 is- enclosed in the body 2 of the connector and shows on
the far surface of the body'2 of'the connector 1. The dust valve 10 closes the upstream inlet 3 of

the circuit sealing& 6r HiYVaelip depialing ralvewiinme iBsle 8riRl paTsid Rl THeMEANSH the
dust valve 110 eayageludid tine exah8reTjointsft Pacidalinsediarancbié Gnade dielabist, apayifanay

include one O{MAARIPATIALER AR gp@wﬁ@a&;m@é Risierghly all of the fluid flowing from the
upstream extremity 3 tg the downstream ‘extremity 4 through mg b qf the dust valve 10, i.e. if gas is
flowing from the St SR UIRRY EPEG RS BbuPR SEa A IR ISP URE YALEfdMihHSsages
103 force affaomeshbly alh frihelgasiowderpigid ihcomgie dedoiodg dibivdad dearaavid 18taehacdtess of
the downstrgahpagidt HNDHHBEWSH Rl Bx A hfp RASEMIS S AR dnsdrépdyde internal ducts passing

through the body qf the valve 10, As.a yariant or combjnation, jt is possible fof the ducts,or passages
to pass through th %'b%%?rﬁé%fﬁ?l%{'&gl\ﬁ\%’&re?&l 9%5%@ igrm? (f)sm &tk rﬁrﬂlut rg%?]% be
one or mordipiadeamesitoarfofniee $5ad apaeiareramplgusroaigsiapatf imendry o singage
CP””?CgOFr-I ABR Yﬁé'adlﬁgtr @é’ﬁ]fl@iﬁetiiwhliﬁmq}ﬁ’éﬁh‘é&m!h@ ahbmtmanpqsmr%gemiy Bigéthe
circuit 6, t ressur, S gownstream a Y/ the gas passes
between theggﬂgjvafég Eg%ﬁl%q[heoggla%@ucsﬁ %ﬁ"‘é"%ﬁ‘ﬁzfzﬁ%} f%gﬁétaﬂi\véveﬁs ?g%_rilso'f the dust valve 10,

the circuit 6 contaif§éh widing valie 7 hbass iHRelERRR @4 emibsorarfasaiffh vt car

movable, piséesabliatedranstiiionchibpeen oy pratremic sl asedantyiton/of the tireutrassiarized
downstreanﬁ en 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 spring, in particular a compression spring.
In Figure™ 2, the connector 1 is shown schematically on a faucet 12 of a

container 13. Furthermore, a filling nozzle 11 opening the connector 1 is shown
. symbolically using a dotted line.

Preferably, the external surface of the body 2 of the connector 1 includes
indentations 116 forming attaching recesses and/or reliefs intended to engage
with the matching forms of a filling nozzle 11 to form a mechanical attachment
system, in particular a quick-connection system (not shown in detail). In particular,
preferably, the indentations 116 are dimensioned and positioned in accordance
with a predetermined geometry, to preferably fit a specific matching filling nozzle
11 only.

As shown in Figure 2, the dust valve 10 is selectively movable towards the
downstream extremity by a mechanical action, for example by a valve actuator 111
that is selectively movable in response to an actuator such as a pivoting lever 204
for example. The valve actuator 111 may also be moved automatically, for example
pneumatically and/or using an electromechanical system.

The valve actuator 111 is preferably inserted sealingly into the connector
and delivers pressurized gas via a channel inside or outside the valve actuator 111
(not shown).



As shown, the isolating valve 7 may include a soft packing seal 17 intended to engage with the seat 8.
The soft packing seal may be made of plastic, a polymer, a vulcanized elastomer or any other
appropriate material. As shown, without being essential, the seat 8 of the isolating valve 7 may be
formed by an annular shoulder rigidly connected to a tubular frame 15 attached to the body 2 of the
connector (for example, using sealed screws). For example, the isolating valve 7 slides in this
frame 15. An extremity 16 of this frame 15 or of the segf 8 may for example form a stop 16 intended to
engage with the dust valve 10 to limit the maximum downstream position of this latter. Equally, the
spring 14 of the duskvadteway ibeafiggeenst thiwframethd. dusthuslvhe dOstisalveod@tiagsana

upstream eﬁF@HB%.‘?ﬁﬂér&a%M‘éﬁ&trﬁa%Bﬁt%wa&%ﬁf@ﬁh iﬁ@”ﬂhé %d&r@hﬁ?ﬁ@%ﬁ@m tact)
and/or by the pressurl ed fluid. In F| (g ect iSS chematlcalglﬁ{Bg? faucet 12

of a contain8P$3) FarfIRIASHEC A RIRY B%oxﬂ v& 3 R 2 Ally using
a dotted linapstraaesteeatignity éﬁémﬁﬂb@rfméaémevab@ 7 dotmacyenieetéolatiomdelve 7
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accordanceRﬁﬁH'@%@éd@@e@ﬁﬁHéd’@jéﬁﬁm'Qé’;ﬂ%ﬁ‘é@ﬂ@@/ tﬂYH‘@p@Hﬁtd’ﬁ%?cmwg filling nozzle 11 only.
As shown in Figureas thiscaiaipasiue 49 shsaledrivily ipursietiosveus ahvdotdstapin ety by a

mechanical aigfa Votwgtre/a?nvekvﬁe?ﬁ iR A LIS aRE o MRADIS 'rhfsﬁaee%to an

actuator su as a ver 204 for example. The valve a%u r111 nga also be r’90v_g

automatlcalwemﬁﬁmme?ﬁéﬁmaﬂeﬁlIWQﬁU/?)"T‘msﬁété‘?l"é'ﬁé(ct rﬁ&'&wdﬁ?&ﬁ g\ést(‘—fmve TheValve

actuator 111ipsivesferabtjrarsésteol siwalingpjaiting tivalvenifeney aaldaldiy dymed oyiz2deddhid a

channel 'ns%fm&égﬂmwﬁ% fiﬁ%ﬁ@éﬁ'ﬂé)(ﬁ@hﬁﬂﬁw)relatl&ﬁ sHaWe isdHggeo?, ariandhe dust
e

valve 10 is ove@ % 2 edetermined downstream "contact" position (with the upstream extremity 3
open), a dofd/ emity 101 of the dust valve 10 pushes against an upstream extremity 107 of
the isolating valve THosnfreerttze ¢éodatih gositie: (thwet rdsthe th wiosteehh Positanlatiegsilvpening

the circuit 6gjoseleFYISHENALISNEMARCRyT ﬁ@@ﬁr@eGCWﬁdetmaﬁwnqv@wme@nm%wﬂ of the
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intended to Helshammyaitl m@stﬂwuggweatreammwmﬂmeTbmamﬁj vhiter cireitupsabig

extremity 0&%@@'@#'29§/@W&17(F1 ra,lsa? beh B HBRG S chradraIgingiestavadisthavesteam

extremity iry re{ﬁ‘tr'r?”ptl?sh aet %Sst?ggm ex \r/eer[r%p S%‘?eof the isolating valve 7 (mechanical
pressure P) which then opens the downstream extremity of the circuit 6. The
pressurized gas can flow downstream (symbolized by the arrows).

Naturally, this opening and filling method is not limited to this example.
Thus, as shown in Figure 5, depending on the filling conditions, the upstream
extremity 104 of the dust valve 10 may be pushed towards the downstream
extremity by the gas flow itself (symbolized by the arrows). The downstream
extremity 101 of the dust valve 10 can then mechanically push (pressure P) the
isolating valve 7.

In the variant in Figure 6, the dust valve 10 is opened (0) mechanically by a
filling nozzle 11 (pressure P), but the isolating valve 7 is opened (0) not by the
downstream extremity 101 of the dust valve 10, but by the force exerted by the
pressure of the incoming gas.

In the variant in Figure 7, the dust valve 10 and the isolating valve 7 are
opened (0) by the force exerted by the pressure of the filling gas.

Thus, it is clear that, depending on the geometry of the filling nozzle and the
filling conditions (in particular the flow rate and pressure of the filling gas inserted
into the connector by the filling nozzle 11), the two valves 10, 7 in series can be
opened (moved towards the downstream extremity) by a mechanical contact and/or

by the pressure of the filling gas.



Thus, from a closed position (dust valve 10 closed F and isolating valve closed F) shown schematically
in Figure 3, a filling nozzle 11 can mechanically push the upstream extremity 104 of the dust valve 10
(pressure P). The dust valve 10 is moved towards the downstream extremity. The inlet of the circuit 6
of the connector 2 is open (Figure 4). The downstream extremity 101 of the dust valve 10 in turn
pushes the upstream extremity 107 of the isolating valve 7 (mechanical pressure P) which then opens
the downstream extremity of the circuit 6. The pressuriged gas can flow downstream (symbolized by
the arrows). Naturally, this opening and filling method is not limited to this example. Thus, as
shown in Figure 5, Tigigeneikgsonsbedfilling conditions, Heogitedn thdaremintidd véthelduitlealve 10

may be pushged tawardsthfidoVinsirsaTh RN EY hRrrtidavbitssd (SyBRAlZedIRY themugws).

The downstream extremity 10q of the dust valve 10 can then mechanically push (pressure P) the
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Figure 7, the, dqs%.valve 10 ?yd the isolating valve 7 are opened (0) by the force exerted by the
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tests. In this arrangement, it is in effect possible to measure any leaks coming

from the isolating valve 7. _

In another sealed position, the isolating valve 7 can also be opened to
perform a fill and/or to purge the circuit 6 and the cylinder before filling (see for
example the arrangement in Figure 4, but with an inverted gas flow in the case of
purging).

On completion of the fill, the isolating valve 7 can be re-closed and the dust
valve 10 can be kept open (see Figure 10) to perform any necessary post-filling
seal tests, like the pre-filling tests described above.

These filling methods make it possible to guarantee the safety of filling and
the seal of the connector after multiple fills.

The variant in Figure 8 differs from the variant in Figure 1 only in that the
body 2 of the connector 1 includes a flexible lip 27, the free extremity of which
engages with the dust valve 10 to form a watertight barrier between the body 2 of
the connector and the dust valve 10 (at least when this latter is in the upstream

closed position).



In another sealed position, the isolating valve 7 can also be opened to perform a fill and/or to purge the
circuit 6 and the cylinder before filling (see for example the arrangement in Figure 4, but with an
inverted gas flow in the case of purging).  On completion of the fill, the isolating valve 7 can be
re-closed and the dust valve 10 can be kept open (see Figure 10) to perform any necessary post-filling
seal tests, like the pre-filling tests described above.  These filling methods make it possible to
guarantee the safety of filling and the seal of the connggtor after multiple fills. ~ The variant in Figure
8 differs from the variant in Figure 1 only in that the body 2 of the connector 1 includes a flexible lip 27,
the free extremity qmmmengagwwwmme @dustefahab 04 oifeyrareawgter tajiuidhie dostweadvethe
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e use of this conpector on aucets preferably fitted with pre rs, offe ous
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safely and niegwieépra siffgrs funm@m@dmnﬂa@@ﬁhéwwaaoﬁzﬁdﬁﬂmﬁ@@eém tREHBRIfector.
The filling m@ﬁﬁﬂdé}@)%‘ﬂl@@éofﬂwWﬁhtlgudhet’@i@&dwmthﬂfM&ﬁfelprat&ttmapfi«aemacmng
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moved durin e seal of the connector durin the
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isolating valyeotesstiv heop ubbeparidnhasiallpf e sdplngthaltesagainstlContamination (metal

particles, dust, etc.) via the removable filter moved during filling.

This helps to increase the reliability of the seal of the connector during the
service life of the faucet and of the cylinder to which it is fitted.

According to the invention, the isolating valve 7 can be pushed
mechanically, but only by the dust valve 10.

The filling method according to the invention therefore helps to improve the
safety of filling by means of the actuation of the dual serial valve mechanism
described above. -

The invention applies advantageously to flllmg connectors and filling
systems for pressurized gas cylinders (for example between 150 and 750 bar)

- fitted with faucets with built-in or detachable pressure regulators.

The filling connector may also be the gas extraction connector, where

necessary.




The filling method according to the invention therefore helps to improve the safety of filling by means
of the actuation of the dual serial valve mechanism described above.  The invention applies
advantageously to filling connectors and filling systems for pressurized gas cylinders (for example
between 150 and 750 bar) fitted with faucets with builith or detachable pressure regulators.  The
filling connector may also be the gas extraction connector, where necessary. 14 CLAIMS 1. Filling
connector for pressurized-gas containers intended ge with a filling nozzle to enable said
container to be filled, the connector (1) comprising—éﬁi&@g&) defining an intern& filling circuit (6)
between an upstream extremity (3) intended to be connected to a filling nozzle and a downstream

tehxt;emlty (4) intendedralibg @@rrhrmet@%e@ i@rfpﬁéﬁgaﬁt%dlbﬁst@BH%F%r@mt@Héwt@rbﬁﬁli’étlé‘gv}éﬁl‘ée (7)
at is mova r ween. an upsire 0 ositio circuit and a
downstreamq’cf)@)H g&%%]n{% e%rc%) Sglo |s‘?'6rl1 vaE%l ve (%é’b?eﬁl‘ﬁ ngﬁg @vgragrﬁ%r'ﬁ&qrgam

position ther88Fy )réﬁf'ﬂ'ﬁﬂerﬂBe'f‘tgﬁnﬁ%é'H@%é&%"{iﬁbl@éthﬁ@mlﬁg alpsisegavexroypluced
upstream of thizisteating \méve §ii) aaisddust aafum@mdmmgaaaioavwmeamer@xuémw oy

being movahjan jelatian i tBSnﬁ%é@B%WﬁSHtQ%HPSW@@OﬂRh SBPIR Qb AP USiAM, 33)

extremity (3) of the |rc it 6 an wnstream open position e up str CII‘ ex rem|

said dust valV@ on 6 pl?sﬁ'é?iv i fﬁ@h?@tr‘@aﬁh eekith tﬁ@?@’@% %f‘ré’c@ﬁﬁrﬁ%lfé‘ﬁ@
characterlzeamslﬂm*t tbfetmlsmmmea@d))alsiSWBstmmm@mbmmumds‘ tie diinooitfreaid &dretinigy

either: - IBUEVIRABRURST BRI FORIA HoRRRIHINGRBAIDY HEHASH R BKremIY
(3) of the ci the

hi strea tremity (101 fth e(lO) IS not pushlng
against therjgé %Ln%év&if%ﬁw( rl?%@%&éﬂﬂg%é#@é 7853 ﬁgt ek HERiES 2D Bl ofRe
isolating vaN@OG’a)lbglNg'pasﬁéb@aﬂd\/\fw&s\tab’ed\lﬁ)sﬂﬂeamgaasdmmnhtfmh apdrentjtth€1driduin(®) by
L'L‘ZSLZSSEJW@'ﬁ"@g”m%V*@m”p@rﬁ*ﬁgﬁ.%“?"wim’?é?’ﬁ “ﬂ’?ffrﬁ“été%nﬁ B ot
(6), in which h8e o%vﬁns ream%'e%?e 33 %% of 1 %&gf \7glgle( BY’ I?@@a%ﬁ&lpg édgtr%’l %
extremity (10PSEH NFHEAH cOsBRANTY J&he%ﬂﬁt&#ﬁvé@h@d&l@hr@%ﬂv@'@hb? denvacdso tie
downstreammmmmrwem"bnpamr@mmcwtdﬁ) mdnbéh@iﬂl)ecﬁuﬁém@n@dd% i des neser

more passa am. xtremlty (3) to the
downs.treamg{egljt/r%elﬁf[3 rougé?}amg\%g?e?é% i %Mu%(%gégm%ﬁa%éqnﬁ/ec @r according to
Claim 1, characterize nq HAEth BT65&RS Wﬁ%%@) sh@eSontad chesitios), apeningndbene
passage or pgsteefs @O@rfotycé(ﬁlbﬁrthemlywﬂ (@)the fiictf dhandodavehsiseamdndhetgi(¢ ot Jopass

through the hdspksajd igestrmive (H8) FeeRlPsaiiae RVOSURRENPSIHRMA] the s sthyalg (10).

isolating valve (7), the upstream extremity (107) of the isolating valve (7) being
pushable towards the downstream position thereof opening the circuit (8) by the
pressurized fluid entering via the upstream open extremity (3) of the circuit (6), or

- To a second predetermined downstream “contact” position opening the
upstream extremity (3) of the circuit (6), in which the downstream extremity (101) of
the dust valve (10) pushes against an upstream extremity (107) of the movable
isolating valve (7) to move the isolating valve (7) by contact to the downstream
position thereof opening the circuit (6), and in that the dust valve (10) includes one
or more passages (103) to guide at least some of the fluid flowing from the
upstream extremity (3) to the downstream extremity (4) through the body of said
dust valve (10).

2. Connector according to Claim 1, characterized in that the body of the dust
valve (10) slides in the circuit (6), and in that the passage or passages (103) force
all or nearly all of the fluid flowing downstream in the circuit to pass through the
body of said dust valve (10), regardless of the downstream position of the dust
valve (10).



3. Connector according to Claim 1 or 2, characterized in that the passage or passages (103) include at
least one convergent portion to guide at least some of the gas passing through the dust valve (10)
towards the central part of the internal filling circuit, 4. Connector according to any one of Claims 1
to 3, characterized in that the passage or passages (1(35) converge and guide at least some of the gas
passing through the dust valve (10) in parallel in the central part of the internal filling circuit. 5.
Connector according, to.any one of Claims 1 to Qhar cterized in that the passage or passages (103)
converge to guide atles ﬁ%}% (LA éjéfypte% 095 tHBASESHG (10  RIMARIRIFEAdREI
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of the gas pam;&g glF&ﬁ’@_h the dust valve (10) towards a convergent zone (15) of the internal filling
circuit forming the”seat of the isolating valve (7). 7. Connector according to any one of Claims 1 to
6, characterized in that the isolating valve (7) is movable selectively into a downstream open position
of the circuit by mechaGioahactoatioedrylihg tdushyaive (f0llaim$1 Gometiaraceardadriatanyine of
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12. Method fastfiliagsalBtRepuaRed Pps container according to Claim 11 using a filling nozzle (11)
connected mechanically and detachably to said filling connector (1) of the container (13),
characterized in that it includes a first step in which the dust valve (10) is moved towards the
downstream extremfly &«PBpentticapattiaeteamnfecdifdaimsut te)umiar aoiszeshivdhahther
fluidic actlc(Jjn phtsaditing neatladdsd)( aoe)amghétap dunbich teedsalatng yakres( g&@eﬁf -
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the dust valve (10), through the body of said dust valve (10). 13. Method according to Claim 12,
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circuit by mechanical actuation by the dust valve (10).

8. Connector according to any one of Claims 1 to 7, characterized in that the
isolating valve (7) is movable selectively into a downstream open position of the
circuit by a pressurized fluid flow.

9. Connector according to any one of Claims 1 to 8, characterized in that the
dust valve (10) is selectively movable towards the downstream extremity by
mechanical actuation and/or the pressurized fluid.

10. Faucet for pressurized fluid, in particular for pressurized gas, with or
without a pressure regulator, including a filling connector intended to engage with a
filling nozzle to enable said container to be filled via said connector, characterized
in that the filling connector (1) conforms to any one of Claims 1 to 9.

11. Pressurized fluid container, in particular a pressurized gas cylinder,
having a faucet (12) according to Claim 10.



14. Method according to Claim 13, characterized in that, during the first step, the dust valve (10) is
moved into the second predetermined downstream "contact' position thereof, and in that the isolating
valve (7) is moved in the second step towards a downstream open position under a mechanical action
of the dust valve (10). Method according to any 3ﬁe of Claims 11 to 14, characterized in that the
dust valve (10) is moved towards the downstream extremity under a mechanical action of one

extremity of a valve qguﬂgfl{%& 1?0lgeijmlr|1%ng tBrtehs%lelliznegdngéélec 1njt<):|’iner according to Claim 11
using a filling nozzle (11) connected mechanically and detachably to said filling
connector (1) of the container (13), characterized in that it includes a first step in
which the dust valve (10) is moved towards the downstream extremity to open the
upstream extremity of the circuit (6) under a mechanical and/or fluidic action of the
filling nozzle (11) and a second step in which the isolating valve (7) is moved
towards a downstream open position under a mechanical action of the dust valve
(10) and/or a fluidic action of the gas delivered by the filling nozzle, during filling at
least some of the gas flowing from the upstream extremity (3) to the downstream
extremity (4) is guided in the passage or passages (103) of the dust valve (10),
through the body of said dust valve (10).

13. Method according to Claim 12, characterized in that, during the first step,
the dust valve (10) is moved into the first predetermined downstream “no contact”
position thereof, and in that the isolating valve (7) is moved in the second step
towards a downstream open position under a fluidic action of the gas delivered by
the filling nozzle.

14. Method according to Claim 13, characterized in that, during the first step,
the dust valve (10) is moved into the second predetermined downstream “contact”
position thereof, and in that the isolating valve (7) is moved in the second step
towards a downstream open position under a mechanical action of the dust valve
(10).

156. Method according to any one of Claims 11 to 14, characterized in that
the dust valve (10) is moved towards the downstream extremity under a mechanical
action of one extremity of a valve actuator (111) belonging to the filling nozzle (11).



