1 SHUTOFF VALVE | NTEGRATED | NTO A PRE SURE REGULATOR Techni cal
characteristic [0001] The invention islequipped with a rel easing
mechani sm for gas under pressure such as for exanple hydrogen.

inder pressur ST QRO VBTN B i R TOcR rel S iRE AT el A TR

CORPORATI ON) 30.08.2000. It is equipped with a rel easi ng rrechanl sm
made of a gas closing elenment with air tightness capabilities
cooper&"’@i:htgcaMChhracwr@éi&t This el ement is operated by a pi-ston under

t he pr irst a table.coil on. ane d on

oppos 1008 Buimfhulsh'S B R e i eSS i DE e eruch os for
cl osing el emﬂ{pwnyurbg@l seat. This pressure is appl ied by an airtight
nmenbrane surrounding the | ow pressure chanber below the closing

el enenteclmgdsiatahe pressure applied by the coil may be adjusted by
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the direction of the deconpression of the coil. A second coil
working in Wﬁ‘g‘%ﬁﬁb@?@%o fygasedasingrelpner sath Hetightasss aanabyiies soanseating pyith
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pi ston and, t hus, 05| ng the rrec ism n case o
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conpl ete cl qsure of the chanismis no Ionq |nsur ed, [00051 The
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presents a éﬁ%@bﬁdlh%mquW%%sﬁl%lcﬁ%gexsdemvlfﬁ{e didbidd SeMEinci pl e to the
one presented in t Fr evi ous docunent and equipped with a safety
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ove the releaser,
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conpr essi Orprés@dre Closmg the mechanism is done by turning the knob to the maximum in the
direction of the decompression of the coil. A second coil working in the opposite
direction pushes the piston towards the top. Decompressing the first coil allows the
second coil to lift the piston and, thus, closing the mechanism.

[0004] In case of air tightness deterioration between the closing element and its seat, the
complete closure of the mechanism is no longer insured.

[0005] The document GB 2 267 950 A (JULIAN STEWARD TAYLOR) 22.12.1993 also
presents a mechanism of gas release similar in its principle to the one presented in the
previous document and equipped with a safety system in case of air tightness deficiency
from the releaser’s seat. In fact, an additional closing element is placed above the
releaser, which is under high pressure, and is maintained opened by a compression rod

designed to burn in case



designed to burn in case 2 of excessive pressure at the nmechanism s
outlet. In fact, the additional closiné elenment is connected to a
menbrane placed under the releaser’'s outlet pressure which applies a
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the invention 007] The invention ains to bring a sinple and conpact
sol ution t csatisfactpryelpr sgstnp arshiticgngand WmﬁﬂéhsAdéﬁ@n@lheé,l@ﬁE@”e@ system
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According to I'nventt on as're andror” Fegul 'd
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i ntake and tlet, the intake and outlet being connected to the
‘passage; »rff d0gSA10h PR RIS 2R & SHEESHRGE DUahi PETRIGHSHILEM AN @K to limit the

aSSOCIatedlﬁgw&QQmQ§€M“3Eskggﬁ@ﬁggﬁﬁk§ﬁl define a | ow pressure
e

chanmber bel'ow th ocking el enents, the nobile el enents operating
t he blAoksi dfgheimretios dependlng on the pressure within the | ow
de of first shutter

press nber; .the blo kln S are
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shutter closes before the second one.

[0008] According to the invention, a gas releasing and/or regulating mechanism is proposed,
equipped with: a body with a passage, a gas intake and outlet, the intake and outlet being
connected to the passage; elements to block the passage; mobile elements which
associated to the body of the mechanism, define a low pressure chamber below the
blocking elements, the mobile elements operating the blocking elements depending on
the pressure within the low pressure chamber; the blocking elements are made of a first

shutter and a second shutter below the first in the passage; and the first and second

shutters are mechanically connected so that the first shutter closes before the second one.



3 [0009] The first and second shutters may each be equi pped with a
mobi | e bl ocki ng el ement cooperating wdth a respective seat attached
to the body of the nmechanism [0010] Preferably, the first shutter is
design(fog) go that a coil pushes it toward its seat in the nornal

di r ect {07 bfheglaist gndoigeondd rbes may cerlbbecquirped ysdnymobimblogking element
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direction of gas flow [00 12] "The second shutter coup
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second shutter is pushed towards its seat by a coil  resting on the
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by a [wechamifeablghet star shfelddsed iR 10 BokenRinsrERbbief cl&sfﬁﬁ‘% Likfsht is
shutter may be equi pped with a conical part cooperating wth the

seat of theefingsn istqettiathe noyanallirestign obgasritpar.ed part stretching
acr os oni [, ,el,ement. 001 The nobil e el enent
o £ haORI T ALomISh iR, RORLERY (EhR TR el 1

cooper[a61Y]@retctablyt He setdle démémef gReenshdshutdras pushbd toMdrfls @dseat by a coil
elongated part stretching. across the seat bel ow the conical el enent.
10016] Rel dsdi@eadhamreinnisar s badnend refeiablyris gpwnested|tafhp mobile elements by
char act eri zgde.¥nithenfhidgt, that the nobile elenent's elongated part

of the first shutter cooperates with the nobile element's conical
part dP0t4dhs evdnld ekiment ef the 0O FajttcF henyriebighipped eddntconicabpircalopparitg

of the secon hutte be equi pped with a cavity receiving the
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as to tramswwthaloSpanidigediovenent fromthe second shutter fromthe

nobi l e el enents to the
[0015] The mobile element of the second shutter may be equipped with a conical part

cooperating with the seat of the second shutter, and with an elongated part stretching
across the seat below the conical element.

[0016] Release mechanism according to the previous claim, characterized by the fact that the
mobile element’s elongated part of the first shutter cooperates with the mobile element’s
conical part of the second shutter.

[0017] The mobile element’s conical part of the second shutter may be equipped with a cavity
receiving the mobile element’s elongated part of the first shutter as end stop such as to

transmit an opening movement from the second shutter from the mobile elements to the

mobile element of the first shutter.



nobile el ement of the first shutter. 4 [0018] The nobile elenment's
el ongated part of the first shutter mag be placed away fromthe
cavity end stop of the second shutter receiving it when both shutters
are cl f description of the drawi ngs [0019] Figure 1 shows
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i nvent Boref je@piption Diichadbicivdngsm i s nade of a body 1 with a gas intake
2, an et. 3 and a passage connectjng the intake to the outlet.
Thi o pltaE ke e Bah S Mo ST Brark radtien ed Binscacchaptbmrging t
accordi ng tgetibenpbhnci pal axis of the nmechanism's body. The first
shutter is equipped with a nobile elenent 5 of conical shape

cooper EYZRAGFigher shears g ¢rassavicwiof theilipatB-BrdnimemecliBhsnsiadticuray . be
renove . fixed directly.to the body. A coil 4 applies pressure on
t he m)%leﬁqém *eénrregﬁ?mgl ?é}th%éﬁléve&né’é‘i ng direction of the first shutter.
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cooper at i Nyt bhodfabicthehls Ahedldsire] SR e
shutter, th.en scat may ebe rem)vgg Slrn%fcgﬁggu di rgéc%‘lfﬁl%%gf hiteHe r%%bd?el%eélﬁs
they are cliosedppdilovith sthelfphgated pst stedtdhimsiroiehpassad earit and leoss the orifice

mechani sms . b %@ﬂf“ e internedi ate chanber 20. In this
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the el ongated part of the nobile element 5 in a sliding manner. The

mobi | e connected to, and below the first shutter, a low pressure zone, where the gas has already
partially been released. The second shutter is placed in series with the first one and below
it. It is equipped with a mobile element 7 of conical shape cooperating with seat 8 in an
air tight manner. As the first shutter, the seat may be removed or fixed directly to the
body. When they are closed, both shutters as well as the passage in the mechanism’s
body define an intermediate chamber 20. In this intermediate chamber, the mobile
element 7’s conical part of the second shutter is equipped with a cavity receiving the
extremity of the elongated part of the mobile element 5 in a sliding manner. The mobile

element 7 is also equipped with an elongated part stretching from the conical part and

across the orifice of seat 8. The extremity of this elongated part cooperates with a mobile



elenment 7 is also equipped with an el ongated part stretching fromthe
conical part and across the orifice of seat 8. The extremty of this
el ongated part cooperates with a nobile 5 Elenent 9. This one
defines with the nmechanismis body and the second shutter, a chanber
of | ow presklsment i Honeecddfmes withihe mechraishanbedy anddhe estndshiion22] A

renbrane 12qfedof Bl HEL P! SnSl ARy L des Lhe ypper part of

the | ow pressure Inan air hanner ile el enment
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resting on the nmechanisms body. In the case of the exanple of
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by the menbr ane pi ston
part of t heFugemhémmém Ehehtodyo appleespi wiridenl Iidcé 1$>Wat<Sethé totpn’dbuis & tends to lift
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adj usted by a knob 15 his knob allows for the adjustnment o
mechani sni sforeeeiangifeyibls dswantsuasawesdil & Thorcdilierastiogun e befl bedrg end

h 002 to be pl t t
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val ve 18 in direct connection with the |ow pressure chanber and thus

‘With the ndekaningpressuseiey well anforithe qloggraeicthanicshaniansf or the bottle is
d act h th
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enough pr essunetion 1¢as desighet onbiad Adcef thb eeclemivn &5t thotiee Ri%ur@ Qlaﬂs% sfows
and 10 and the counter force resultl ng fromthe tllta)(i)essure of the gas

under hi gh PrFEESTEPIFROVIIVRG SIS 18 IHEEOBRECHPN PHE thols rreasusnehismbs: gid
the first shwtggr the%édh@ﬁ@ﬁ%%ﬂgt tAPfo‘ﬁ% nﬁ&ﬁ%@&? g%%ﬁ%g%ottfghgdé@r@eh?n the

clement 9 noves then slightly tovvar I'S novene

transmitt ediddiafélot Ilnycltamsnhm dm:bi ctosanedt@nemh the dfghtfressaecond shutter

?nss Cﬁkb%ﬁ;}ﬁ \%ﬁbﬁt (23[%6 ng, h% k%!) rr]r;[ovgs t%f aptpp eerfolugrgﬁ %regsrlll% })r? 201E)¥4 thl?alance the
counter force of coils 4 and 10 and the counter force resulting from the pressure of the
gas under high pressure working on a section of the mobile element 5 of the first shutter
corresponding to the passage section. The mobile element 9 moves then slightly towards
the bottom. This movement is transmitted directly to the mobile element 7 of the second
shutter as well as to the mobile element 5 of the first shutter by the mechanical end stop.
Once both shutters opened, pressure builds up in the intermediary chamber 20 as well as
in the low pressure chamber 11. As the pressure builds up in the low pressure chamber,
the membrane 12 is engaged on top and slightly moves the piston 13 towards the top by

compressing the



Once both shutters opened, pressure builds up in the internediary
chamber 20 as well as in the |ow preséure chanber 11. As the
pressure builds up in the |ow pressure chanber, the nenbrane 12 is

engage slightly noves the piston 13 towards t he top by
conpr egéﬂﬁél fﬁ% gﬂ?ﬂ?‘lne m“FYlg‘eﬁﬁlbweéo‘éfﬁré‘?r@}?tto@%%}fﬁleltq@éﬁo‘fﬁib%two mobile
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the shutters and to regulate the gas fl"ow and t us regu

pressur e i nptehwiré ovthptes prgseire bieemider.. [ 0025] Engagi ng both nobi | e

elerren nd 7 results..in the Io e of .the first ter 5, 6 a
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the mobile el ement 7 does not yet touch its seat 8 as t

el enent 5 cirdescithe m@@hamsm |Th§ indigttes thay¥he mabile eheron@ debrudt ¢t tosch its

cl osed, the betwenthe extrem f the bil e

el enent 5' sgegq‘ %?\Sg emdobﬂee ﬁgmﬁfsrteﬁs}m}?f%alt%a e?%ées(? UG om
of the end dbead, ﬁl%fdﬂ@@hﬁlﬂ&bgﬂveb@tl\x%ﬁi@ﬂie ektref@§ OF Mehobile-c1dROR 615 Asndah@

nechanismis closed t he knob is adjusted by the operator in order to

rel ease t hefodididienfinist ffbé‘ﬁtéreanﬁirtb?r?%’éﬁYIbOﬁﬂm(é g s@m&pﬁhemoﬂoée elsthest bp
all the vvay E& ﬁlg% coil 14's high limt. Thus the pressure from
coils 4 an sufficient to balance the coil 14 in order to

el evat @)OB(BI]QL\Mb Irﬂlﬁhmhﬁmélo&daﬂﬂ kinbe ipidpisasd by3he Spdrg@r ih& dembirkl@ase the
element 7 of the secon gtter is |linked to the npbile el enent,
‘el evat i ng t'R&PAM BYcqizapced 1inand e gkvpisgisene senmll the way fpthe COlI1 A%’s high

turn, elevathn gl"ﬁ\ﬂ%héc;ﬂ}réﬁu?e ﬁ!}ﬁ@%ﬂg 421 ahb 9SV§1 Aﬁ&%j['@m[dh&ce%hg Zhéxtc%rger to

rise until close un the effect o coi | e flr
cl osed, thelprtstban®bbelemment 9 andithe istors [3.féngertssiobide tlomiehe? of the second

compl ot el y Crigdn e P BREET s Boner Rtedis biparadSdn el clement 7
pre-const r aisRell0fn €01, leleh4tinthelmobife eﬁ&%@?%ﬂé@?tﬂ%‘?ﬁmw GaherR% %E@Entﬂ
for exanple, the nobile elenent 9 is able to rise further up and

thus cl ose alofe usderdhele&entof eoil 4 FPum thitst ploitier ¢losdue thegeeranmiedwidveit, and

doubly thus the pressure in the intermediate chamber 20 drops as the second shutter is not yet

completely closed. As the operator continues to release the pre-constraint of coil 14 until
it reaches the mechanical end stop for example, the mobile element 9 is able to rise
further up and thus close the second shutter. From that point, the mechanism is doubly
closed by the first and second shutters. The second shutter theoretically always works
under low pressures, on the contrary; the first shutter is constantly under the high
pressure of the bottle. The second shutter may then fully work as a safety shutter as long

as it is theoretically only engaged when the first shutter leaks.



closed by the first and second shutters. The second shutter
theoretically always works under |ow firessures, on the contrary; the
first shutter is constantly under the high pressure of the bottle.

The second shutter may then fully work as a saf _eté shutter as |ong
as it 1@ hBlsrstosathp th@ﬁ¢cynéﬁ@@ééah%@notm¢éesml§ e dinkied torth¢ makie clgment

[0027] Plea t t t n ecessaril.y be
[imketl Lo the LRBrFe Bl e TG ap e Raenf LaR0BY e PRECRARL kit e
el enent 7 maytHeenechdeismtdierdyon agimilarttisdicniaislthe @sbila\g@emennt dffilg first shutter. A
mechani sm's .body in a Sli m lar fashion as _the nobile elenment of the

first shutt3MPlcaprrasays ke sad sons Wopldsufficedn dhis ez bewssn dhesmp bilc@ement
this case begyegn [ ,%gg ity of the

el ongated part of e%&ggm%gﬂ}%% negﬁgar%%ffx%g%%t?ﬁ'leﬁéeﬁﬁgm |l e el ements 5
and 7 EWa8] thawbbiteedessats 5lapd Gehodd inothecsdvaplytbecoajpel siapadcoviptiating with

their respegtive seats. In fact., .it i. ossi bl e to consider at. one
or both rmbf%fﬂé Tepe Vﬁtsgats'\%&f?cg’ his Pé’aiiﬁlﬁg%a“fs r thet e %rsmt Wogﬂ? plgpents
and ci r cul ayotierRlipp@PREeRIhAEY Wi f1# anBLARNSkISE& L -cobPR Rk Yn a1 t
is also possible that the seat, and not the shutter el enment, ~ shoul d
be mobil e. Ppagrd]scat] heerelyi ités dbepesiblothatbpegaatand gowhe khuttee eleerebt, ane
may be repl %gﬁg%ym{;b&orrpl etely different yet equival ent rel ease
command nechanism Tn fact, one could replace it for exanple with a
si m | ajo0p®oiHeanebikraethert Orvoepéetngd WitA tHehahbiae a9 We reflfedbyal dondpldhll
manner in or_%er to forma | ow pressure chanber. This would elimnate
‘the use of {iHErenh¥stsARNalentTepic@ Mm@ drachrnisg. bl Bae pnaeaildrapresaiteor

the chanber,aj i : . i e i r. ..
regul ating Trec getnélvgl?ngggﬁ?%gg)& 11\%6?@??& %&%ngg?}g% %4’%%faﬁmgblg%g{s%ga&alr&l%%s
i ntake (2) ramtheoin drétr to3Yrm bidvh ptesgure clisakter.aftds Gutildetindnge tearaecihed

to the passage;, Shutter elenents (5, 6, 7,. 8) in the passage;
P mgnbrane % since &1&: metemlc bfower would msgre the chamee)r air tightness.



Mobile elements (9, 12) defining with the nechanisms body (1) a | ow
pressure chanber (11) below the shuttérs elements (5, 6, 7, 8), the
nobi l e el enments (9, 11) operating the shutter elenents (5, 6, 7, 8)
dependept, on the pressure within the | ow pressure chanber (11);
charac?:gzi“flfed by the fact that The shutters elenents (5, 6, 7, 8) are

equi pped @A-strgleﬁsiﬁ% 5RborsButikEe &é@haﬁ%nﬁé@gﬁ)eg v x@nd shutter (7, 8)

pl aced bel ow the Tirst one in the passage; the first and second

shut t er s A bodys(1) withg) passage, argashintake &) lagd buthk €3), bathtthainttkhend bniddt are

shutter (05 E‘% closed before the second one (7, 8). 2. The rel ease
st B

mechani smace R%8°%fe previous claim characterized by the fact

that t he Shuttérsdleraédils 860N ®E) SN tHetRERc@r € each equi pped with a shutter
nobil e el enent (5, 7) coo&e{rati ng Wwth their respective seats (6, 8)

fixed to Meklerabements Shild) dpdng with e, mephanisw| sskosly (e lvanprsssuscdembieng

to th e | ai i zedo,by the .fact th first
shut tor " (5B BeShPorcURRREATEE 0L telmbile iusrlils, ¢ PFoprinited s uver
seat (6) clamenbe(SpQrd, 8) depghdasbhale gtssgaswiihiahd 1@wrs@nret@1aﬁﬂb@rs@1§;he

passage, ﬁ%d is mechanically linked to the second shutter (7, 8) by
a sinple€ éﬁ%@&y%ﬁ@%ﬂ@% so that the second shutter (7, 8) pushes

the first { | | Ed | jve. i h
mechant ool e barnans b Re et Snited Bl e R B oFall { Sl S
cl osed. 47, §JpkcekbdawehaBohan sithapesigdt agl the firhend seohdybutehaisys, 7, 8)
characteri zed by the.fact that the _second shutter (7, 8) closes_the
‘passage 6f° Iﬁ?ﬂla&}ﬁ@ﬁ' ji %§HG}E‘3(téli‘e g’ﬁb?}!uéte’é@e%a?se@%fqr% thegseqandgpnei(h 9t s
seat (B) ThordifiRe AREARisH hEREdihe ok pgé'%i%lfslcpa\é\fﬁx, ShardRgiZ8 g? gi?/eef[aﬁt eth?t the

mechani sm accor di nmg] to the previous claim aracteri ze act
t hat t helfirg eedsrgoshsitutiers 47 cad)equippkd wikbd shoti¢rheohitetldneere (17 ndSpefAng

9 6. The. ease chani s cecordi to,the c¢lai characteri zed

by the fgvét?ﬁ%‘%%]fes?%gvﬁﬁﬁtﬁ@@éw&?%e mlsﬁ’fesg%‘g)o(ih shutter (7, 8)
i's pushedht exeukemethdnigeadcotdhg RYtha pfRiduschShi QrRieriZBE by MRCHANhSTHS
body (1) .and, preferably, is connected to the nobile elenents (9, 11)

d
by a meEFsh ﬁhtgér % ﬁaisgie@rg_ned so that a coil (4) pushes it towards its seat (6) in the normal

direction of gas flow in order to close the passage, and is mechanically linked to the second
shutter (7, 8) by a simple mechanical end stop so that the second shutter (7, 8) pushes the first
one when opening occurs and there is a little give in the mechanical link between the two
shutters when both shutters are closed.

4. The release mechanism according to the previous claim, characterized by the fact that the
second shutter (7, 8) closes the passage of gas when its shutter mobile element (7) is resting
in its seat (8) in the normal direction of gas flow.

5. The release mechanism according to the previous claim, characterized by the fact that the

second shutter (7, 8) is linked to the mobile elements (9).



7. The rel ease mechani sm according to clains 2-6, characterized by
the fact that the nobile elenent (5) 6f the first shutter (5, 6) is
equi pped with a conical part cooperating with the seat (6) of the
first shutter, and an el ongated part stretching across the seat (6)

bel ow fhelhegnlcass meghanism ageortting tp dheedaim 4rsbirasics raddryctbe dichthat thetmhmbile

revi ous I C a rj b e fact .that the il e el enent
07y or s kIR TR B e, KL ol sl b Seat [ s SHTRR on he
cooper at imghanikinhs Bdde (seald, pBferdlytibeosrertd SRULIEI clatht(®, 11) by a
el ongated part, stretching across the seat (8) below the conical -

part. 9. MysBapigdlead stoRechani sm according to the previous claim

h i act A0Ri ' i
part of U e REeh Ol B e Qg BT SRR b vl el RPLEN
(7)' s coriaant pgrof tief fitshdugec©nd) is kytibpsd §ith a 8dnicdl Gart Toepdretirgasih the seat

mechani smaccording to th revious claim. .characterized by the fact
that the %)rﬂfﬁﬁ? rsk htang ?5 -egnéefﬁﬁ? S Stb%?}tm%ﬁcr?wetﬁ% é%é@%@m @é cogigal
8) is equypped with a cavity receiving the end stop of the nobile

el enent (5)'s elongated part of the first shutter (5, 6) in order to
transnd.t lihheclogse migshaniow enendingfto theerseawdaisi oharaterized iy tthefanothid the

| .11 bi | (5) .of the first shutt 5,
511 finde lbteal Ol et ReR BT it B0 Reeddh e A gpSPerdite
char act eryigade Bt theftacdecsfipdhutthe anmbélbﬁga@écﬁﬁﬁ@mrefo@}ﬁgsac%s@ g8 8)

part of the first shutter (5, 6) is placed away fromthe cavity end
‘'stop of bRlevsheepricdipgtit er receiving it when both shutters are

clos ed9. The release mechanism according to the previous claim, characterized by the fact that the
mobile element (5)’s elongated part of the first shutter (5, 6) cooperates with the mobile
element (7)’s conical part of the second shutter (7, 8).

10. The release mechanism according to the previous claim, characterized by the fact that the
mobile element (7)’s conical part of the second shutter (7, 8) 1s equipped with a cavity
receiving thé end stop of the mobile element (5)’s elongated part of the first shutter (5, 6) in
order to transmit the opening movement of the second shutter from the mobile elements (9,
11) to the mobile element (5) of the first shutter (5, 6).

11. The release mechanism according to the previous claim, characterized by the fact that the
mobile element (5)’s elongated part of the first shutter (5, 6) is placed away from the cavity

end stop of the second shutter receiving it when both shutters are closed.



