Description Shut-off valve with integrated pressure rel easer

Techni cal characteristic [0001] The inyention device relates to a
device for regul ating gas under pressure, such as, for exanple,

hydr ogen. Techni cal status [0002] A device for releasing or
regulabgg%ggéﬁ under pressure is known fromthe docunent EP1031900 A
(SMC CORPORATI ON)- 30. 08. 2000. The latter discloses a rel easing device

conprising a gas passage cl,osi ng .el enent, conprising sealing neans
cooperating with a sea .u%'ﬂ\ilfgalgf gr‘r@'rff&eiggatﬁépﬁﬁsggﬁ ]ffgleageli)i ston

subj ec ggﬁ,on one of its sides, to a first adjustable spring, and on
t he oht nial chypacteristiche pressure of the gas passing between the
closing clenment and the scat. 'This pressure is applied by a sealing
menbr alf80 EluFlrednrkiitieg deriee rdsiepioesdaries fonesbleting ssovdenhpresiuos isngh as, for
el enent. [0003] The pressure applied by the spring may be adjusted by
actuating tdxenmpiehgdogeessi on knob of the first spring. In practice,
this allows for adjusting the operating pressure of the device.
Closing the device is done by turning the knob to the maxi mumin the
direction of deconpression of the spring. A second spring working in
the o It i tion pushes the piston upward. Deconpressing the
firstpggﬁkhglgkpgﬁs the second spring to lift the piston and, thus,

N R LN SRR CE N

device 1s Nyl 1956 A RRME EHRPORATION) 30.08.2000. The latter discloses a releasing
device comprising a gas passageway closing element comprising sealing means
cooperating with a seat. This element is actuated by a piston subjected, on one of its
sides, to a first adjustable spring, and on the opposite side, to the pressure of the gas
passing between the closing element and the seat. This pressure is applied by a sealing
membraﬁe surrounding the low pressure chamber below the closing element.

[0003] The pressure applied by the spring may be adjusted by actuating the pre-compression
knob of the first spring. In practice, this allows for adjusting the operating pressure of the
device. Closing the device is done by turning the knob to the maximum in the direction
of decompression of the spring. A second spring working in the opposite direction pushes
the piston upward. Decompressing the first spring allows the second spring to lift the
piston and, thus, to shut off the device.

[0004] In case of a deterioration of the seal between the closing element and its seat, the

complete closure of the device is no longer ensured.



2 [0005] The document GB 2 267 950 A (JULI AN STEWARD TAYLOR)
22.12.1993 al so discloses a gas releasg device sinmlar inits
principle to the one presented in the previous docunent and conpri ses
a safety systemin ease of deterioration of the seal fromthe seat of

the r ePE)@SFThe daderat GER agoso ANAlLCAOSITREW ARETEAY LOR)Rhacedoghpye
the releaser, that is, under high pressure, and is nmaintai ned opened

by a conpress) r.0 i - UL N I :
Phe out! ot SR s FUERA ool hilar o £E R AR le AR MR AL AT A E pfions
connected tg9 a nenbrane subjected to the outlet pressure of t

o esur o 1 eIl RS F FRED ) SR s8i arokBPERRET iiecpim fhe scat
case of clogging or icing of the pressure releaser, the pressure at .

the outl et oFtheFdeaseyndesdapn pdditionad elosdg siranoshisiespehpyethe Keleaspio that is,
which, as a result, would nake the rod bum and woul d shut off the

addi ti onal uhdss high mésmenandisderintained epéredtbyef commsgasiongodpiged fonyirn in case
pressure on it in the direction of closure. [0006] The solution to

t he possi bl ef ¢éxebdsirgirentenyg thy @blceon e deviee. Cindsdd) theelddiinbl @dsiidieement is
pressure rel easer as proposed in GB 2 267 950 A (JULI AN STEWARD

TAYLOR) 22. dnd@83td 8 nitplbraridubletel @ theloRilet Ra30RDIhe SledfirdRbaser, which
conplexity. Additionally, this safety system works only when the

tlet f i i i
Chat the oy 2iHiEs SeahPsRYiGE: HEARNGE 1§ ALIARRAY GI0R I el lhe{iRENS
devi ce. Thus, i oes not oafra safetg%valve ut rather g%kg
G f

t te a
protecti on EYREFnilgiARTSIGrer te et ‘%ts?ée fracsreinsrrarhReYead An aceep
the releaser. Ains of the invention [0007] The invention ains to .
bring a si nireshalddwbishpaca reselt.oveudbdh make theaop pui andsyqpldrilitt jofffbeadditional
probl ens, nanely, to present a rel ease device conprising a secured
shut - of f sydbsging element under the effect of a spring applying pressure on it in the direction of
closure.
[0006] The solution to the possible malfunctioning problem of the closing element of the
pressure releaser as proposed in GB 2 267 950 A (JULIAN STEWARD TAYLOR)
22.12.1993 is not satisfactory for reasons of size and complexity. Additionally, this
safety system works only when the outlet pressure of the device reaches a certain
threshold. This means that the system does not work when no apparatus is connected to

the device. Thus, it does not operate as a safety valve but rather as a protection system

aiming to limit the pressure on the user’s side of the releaser.

Aims of the invention
[0007] The invention aims to bring a simple and compact solution to the previously mentioned

problems, namely, to present a release device comprising a secured shut-off system.



3 [0008] According to the invention, a gas rel easing and/or

regul ati ng device is proposed, conpris?ng: a body with a passage, a
gas inlet and outlet, the inlet and ouflet being connected to the
passage; neans for blocking the passage; novable nmeans which,

associ d) hecdrfi@g 1%’9% iR¥entibE, Q@é‘r@l%asﬂgeﬁdd?& 1Bl AWML RRUE Ero%t}&@[be r

downst ean1of t he bl ocki ng means, the nbvabl e reans operating the

bl ocki ng nmeans as a f.unc n e
chanber; thg P BYOCKE ng L ar%gl c§£55§%t% ¢ Qﬁs ?’ ?e%'[n?d Xﬂtfelf' the &?F%ghg\g%@éﬁ%%%gl ve
nmount ed downstrea of t he flrst and the first an
Seond. val v S Ay A TGS e foh APl MR pE

cl oses before the second one. [0009] The first and second val ves na
each be equiyspeatedite HhedodpwhBlealenicecdating adpw pesssure sbpabatdongsifamoiine
respective seat affixed to the body of the device. [0010] Preferably,
the first vhlovkengmeanonfthguoetbls metiradpeatmgthaigopgiishesand astaotmactcbn dishe
seat in the normal direction of gas flowin order to close the

passage, angreksurdBeRNhe & Pres Qe Clidn@tstr i the blveking eads varthpesebyfidt valve and
si mpl e mechani cal abutnment so that the second val ve pushes the first

one during 2Q.BREWLING nfTRUEIIRIY R)vn"é‘f?gan?] B¢ R arstif) ﬁ{egpabégé" a%ld'tﬂé‘firsg h¥EsekBnd

t he nechani cal connecti on between e two val ve both val ves are

cl osed. [00 Prefe abI t he se e cI )
then 115 movals e SRR BReTRE R el B Sy GaRE SRt LR P AP REEne.
nor mal dlrect n of 0012 The second valve upl ed
to t heldBYREIGR msec?r@{)‘iagyeswa ARBE yIuiPRe Yk am%aéfgﬁ%%e%ﬁf ©
second valve is pushed towards its seat by a spring supported on the
body of thecaipeiatioganth a sprefcavabiayaffixed totiadedrd! the devee.novabl e nmeans
by a nechani cal abutnent.

[0010] Preferably, the first valve is configured so that a spring pushes it toward its seat in the

normal direction of gas flow in order to close the passage, and is mechanically connected
to the second valve by a simple mechanical abutment so that the second valve pushes the
first one during an opening movement and so that there is a slight give in the mechanical
connection between the two valves when both valves are closed.

[0011] Preferably, the second valve closes the gas passage when its movable blocking element is
supported by its seat in the normal direction of gas flow.

[0012] The second valve may be coupled to the movable means.

[0013] Preferably, the movable element of the second valve is pushed towards its seat by a
spring supported on the body of the device and, preferably, is connected to the movable

means by a mechanical abutment.



4 [0014] The novable el enent of the first valve may conprise a
conical part cooperating with the scat 4of the first valve, and an
el ongated part extending through the seat downstream of the coni cal
part. [0015] The novabl e el enment of the second val ve nmay conprise a

coni cafomal ThepepsslaticR@ni\bft the iR vaIR8 maQfcollpeiss £ 6oMiehl att\eBopaithgWitHithe
an el ongated part extending through the seat downstream of the

coni cal  par teq LGl RalRane dedb; e‘}%éﬂghngq}rlfg@g%ﬁgees\é de%vrﬁ{rg%ﬁbfthe

a
characterized I n that tLe’%ﬁ%ngaté%ﬁp rt o enent
the first valve cogperates with the conical part or the novable
el ement of tHECUBFnd valve. [0017] the conical part of the movabl e
el emrent of the second val ve nmay conprise a cavity receiving in . .
abut meHO1phshemgrpie elgmsar of 8¢ Sqepad KplyaBlag cemghent cytical partcpprarating wigh
such as to transmt an openi ng novenent of the second val ve caused by
t he novabl ethssegiolths schendmabableed slibmolonghtet pert ekicgding dhreugh (heee81
The el ongated part of the novable el enent of the first valve may be
pl aced awaydéwmmehterfeayiédycabbutment of the second val ve receiving it
when both val ves are closed. Brief description of the drawi ngs [0019]

Fi gur e[gb18RMBasd det RS Scitr&ivs ¥ (1R BAToUsIARS LAl iRGMe drddted part of
devi ce according to the invention.
the movable element of the first valve cooperates with the conical part of the movable
element of the second valve.

[0017] The conical part of the movable element of the second valve may comprise a cavity
receiving in abutment the elongated part of the movable element of the first valve such as
to transmit an opening movement of the second valve caused by the movable means to
the movable element of the first valve.

[0018] The elongated part of the movable element of the first valve may be placed away from the

cavity abutment of the second valve receiving it when both valves are closed.

Brief description of the drawings
[0019] Figure 1 shows a cross view of a gas releasing and/or regulating device according to the
invention.

[0020] Figure 2 shows the cross view of the line B-B of the device in Figure 1.



[ 0020] Figure 2 shows the cross view of the line B-B of the device in
Figure 1. S Best inplenentation of ths |nvent|on [0021] The device
conprises a body 1 conprising a gas inlet an outlet 3 and a
passage connecting the inlet to the outlet. "Thi s passage i s bl ocked

by tmo VEIAV ?ﬁlﬁ&ﬁﬁﬁgﬂbpﬂﬁﬁéf§§“%¢d aligned according to the principa

axi s o t he t he he first valve conprises a anabIe

el enen Vi a coni cal cooperatin

scal | nyohils i@ Csoga%ﬂsmg%ﬂﬁp e eRaRaEes soorthrr ute TGt hashr Raeoss ¢
the body. A spring 4 applies pressure on the novable elenment 5 in the
cl osi ng’ di r e¥egHhe tHg tithesqutlel) Viis passagsvis Pitsked BY Brertlves Rlgreddin saiss
an el ongated part extending fromthe conical part and through the
orifice of tivkalipmad agcordingito thepsiadipak dxas ¢fi the bodpadfithe desfi¢arebhet fimst valve
zones: downstreamof it, thc high pressure zone corresponding to the
pressure i ncdgridestitnh@able ddirerpiSgrving andonizhl dhape deypetaing svithangeacs ath
to, and downstreamof the first valve, a | ow pressure zone, where the

gas has al r gafyg Rahhéalihg seReRay 8] fASRG tomalréamﬁgchv&éd\«@nh ﬁhemoayeﬁl
in series with %he first one and downstream of it. i s equi pped

with a nova C
B in a seal hDERLIEE P%sﬁﬁ%ﬁwﬁe?@% %%ma?%é*ﬁ;%ez@Qﬁﬁ%%%@g?‘OSEﬁﬁ?“
to or directH¥ hi ne %ﬁ @X @ qu
val ves as wett*as"iheY %S‘&ﬁ’én ‘R 58889 PEFHRP
i nternedi ate chanber 20. In_this internedi ate chanber, the conica

part of theP#bihiheoughdbeerifice ofithe srat 6. Mied %P@séh%ﬁﬁbwﬂg%éef@eééw ggnes:
receiving the end of the elongated part of the novable elenent 5 in a
sl i di ng mandernstthe afoly disl leglepeseme zdhefaoresrendingrip thegwessars ie tonpitieor the
part extending fromthe conical part and through the orifice of the
seat 8. Thepipath ¢hichhhsdsliangabedtcrdld, Ldepenstiesm i thh fiasst vawad Bw

el enent 9. The latter defines with the body of the device and the

second val Vﬁesﬁr&%ﬁb@&e&%@éa&%s bR RrdAY b@é&%ééfs@d Oh?é@é@énd Wbe is
comunicates with the outlet 3 of the device. 0022] A nenbrane 12

affixed to i r
pressure cﬁg edﬁg %R%gggg %ﬁggﬁgﬁ%ggdgﬁ%ﬁ#%Va 1 %ﬁﬁgﬁﬁ)gV8&1§ESV*ﬁgv
on the. ﬁﬁdtyéis%eret Zhiyins e eSied) e CQBEAGRE THG S Brpp atpe thres
and 2, the spring 10 applies a vertical force towards the top
it tends tofifst Falve ke efabmanibe gttachid to et disctly snachingd mithche b%y tWéen they
menbrane 12 with a piston

are closed, both valves as well as the passage in the body of the device define an

ar e

tg%cﬁa% rpﬂ)et?ls ﬁomcal

rjn 10 rgg%hg

intermediate chamber 20. In this intermediate chamber, the conical part of the movable
element 7 of the second valve comprises a cavity receiving the end of the elongated part
of the movable element 5 in a sliding manner. The movable element 7 further comprises
an elongated part extending from the conical part and through the orifice of the seat 8.
The end of this elongated part cooperates with a movable element 9. The latter defines
with the body of the device and the second valve, a chamber referred to as a low pressure

chamber that communicates with the outlet 3 of the device.



13 adapted to slide in the top part of body of the device, the piston
13 being itself subjected to a vertical force of an elastic neans
such as a spring 14. The latter rests on a ball bearing abutnent
whose position, dependent on the principal axis of the device (and of

the spfoopg) o nﬁBﬁYerﬁe e MSESE MY ndviPRRIchRent J*aﬁuiiétép%e ﬁﬂ)ﬂ@??ﬁrt bPhe low
adjusting the releasing pressure of the device as wel or closing

t he devi ce. r%g)sgge%lhaﬁb@&oa{?eaﬁﬁ%é}g &. A% o%gglefﬁ;en?én'i 6?%511%5}&?6%(:[5 Pdsure of

with the h| pressure I"on cou
prOV|ded on t e si de of e devic ure 2 al so sho ssure
e oase. val Vel RaBRE CH %pélegﬁQ reRME R o Bl LR A A el the
thus to the outlet of the device. Afilling device 19 for the bottle
i s provi dede¥ampihel Biggiss dfane Rethgepiiese 10 pprdics a verticahiveettpwardgithefop héhus,
hi gh pressure. [0024] Wiile operating, the knob 15 is actuated so as
t o subj ect it bemdspr lift ghelelehent®. pesktees ihedntics veuthé ineindndnet 1@ witlua pston
the counter force or the springs 4 and 10 and the counter force
resul ting fropiapha thcR&SHItBe Ap patefBday bNghedeticg RhPpeBRUREMY ikdelTg ON
a section of the novable element 5 of the first val ve correspondi ng

to the pas 5&1@%0&%%) b QRrtichNRr PN Bashl gﬁgﬁg such ta?H%pﬁ'ﬁ%?@ Bild IQH&J r¥sts on a

downwar ds. novenent 1s transmtted directl e novab

el enent 7 of ,t.he .second v t anabI el e

the Tirst valVERRE SRl G iuOhm il OIbﬁ‘c?é’“SSiPﬁ o1 GEEe i dotand
opened, pressure builds up in the internediar 20 . as mell S
in the | ow YrBssume)chanberdigsicd hga kpgh h- o Bl rger a% fPfo%bS“Bﬁ thayelengne
| ow pressure chanber, the nenbrane 12 is biased upwards and slightly
nmoves the ppressure q@h@é@m@l@ Wl sofepelesive ity ddvécespring 14. The novabl e
el ement 9 may then nove upwards in order to nove the two novabl e

el emenfios2¥] Anthnbmefer tl hés pralbided imdidect conregtidratvith thechiglaprebdupey Ardndetisn
regul ate the operating pressure in the | ow pressure chanber. [0025]

The engagengblifd 1PerMhdB¥R RN foeldedBRtR BdcadTdhd ddviiceS UG Burk Ralsot MBws a
first valve 5, 6 closes a I|ttIe before the second valve 7, 8 when

the movabl el GRRlealPYf5e POURISC! BirBHASH thetof ssum%aﬂl%zf 8t thlHohe

i ndi cates that the nova enent not y touch Its seat

the- second VaRVE T %%mfl&”s%e%élﬁﬂ%ﬁw%@%?r Gt fodfe flﬂ%b%tﬁg%@fm
the el Ongatlg%lrrec?tdco?lilecttlrg)n wrz?ﬁ/%te) lh?ghegrgsrgﬁrnet
[0024] While operating, the knob 15 is actuated so as to subject the spring 14 to a pressure that is
sufficient to counter the counter force of the springs 4 and 10 and the counter force
resulting from the pressure of the gas under high pressure working on a section of the
movable element 5 of the first valve corresponding to the passage section. The movable
element 9 thus moves slightly downwards. This movement is transmitted directly to the
movable element 7 of the second valve as well as to the movable element 5 of the first

valve via the mechanical abutment. Once both valves are opened, pressure builds up in

the intermediary chamber 20 as well as in the low pressure chamber 11. As the pressure



5 of the first valve and the bottom of the abutnent cavity of the
novabl e el enent 7 receiving the lattery [0026] During the closing of
the device, the knob is actuated by the operator so as to release to
the maxinumthe force of the spring 14,that is, to elevate the

stopper of bhelisPhp NOthddow ?résg;.ri: tBarhRR, 8O HcMne 1PNY BidsEBuPv8aSMds1Rhtly
the springs 4 and 10 is sufficient to counter the spring 14 in order

to el evate j g i

el ement 7 oFoTRaT By R U Bt B i 1, "DUIE SRR oy
elevating the latter results . in elevating it 1. In r

ol evating ¢ " FOVEEPERERdRaTer P BeFois Rk aishen o B pivgaand
until closure under the effect of the spring 4. Once the first valve

cl osed, thetogsgiHatertbagasyiow and dus rmeylatnihs operatipg Besivein the {qyg pressure

i nt ernedi ate chanber 20 drops since the second valve is not yet

conpl etely cdlapged. When the operator continues to release the

pre-constraint of the spring 14 until it reaches a nmechani cal

abut me[t02f prhesaapdrtent i Botiiuakibe: @teemns afld 73s alh éhdt the fiisevdluy §,Badloses a
and thus close the 8 second valve. Fromthat point, the device is

doubly cl osg@lieyrdrbahelsebsiid B B RGP Hah\bSsble EREIHEHBIEL MAVA& in order to
theoretically always operates under |ow pressures, whereas the first

| i Ly -under. t i f
varve s Coﬂé%eat?%ld vitd! ?ﬁlstlm&%sgﬂgt%%@?v%bg? gleerr;[enﬁ Pgéstrlo?yet}gl?csh%%cs%gtcg

val ve may t y Operate as insofar as

theoretically not biased nuch at all, if only when th irst valve :
| oaks . T ooorer Do ABRed TS en st berpits Dot o e St gV gt e secnd Falve s
necessarily be attached to the novabl e elenent 9 of the pressure

rel easer. |¢osedetherqiga shektegivebemesrcthe cnd phthestongaisy sed @g‘hﬁ &qvale element
force of a spring resting on the body of the device in a simlar

fashi on as % héthadirstblabveaindribnbotafim thihe abutstenvedvity of Keshoydbée element 7
engagenent of the "abutnent” type would thus suffice in this case

bet ween t hercpEiviniltBe Rkterent 9 and the end of the elongated part of

t he novabl e el enent 7.

[0026] During the closing of the device, the knob is actuated by the operator so as to release to
the maximum the force of the spring 14,that is, to elevate the stopper of the spring 14 up
to its top abutment. Thus the pressure of the springs 4 and 10 is sufficient to counter the
spring 14 in order to elevate the movable element 9 and the piston 13. Since the movable
element 7 of the second valve is attached to the movable element, elevating the latter
results in elevating it as well. In turn, elevating the movable element 7 allows the
movable element 5 to rise until closure under the effect of the spring 4. Once the first
valve closed, the downstream pressure, and thus the pressure in the intermediate chamber
20 drops since the second valve is not yet completely closed. When the operator
continues to release the pre-constraint of the spring 14 until it reaches a mechanical

abutment for example, the movable element 9 is able to rise further and thus close the



[ 00281 The novabl e elements 5 and 7 should not necessarily have a
coni cal shaped cooperating with the regpective seat. In fact, it is
possi ble to consider that one or both novabl e el enents woul d
conprise, for exanple, a flat and circular el enment cooperating with a

pl anar seatgechiV@Ie€! Broni that Soidk, &R de9iRs isRblyloded®yIRatisst ambscooid tddees.
bl ocki ng el enment, to be novable. [0029] The novabl e el enent 9

cooper at | ngg}i{@ &Qoﬁﬁgﬁ]g{mﬁﬁpgggﬁgmgtﬁ%gep%wapr‘c\%ms,e\;vﬁé%as the first

di fferent equi evice. In tact, one could
oplece | B IR B IR B Lo TRI L SRTISFL s oy
Gl oot he. maeERe bR P Dl B GGG T NS el tASeH ABERaRbeF oty yhen
Clainms |I. Gas rel easing and/or regul ating device conprising: A body

(1) with a‘@@ﬁ@ﬁg@h@éﬂ%@s inlet (2) and outlet (3), both the inlet

and outlet are connected to the passage;

[0027] It is noted that the second valve should not necessarily be attached to the movable
element 9 of the pressure releaser. In fact, the movable element 7 may be subjected to the
force of a spring resting on the body of the device in a similar fashion as the movable
element of the first valve. A simple engagement of the “abutment” type would thus
suffice in this case between the movable element 9 and the end of the elongated part of
the movable element 7.

[0028] The movable elements 5 and 7 should not necessarily have a conical shaped cooperating
with the respective seat. In fact, it is possible to consider that one or both movable
elements would comprise, for example, a flat and circular element cooperating with a
planar seat. Inversely, it is also possible for the seat, and not the blocking element, to be
movable.

[0029] The movable element 9 cooperating with the membrane may be replaced by a completely
different yet equivalent release command device. In fact, one could replace it for
example with a similar movable element connected to a metal bellows in a sealing

manner in order to form therein low pressure chamber. This would eliminate the use of

the membrane 12 since the metal bellows would ensure the sealing of the chamber.



means for blocking (5 6, 7, 8) the passage; novable neans (9, 12)
defining with the body (1) of the devige a | ow pressure chanber (I 1)
downstream of the bl ocking neans (5, 6, 7, 8), the novable neans (9,
11) operating the bl ocking nmeans (5, 6, 7, 8) as a function of the
pressuckimkt hi n the | ow pressure chanber (11); wherein the bl ocking
nmeans (5, 6, 7, 8) conprise a first valve (5 6) and a second valve

7, 8 Sgg%\gﬁ% th ; dth
1£| rst ) }an sggg‘% a E//Jer?%m%nbgt&%ﬂe dbﬁgmgﬂ I(:Rani gafﬁisggﬁneg?ed sg
that the fj e (5,.6) clao .
Rel ease @eb?@e(lzgété &%aﬁ%agf% %eﬁégle §@3 ggu%ﬁtzgmg&g%éer 1él?t(aaurl(iﬁ oUWl z%l)arne that

the first and second val ves each conpri se a novabl e bl ocki ng neans

(5, 7) coopEckditnRIBIRES respective seat (6, 8) affixed to the body
(1) of the device. 3. Release device according to the previous claim
char act emiczggifar pladking ®he % i8) dxe pasdages (5, 6) is configured so that a
spring (4) pushes it towards its scat (6) in the nornmal direction of
gas f| owniavabledesant (©,dRpdefidihe withsbabely @nof ths deechahive piekyure chrméet €d )
to the second valve (7, 8) by a sinple nmechanical abutnent so that

the secopgdwhatesth éffthe %)ocﬁmghﬁe%ng % of 71 9t the dovebleidng (B 19P6Hiriehg the
novenment and there is a slight give in t he mechani cal connecti on

bet ween Eotb%k%n}é@né%%\(f % %@%stﬁ%ﬁct}/ lo\ﬁﬁe @{1&“% \gﬁﬁg the l%gv %38?4 grﬁaer

devi ce accor t’hé prievious clarm aracterized in at t
second V%L\Sewg 8) cl oses the passage of gas when its rmvabl e
bl ocki ng ?‘ﬁe rests inits seat (8) in the nornal dlrectlon of

gas flow. 5. Rel ease devi ce according_to the 5preV| ous cla
char act etlie/dacking mrans ©he b8 sompiH a\/@rSt valvgy ﬁ}sa@owﬂce%ﬁ wﬂw femounted

novabl e nmeans (9).
downstream of the first one in the passage; and the first and second valves (5, 6, 7, 8) are

mechanically connected so that the first valve (5, 6) closes before the second one (7, 8).

2. Release device according to the previous claim, characterized in that the first and second
valves each comprise a movable blocking means (5, 7) cooperating with a respective seat (6,
8) affixed to the body (1) of the device.

Release device according to the previous claim, characterized in that the first valve (5, 6) is

[9%]

configured so that a spring (4) pushes it towards its seat (6) in the normal direction of gas
flow in order to close the passage, and is mechanically connected to the second valve (7, 8)
by a simple mechanical abutment so that the second valve (7, 8) pushes the first one during
the opening movement and there is a slight give in the mechanical connection between the

two valves when both valves are closed.



6. Rel ease device according to claim4, characterized in that the
novabl e el enent (7) of the second valvg) (7, 8) is pushed towards its
seat (8) by a spring taking support on the body (1) of the device

and, preferably, is connected to the novable neans (9, 11) by a

mec hanﬂ.c Hel@RbHERBS acczrdn%{oetﬁ§ Bred @)k CRIACARFM IR ed h BREHhOFecohdiville (7, 8)
2-6, characterized in that the novabl e el ement (5) of the first valve
(5, 6) ¢ I r

rst varae: B paaOpl G Al HRORR ALt Wkinl PR il ey B) 1R
domnstrean1oﬁ he .conj cal, pa 8. Rel ease device accordlng to t he

pr evi ous "OFBRHATEHED t #Fgﬁd in that the novabl e el enent (7) of t he
second _valve (7, .8) conprises a conical part cooperatin

seat (B) Rsfeaspdedetansarding (pehe areions climndarasterigad i té%ttgﬁ éﬁcﬁgd é(%lW%§7s 8)
the seat (8) downstream of the conical part. 9. Rel ease device

accor di ngs t@plddevith abé¢ owsalde aicaps Ohar act eri zed in that the el ongated
part of the novable elenment (5) of the first valve (5, 6) cooperates
W t h t e Ruddis€ adévigaddeonfing foeclaibva kharaekedrming tiiaf heohotdbte slemend 7y af the
(7, 8). 10. Rel ease device according to the previous claim
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the second valve (7, '8) conprises a cavity receiVving the abutnent

the movabl@,d Ae@f@%&xdh%%fe%bl% 1€ cdideSikd YRR SodyablePhednl Qggﬁweg?%eﬁhﬁ%al

transmt an o e second valve
nmovabl e ans {9 11) to the novable element (5) of the first valve
(5, 6). 2p§m

7. Release device according to one of claims 2-6, characterized in that the movable element (5)
of the first valve (5, 6) comprises a conical part cooperating with the seat (6) of the first
valve, and an elongated part extending across the seat (6) downstream of the conical part.

8. Release device according to the previous claim, characterized in that the movable element (7)
of the second valve (7, 8) comprises a conical part cooperating with the seat (8) of the second
valve, and an elongated part extending across the seat (8) downstream of the conical part.

9. Release device according to the previous claim, characterized in that the elongated part of
the movable element (5) of the first valve (5, 6) cooperates with the conical part of the
movable element (7) of the second valve (7, 8).

10. Release device according to the previous claim, characterized in that the conical part of the
movable element (7) of the second valve (7, 8) comprises a cavity receiving the abutment of
the movable element (5) of the first valve (5, 6) in order to transmit an opening movement
from the second valve triggered by the movable means (9, 11) to the movable element (5) of

the first valve (5, 6).



11. Rel ease device according to the previous claim characterized in
that the el ongated part of the nnvablqlelenent (5) of the first valve
(5, 6) is nounted away fromthe cavity abutnent of the second val ve
receiving it when both valves are cl osed.

11. Release device according to the previous claim, characterized in that the elongated part of the

movable element (5) of the first valve (5, 6) is mounted away from the cavity abutment of the

second valve receiving it when both valves are closed.



