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WD 2005/ 001590 PCT/ FR2004/ 001526 Expansi on val ve bl ock

wi th coordi nated high- and | ow pressure circuit

control means The present invention relates to an
K6P208E5PBoy8bye bl ock allowing the presspy ﬁaﬁoic{‘dwszs
rate of a fluid to be controlled or adjusted an

which is particularly well suited to the delivery of
gas of a precise conp05|t|on 10 Expansi on val ves are

c GHRSHISY- s 8¢ 16T Gk ivaG Pa coes dimedieg g dhraagpoltew -
or storage prgssyseréOcitsuserdbeeroprisssge. Control

~over the inpact that expansion valves have on the

chem cal conposition of the gases they deliver is
Chporgmederbdecduserittions kababes hato emnansj;pmé_ﬁorvalmaa&e

BR8ePng i aEh Heo M daita® TS od " g BF, 208 v
bapasantutmhledi oy gadewsbedniaadir @bich gases@rtthe:ularly

GEMPOSLE{ 0840 ¥hi Che Negds; JOr-pe ko, s Praci Sel Yoredlise
the purity of which needs to be strictly 20 presérved,

SORRCasty@Bes in | aboratories and -anal ysis gases and

the gases used in electronics. It may also have an

pnpact.on gases that ent d er. when, m xed
GRPAOGERBr YGAES Gthow CHMHRL BnbFaHt Wity PTINGnd & gas
ﬁeomssasyU1anﬂpdrmlothstbrdgé|w&eﬁsurawﬂ@rlts aeavdce

%§§s§F¥edaES‘§’E9§ e{:ﬂréE“Eﬁe i bég' Eh % e%ﬁ%‘ﬁsﬂaﬁ valves

gases such a
b@@@ylcehetm cﬁhwaycalorcmr@cpﬂmqre mfxtuh@s gagas they

- @BDieRE PETim E‘Eéﬂtnﬁébgﬁseoittﬁg dabiveradtdaspdhs9on

occurs when t delivery of the gas by the expanS|on

V%}W%S|§®Qﬂ%ﬁV%pﬁ&dlWP%C%OOWﬂiﬁﬁpF§§§@§é &BQtﬁ@%the

@M@su t p@ifssilhﬁ_q expaﬁsugn vV ad b . lsmll@sedlmpﬁlet is a
ress mcircuit ceases of

QO SRRy B LBBncT A St s o daHtaTes
entes tites | mmm:s&urcm cigfcuivthianid tleedweaswr ebrent kanen -

%Pé@ié’e e§§OEhESPuﬁt?X%%n%Jh%%hvaﬂé’e?&s AE EOMBLEXct1y

| eces equl
preserved, such as gases 1in laboratcries and analysis

gases and the gases used in electronics. It may also
have an impact on gases that may present a danger when
mixed with other gases or with the ambient air: it is
necessary to control their delivery in order to avoid
any dangerous mixture. This is the case, for example,
with fuel gases such as hydrogen or acetylene which may
form explosive mixtures with ambient air. Contamination
of the delivered gas also occurs when the delivery of
the gas by the expansion valve is interrupted: the
high-pressure upstream circuit of the expansion valve
is closed, the low-pressure downstream circuit ceases

to be supplied, and ambient air or other substances can

enter the low-pressure circuit and the measurement and

safety accessories.

Expansion valves are complex pieces of equipment
comprising a high-pressure circuit and a low-pressure
circuit which circuits consist of. chambers and ducts, -
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conprising a high-pressure circuit and a | ow pressure
circuit which circuits consist of,. chanbers and
ducts, regulators (shutters, diaphragnms, bellows or

pi stons), pressure gauges, safety neans (val ves,
rupture disks, etc.). Known techniques for

(¥E§dléﬁéf@ RBEuEHékEy efi aphhe iRl 1 UL ‘Qésoérggstogr

exa 5 - the choice of seallng t.echni ques,

A G RS o AT oS er (e SRbanar SatweR vdisks,

sead 5),.  Kagwhatteichniefuast of@r i ecdiaphnagns e BiAty of
kﬁ?é(ﬁg@lvégggrol of the qyallt of the sSurfaces, of
t R HaES vatd ot Sfures and of the

F1nsl ng
assenbfwﬂuﬂOChomdetKﬂm5$eabﬁmgtm@nhmhq@ead vef umBserials

id v ! slesnag, LB onder (9,388 i Toalgls sl

Syt e T ges Mammmmr@ m@tarh malrigawby
conpr esi At :ANd SXPans| %all%er@f'eE ePlazeduLe ) Plthe
t hese are often | engthy ‘and ai nsta

Jpersatic it eP?%?%V%‘fJeorbo§§P6F€urze lainﬁiamfy the g@%sembly
r@mcittironsgjevi ce may be installed at the exit from

the expansjon valvg rder to av0|d cont am nat i on

of the I'GwSreSSur 9@? ©Sundesirabl e ingress,

but thiih@owwpeonflnﬂeadungs a pressure drop in the
delivery circuit and the sealing 25 solutions used in
such devices do not guarantee against. mcroingresses

o Gasier1Gr mysdd /e ek sotsj fecrondfanina tirgs et is also
me%abu@n & t emplOPOSEpARiaEX I al
Ipas to _be ellvgged?MAt%ou%a 30§§§tg?%¥?%%§¥ ﬂé?&é&hf%s
dEhse2rEr on BIVEIRS ody  ARGTRERSEEPBL SRA( heasnsdin,
bpeeatian Ips:ldcmdnmfgqsebutantﬁéeansd@ yetae akhgehlg shd
eLivere t alteration to
gg%ﬁ%@? En% &tﬁPsraggogegneﬁgoﬁ? the P?ﬁﬁlgf €tl osi ng
or opening the expansion valve. Another object of the

PEEﬁ@T 'QV%EE'ﬂBnkétBanB%QQ%% g% PPaAnaA 144 Y& the
that alfows”a gas t del i véred
exit from the expan31on valve in order to avoid

contamination of the low-pressure circuit by
undesirable ingress, but this solution introduces .a
pressure drop in the delivery circuit and the sealing
solutions used in such devices do not guarantee against

microingresses of gas (107 mbar.1l/s).

One object of the present invention is to propose an
expansion valve allowing a gas to be delivered without

alteration to the composition of this gas.

Another object of the present invention is to propose
an expansion valve allowing a gas to be delivered
without alteration to the composition of this gas even

at the time of closing or opening the expansion valve.

Another object of the present invention is to propose
an expansion valve that allows a gés to be delivered

without alteration to the composition of this gas and
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~Without alteration to the conpositionﬁ of this gas and

the use of which does not permt any operationa
error. To these ends, the invention consists in
providing the expansion valye_w th coordinated nmeans
for isolating the high-pressure circuit and the

|1V RIS VK 81 &1 W des Stot AL pm P PRGN A {1 error.
delivery of gas, and on. <closing it, the two circuits

~are systematically comanded in a sequence that

gutarﬂmé@@Sehhs thst dinvahitdrt heo et Possi Lbi"@Vldlng the
he |nv_t ntion therefore relatgf %.
aef’fpé{rbsja% 8%3335.% alSPE T EEk SFor e BNt r J1 nﬂ;s8ﬁa tng
adyusmlﬁ@rptmssmmessmreumt BMHfﬂhnNl@ﬁfpréssuféucdrcuit
) h
%Qimft'h%'tng upof assgg ‘Mbt 881%5?9 el P, OB8d, on

i nternal "fl etween at | east

ileaingri fite aﬁ@eat tW@asplmelltBuu Axsut | eysbenstgeally

oG - @ | east angddi d- pressur eg &Qﬂﬂ@éegean@he

arranged on at |east part of said |nternal flurd
ﬁé's’%tzfgelattl’r?é‘ Ghet besd POSHIPFad8Hye 1het-ween sai d

pressure control 20 neans and the fluid inIet orifice
upstr IrCUIt a d th f 1 ui
g BB aBR S fo e e B sy P Chodte. add the an
meamammneﬂaknefbkmckfﬁon1ngnard&Wmsgr@mnadjusnﬂngEMhe
e i i f d. tlaw.rate ro
5}range oﬁlgﬁ% ggg? 53%% o %hg gg%ﬁstr%&%ﬁ%ﬁr -
at @ éwsitn dreds eébiiain | vhackh| sl dgestcomer dlntm;m@ fluld

palsanged it walenl @ast) @t cﬁfe thg: P St eaM & irGld vand at
command neans for causing a fluid to

t least o
IQ§ﬁt|ﬁnPhgiB&§58&§ e§0°5ﬁglFﬁ whi ERTRRE, conmand neans

- eolataliematrena th ik pAddssireantraaednthddns chﬁ::lamjed on

rate,contr npansg i n._su h th .when_t he
o%era?orECd%nands dd%%ﬁﬁylg ern%%lu?%u% t?ﬁf%ﬁ?ﬁagthe
théeopedi nfleidt ipassegst reahveenr cdild byrehsusecamhtrol

ﬁl%ﬁhr ol fIanse 0%%&8 Q.%I%L%rte dher 3% O?SFﬁfog Obnt Rpstream
downstream circult first contro
circuit and the 1n ernal fluid passage between said

pressure control means and the fluid outlet orifice
forming a downstream circuit,

- at least one first £fluid flow rate control means
arranged on at least part of the downstream circuit,

- at least one second fluid flow rate control means
arranged on at least part of the upstream circuit,

- at least one command means for causing a £fluid to
flow in the passage,

and in which the command means collaborates with the
first and second fluid flow rate control means in such
a way that, when the operator commands delivery of a
fluid in the passage, the opening of the ' upstream
circuit by the second control means occurs before the
opening of the downstream circuit by the first control
means and, when the operator commands the stopping of
the delivery of a fluid in the passage, closure of the
downstream circuit by the first control means occurs

before closure of the upstream circuit by the second
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means and, when the operator commands the stopping of
the delivery of a fluid in the passage, closure of the
downstreamcircuit by the first control neans occurs
before cl osure of the upstreamcircuit by the second
control neans. The flow rate control nmeans allow the
tohekpal mpansage to be open and closed either on'the
upstreamcircuit or .5 on the downstreamcircuit. The
second fluid flowrate control neans arranged on at

Thasflpar&aﬁét&uhuﬁﬁﬂfméﬁﬁsCélE&%LtHE?lQ%e§Pﬁgl%%ssage
is type o

th_a I g shutter _
]\rf\%tg cgﬁg ? ﬁégﬁg EI 8\9&& PheOfr 688 UBSLHEESR SHnawdt or
®htéhﬁwddeﬂﬁrqmwsegmcmrtIh@hep%@bﬁﬁﬂ]iﬂﬁddcﬂlbwaate

06, 0LLg9G008 UBERNSL%oA°R0" SLODL! bl oo cTRISTENL o

For preference,
?&%ﬁﬁ#tamﬁﬁnéédaowaﬁvaeﬂﬁﬁh;ﬁntanialhp mommagreamtter

£ So¥d A &yl r LQug
@hifgd?g?ly p|é§%efgg§aFOﬁth& gl gePﬁ%ﬂ% C@%g cross

?ﬁ%&?QI? ethﬁodWFﬁrﬁ%k %&%h%spéﬁsvaﬁvéﬂﬂtkﬁ uphgream
ciptdinder fo dseopdiuagetio bt S uddcRle 1Al eRE8L L@ ng MRKES i g

Qggﬁ!ble - either to place the domnstrean10|rCU|t
ﬂév conmuni cation with the fluid outlet orifice

mhen one end of the duct is collaborating with the

A f t her, end_of the duct is
collag%ratlng (%H%1f21 E?ﬂ9cpd€% ot ??ﬁ;ro means
RIS ﬁnvaﬁwelﬁﬁ§%kPartopft¢hﬁ(ﬁnwﬂdﬁxaamnunmmwmtoﬁs

abet:m@ﬁdtehe doynst readudd G t ;and,khe 9Qtlle£cillally

fi sion val ve _ bl ock. According
FOfa s AT ENESARRENEURY felFsReninom bone 6h ttiee

biodyes off  tihe C)dxpyiﬁndrs tvhe vaxXi aild(:]{TDVIT}Qa 30cysﬂﬁdé¥
egcon ntrol ans arr on

leg&?ﬁn r%gogt hexﬁsstre EgE&BPt m?g ghﬁg pBF%%@??ed
e%ébﬁﬁent Lot he pfliacst artdaeseccﬂmdmfsltme@nfl owidafi®  in
coRfl:h9LaFBBAS A& CRARI nad, i t Ehglgge Jﬂcdc—:(:“rwhent hone
first_nmeans corresponding to the part

end of the duct is collaborating w1th the downstream
circuit and the other end of the duct is collaborating
with the outlet orifice of the expansion valve block,

- or to close the communication between the downstream
circuit and the outlet orifice of the exXpansion valve

block.

According to the preferred embodiment of the invention,
one of the bases of the cylinder is the axially moving
shutter of the second fluid control means arranged on
at least part of the upstream circuit. In this
preferred embodiment, the first and second fluid flow
rate control means are combined within the cylinder:

- the first means corresponding to the part of the
cylinder that is pierced radially right through by a
duct, |

- the second means corresponding to the base of _the

cylinder.
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35 cylinder that is pierced radially right t hrough by

a duct, - the second neans corresponding to the base

of the cylinder. The nmeans for commandi ng the

circulation of a fluid in _the.internal passage of the

mai n body may be a screw collaborating with the

THled stﬁyfd')ﬂdtlebma@ﬂdﬂl‘ﬂ@ thBuliekullRtsWeh & V@yﬂ@ﬁli in

turning it nmul t aneous causes_axi al transl ationa
e, B SR AR R e T AR At | DAY ob ot o SCrew

cyliletperating surftice dhet hecgyindeleségyihdeer rmmyl bethe

i t e I es ,se n
SOVRLed bRy ARl bl MCh:RERYLFCS %“a B8t aneously

bet'ween t pl ug/ cytin e’main

. GRPERSI exiadl Vierams brikiomhle megemehtt hE dyis mfe:ttmy and

B%lBQ'&%W%@l%ﬁto@rQH@dcyﬁind@QnU|ar periphery and a
seal may be positioned in this 15 annulus. The

pressure control neans may corrprl se at | east one

S‘hlét t%rﬂé@é orofat theasty DIISPr éPind@er t AR DI BESWrered
ressure relieving scre

50%hr 8 TRArSr T SO *PalvloBRs Ehat fap . hEnerboithe

pﬁyg¢ogﬁnnderaamMuﬂn;Imamn bbady oénthe exparpuloat athlve
BYoLpe operator between at |east one fluid flowrate -
open and at least one fluid flowrate closed 25
position, said | ever acting on the command neans. The

Tﬂéeﬂbb@noil%ﬁer%b@ﬁ%@e&oméyp%%s%wwfﬁﬁéﬁldﬁﬁjafﬂﬂﬁﬁehts
gartlcularl a gas cylinder;_ equi g

QBH%@FOR%&PD@%’I G & 3RAT R h ?epﬁéﬁée‘énego iphéhis
ahnabtson also relates to a nethod for delivering a
fluid in an expansi on val ve bl ock, said expansion

val ve bl ock conprising an upstreamcircuit and a
Boangmesamreci cenf tol nmebineh ridie pDEﬁSﬁJBe i beéastt bae

e t apLgir in
PrEHUEe i S e UABILEREE) L Aking. 1ot e Mg e
ePNEpel means may comprise a pressure relieving screw

or a cam acting on at least one shutter.

The block may comprise a moving lever that can be
manipulated by the operator between at least one fluid
flow rate open and at least one fluid flow rate closed

position, said lever acting on the command means.

The invention also relates to a pressurizéd—fluid
vessel, particularly a gas cylinder, equipped with an

expansion valve block as defined hereinabove.

The invention also relates to a method for delivering a
fluid in an expansion valve block, said expansion valve
block comprising an upstream circuit and a downstream
circuit in which the pressure is below the pressure in
the wupstream circuit, in which when the operator
commands the delivery of fluid, the opening of the
upstream circuit occurs before the opening of the

downstream circuit.
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upstreamcircuit occurs before the opening of the
downstreamcircuit. - 6 The invention finally rel ates
to a method for stopping delivery of a fluid in an
expansi on val ve bl ock, said g expansion valve bl ock
conprising an upstrean10|rCU|t and a downstream

GieC Uirkydrft \WH Ci {1 \Pr ESBAH €5 T 8obal Qe Jher i eSSYESing

in_the upstream_circuit, in which when the operator

g6iRdY He 3t SpPifg igk FTheSHRFRTEPY HRl¥Re YAl d,said

elxpsnseoaf w}evéiomwceammpf@gmgocﬁw apbeﬁ:@ram circuit
sur he upstrean1C|rCU|t 3ﬂ1 ractical

BeRboLaRat S oAt e Wit dind SR tis below
pheppsessameexpamaﬁompwamaamﬂmanmmmuﬂ|xn1wﬁ1cthhﬁh|the

| S%SBEQEBSO' JMGE %fté{vﬁ]: ERBQ?&HEC%&O%% tHeiP\‘?er of o Lhe

ached figures in IS a view
§épffen cdospre q%'@%%aﬁ@W@ﬁtvaﬁmeCEK@@Rta@@@m@ﬁn@ﬁﬁpre

EheshipueBEi 9Re npbtoEaR ditsuacpartial sectional view
of the expansion valve block according to the

i nvention. The expansion val ve conprises a main body 1
Tht rgjﬂacta&awhm@rm | east oFRutiver eal tﬂ%sﬂﬁﬁeﬁti§n is
gg ge Thés $assage 2 has_ an |nleg mhﬁch £
Rer dit yPL P TaborAr e RATH That @i ge t&’fetﬂk%e% 5B ©
Wblmhlah tehxp 1 agxyeain dicore ived ftee 1b| Dt kcosjinxedon andtAnthe
QU££§Ee8rf£ ﬁfe% 0 gh.generally collaborates with a

gas ens means. The expansi on val ve conpri ses
a neansiBgRBe  loder of| i WY heMpr 659aFe ofCthenf [afi dthe

Ekprh 800k hy SUGE bids@k i ﬁ@&f@in%a@@aﬂ?e 2 nidhd 16h;

upstreaP1C|rCU|t situated between th |s pressure
cont rol THERRE & aﬁ'c’l the PaTfi&l oPPFtdens) tweeY| Mg the
dAsads hoy hvpl es sl eck | acddwed 30y doywnisie eawaiticad t 2b
situated between this pressure control neans 5 and

the outlet orifice 4 the fluid has a pressure that is
Theerexgmrsiian | Jadpst reamprises pressdne oty rd weahsn

éhféﬂ] owqea%% nfrﬁé%@eﬁﬁai hgasEhyLd of ram he o i firfgg

to be | owered he pressure
passage 2 ‘has an inlet orifice 3 which generally

collaborates with that side of the vessel to which the
expansion valve block is fixed, and an outlet orifice 4
which generally collaborates with a gas dispensing
means. The expansion valve comprises a means 5 for
controlling the pressure of the fluid flowing through
the internal passage 2. In the upstream circuit 2a
situated between this pressure control means 5 and the
inlet orifice 3, the fluid has a high pressure. In the
downstream circuit 2b situated between this pressure
control means 5 and the outlet orifice 4 the fluid has
a pressure that is lower than it is upstream, the
pressure contreol means 5 allowing the pressure of the
fluid from the orifice 3 to be lowered. The pressure
control means here is an expansion valve shutter 5
moved by a screw 6. Behind the expansion valve shutter
there is the high pressure chamber 17 of the expansion
valve, which opens onto the low-pressure chamber 18 of

the expansion valve. The valve shutter 15 rests on a
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35 control nmeans here is an expansion valve shutter 5
noved by a screw 6. Behind the expansion val ve shutter
there is the high pressure chanber 17 of the expansion
val ve, which opens onto the Jow pressure chanber 18 of
t he expansi on val ve. The. val ve shutter 15 rests on a

pazleﬁcﬁ@ngﬁﬁ%.%% tﬂﬁg JM%fHHHNéE¥%éﬁ;5¥H #g §$ﬁ%ter

hutter e packlng 19 provi des sea
BetdRenCthdheni Rc g s dPe RITHHES 1~7eahe|ngh@etween the

h@\gh%@&%ls LeeChsi@ier 1870farddher gXpansion csahve. Jﬁhﬁnber
g re m end of .the 5 val ve ghutter 5'rests on

26 XPARSAOR plRshis: WIS ZRET) ngfedl Pﬁé'the
efaﬂeet s(bJﬁJtaeiprS N2 conpar e&apdrbgmt ke ,screwlE pieted

e pre ot th a i.n the W5 Pressure chanmber
?398 ins gﬁlgrg\%t e sgl gio§nt th\(/eal uefI e corrbl%atsiporrf'rbqf 22
thepspesagd RZ &he @f:rtehre 610 Wileant @hzzl pesiseset kg the gas

SRt RS @o@agl‘esggf"el ALGhbe 4 NES €5,Qr 6, MMy es ﬁ@’ayse{géa%@nt
t he packi ng lows the gas to pass rom
FRrgHepr dtir SCrRARBEAOD7 @B (the FBWipPestr anghapberche

ﬁ@atéo bhe pigsed e dHe t henhehpabers 1§aEk$eSthéS %%QQer
?E g pressure in thg | ow pressure
GERESTENBOYEP pBI'AY VAPReT ?hé’a&kéﬁﬁr& an?G‘ aﬂr&?ﬁ’és the
the mkungmgsZfrbackﬁamdhi@m-phaﬁﬁﬁfeSCFambéms1J nté® the -
t Ki Rg as_to close o
S0819LathE0 CHEBEE UBY 52 ERelBrba ks ey thowayonber
19 géseshe Asetguim @Svéh@epm&ﬁ&&mﬂebmrehehéOGesmesaure

RaRbessyus erfQEnt Ber el gg%sgnea%lggm £Qk B%gﬂragm 20

possi bl e. by reading_the pressure o ressure

@‘é%ﬂ@%s 1§h8f PhHYFowhst PE&H c@?@:ufcbez@h%tﬁq t2r TRtHERS

b@tcﬁﬂ @6ﬁﬂa¢’@ wiOnt axé &hlﬁ@el §X§@n§BOBoVéhM§eS Bt €he
r 8 co es th cti gns of

|
G4t POFPANG" { ABo2% 0w § at® O PRESR ahd TIuihg'ah 2o
the S@prsttleams@ltmﬁrtt falaad amd thhedef\nsér edra cdesllréd

| t h
et G ot tRarinas ased el f St L GUERs e
byn EepAuRbcdticoroygssure h@fﬁpsttheeanr@smmt g2lpget b of

ohdedornst ffah hiSr8Wet bB. A filter 7 may be placed in
contact with the expansion wvalve shutter 5. The
cylinder 8 combines the functions of controlling the
flow rate of the fluid flowing in the upstream circuit
2a and in the downstream circuit 2b. In fact it is
radially pierced right through by a duct 9 so that when
one of the ends of this duct 9 is in communication with
the upstream circuit 2b, the other end of this duct is
in communication with the outlet orifice 4. 1In
addition, this cylinder 8 may undergo a translational
movement along its axis in such a way that its end 10
situated at the same end as the upstream circuit 2a
either does or does not close this upstream circuit.
The command means for operating the plug is a screw 11
which:

- by being turned, positions the duct 9 in such a
way as to either allow or prevent communication between

the orifice 4 and the circuit 2b,
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Shenta b ypslredt ire

30 in comunication with the outlet orifice 4. In
addition, this cylinder 8 may undergo a transl ati ona
novenent along its axis in such a way that its end 10

" situated at the same end as g he upstreamcircuit 2a

ei ther does or does not close this upstreamcircuit.
35 The ¢arsagd nreags o ORer A0 1R Rlhg, 'Sc§o§859%r
turneg positions the "duct in
8w or prevent
communi cat i on betmeen the orifice 4 and the circuit:
0 I ve closes or
Be PIFRL S S A GRS T Bl B DR Bkt RETE oY
ﬁ ézas twdrefse &m&eapenatgchb@g\m ® t hanpantiedetligery of
2ngiat Ahrbeins bos£0qumnd del inRrdls il dsb%&) 4he in
passage 2, he unscrews thé screw 1 such
FRaH: 2-vweyrshatine translati onal nmovenent of the screw
axi al byripyes the cytangest Soeapughvipeak! Qv t BRebARG oy
of the cyl.inder ve and a||OMILLUId to

10.1 8
6§§§Q}H PREEE rdifi t© %}?%%ﬁ s SPREIE JdhsR bhoValpe base

- 3hubfethd, cyhihbeunt 8t he tmowei ngdokliibe Fduew ab thes in

BT L8R OO D0, LA CYLLAS LR Lot Al e I oAl er 6.

ang 0~ al I'ow CoTmIni Cat 1 on”
@1th©@b Alegnd turhimige of r cthe 2prew s@tondhetr&ame time

&5@5@@ iconRal cppYgRBAt Qf LBELBET QW 'EHsa df@vsn

the cylinder 8 axially in order to contlnue £0
?M%%l t8 padevi rommeindiceddion ketwesrarthe h@ré&bﬁﬁsﬂoﬁnd
vied veishbuit e2b 6 and, at the same 20 tinme, the turning

of the screw, al|pws the iinder to be turned through
enough B¢ %ﬁgangﬁg Faagﬁﬁﬁﬁﬁoeﬁkmm%W9ﬂﬁqﬁ1 tﬁ%%nsFﬁéw
ornfimeed and rde ctheuicyl2bdelrn &£oasegliencen forddr ofo
S d r ireyl € in.the
%%éﬁ%%@§1g?%chgggga §1%¥§ %Q% Z%O\%ns #eg%f%|F@§CU1§b 2a
wvarq bbet gErapsingervag,ve hditiere gagndan &Y ovhé nsame
£ duehe OtQlnting O 19T 5880028 0ws the cylinder to

be turned through enough of an angle to allow

~communication between the orifice 4 and the circuit 2b.

In consequence, first of all, the gas to be delivered
circulates in the upstream circuit 2a and in the
downstream circuit 2b as far as the cylinder 8, then
the gas can flow in the duct 9 of the cylinder 8 and be

delivered out of the éxpansion valve.

Likewise, when the operator begins to command closure
of the delivery of fluid in the passage 2, he turns the
screw 11 in such a way that:

- first, the +turning of the screw causes the

cylinder to turn through enough of an angle in order no

longer to allow communication between the orifice 4 and
the circuit 2b without, at the same time, the
translational movement of the screw moving the base 10
of the cylinder 8 axially far enough to block the
passage of the fluid in the circuit 2a toward the
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del i vered out of the expansion valve. 30 Likew se,
when the operator begins to command closure of the
delivery of fluid in the passage 2, he turns the
screw 11 in such a way that: first, the turning of
t he screw causes the cyllné%r to turn t hrough enough

8kpaRsabgl §ah BeO5HEELBL ¢35 longer to allow
conmuni cation between the'orifice 4 and the circuit 2b

wi t hoUt S€§PPfhe et BrRandt i  Ehansi@isOnaPRABIBABNILO
ofutbe schew rreyllmgdtehe bage 1Q:ur@1f th@t‘h\ddtnderalalows_ng
axal¥ ? gghto%ockt pgssae theflwd

FA™PHe e %:BPt 25"toRatd®t RETH16® Vit 2b,
shat &er tBe sameconne,t ket mmlmgamflohlae sovenent of the

I NLes e.th inder turn

EPPLHTe bl fRHAC Al habe | D88 phge oD T oo ey inger
¢i pehiptlZbuntdAd idt iheabheretoi pd,ud hehe rpassage ondl the

it O he C es a
TRYETo T T GLesagt S SRMRERCh? B R oS

$ipat E%%s%ge of the fluid in the ci rcwt 2a toward the
expanS| on valve shutter 6. 10 A packing 12 is pl aced
threammrcwt coIIaborate with

[n_t
hoReEHSr T2 5o LGRS 5 vinsh SRS Hee Ghrerbeta to
¢¢1]elemhn$1tar’fearrwa.lthcmlte 2bkasA sHEal of3 the pladeadeirn 8 hehen

the Jraaty BSOSRIER B ) o el A el 1

eyIRkried ginythryheilowedt@iet coertibhdrahawhubhis 0o the

Bde SOy ey¢ tihdeyiinfPy ated into the expansion
val ve; nonet hel ess it 20 is possible also to screw

‘the screwdirectly into the block 1 of the expansion

Nad wscrdv seRl gl 4 deh tlds ib\‘BltI’poiSfilé i @ﬁl—l‘ﬂa@é@%\ dj’?ﬁay of
e

CAILQEEL Pobalves) g 00y gl (Bl od md thE
imosynor@tgd hinte hehepstkpeasiand wddwrst meamtheless, it
is possible also to screw the screw directly into the
block 1 of the expansion valve, A sealing ring 15 is
positioned around the cylinder 8 between the body 1 of
the block and the toric seal 14. Two pressure gauges 15
allow the pressure within the upstream and downstream
circuits 2a, 2b to be checked. A safety valve (or
relief wvalve) 16 1is provided in case the pressure
within the internal passage 2 reaches too high a level.
It may for example consist of a ball pressed firmly
against a seat by a spring. The ball bears against the
seat along a contact circle. The ball is subjected to
the actions of the spring which tends to press it
firmly against the seat and of the gas which tends to
lift it off the seat. When the pressure exertéed on the
cross-sectional area of the circle of contact produces
a force higher than the force of the spring, the gas
escapes. As an alternative, use could be made of a
metal diaphragm which tears under the effect of

pressure.
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25 circuits 2a, 2b to be checked. A safety valve (or
relief valve) 16 is provided in case the pressure
within the internal passage 2 reaches too high a
level. It may for exanple g@ngist of- a ball pressed
firmy against a seat by a spring. The ball bears

agal pelildae 130 seal azﬁv%ﬁﬂ:aagéqm a;%oﬂal nge ayde @fé_l,u

is subjected to  the actions of spri Ich ten
Fé‘epr‘é8§t¥?amf TGP dgarhst e Mn%aaf FhECHAS are

Bhiteh taresd.o Byftempl@j‘zing hease@tem\él&en dhe described
ressur exer%g8 Cr 0SS- Sec naI area of the
t

FF@F-E“"‘ PVEon &&6"815" V& St S Hath e
befoeeotmduﬂaﬂHSUnﬁamrmast esdapess Adlaws the high-

Lternativ u al ap
Bk ESRUREL oo Ul S s TBEC o 1R on
@ré\l’vee has h&]epééﬁaﬁrag@dofb?)f@m’f dithe dwalvel osegens to

Hgglqg§tr§§g1ctgcutgeangsépe downst ¢ eamyLi re %?é e the
both cl osed. By enpl oying a_device as descri dl

AerarhaBave, c%?@“tfpsﬂﬁeaﬁ??éﬁ?%doff}t% dé@i derggent any

Qngm@dss otfefcsmﬁatrdma&qmt rgasn vehy eupatde bl %1§|c|uQW5 is
ssu aggl|OMF ressur CIrCUItS

8285‘6& SR TPRRREES SBFBTEnt nERGargek of

begiize tin pE¢$$wwegaB t@dlﬂbwﬁﬂﬂesﬂdﬁﬁﬂ¢lréﬁut in the

gbgﬁyf%ftfgg r%ﬁ@‘%%?% 3165;$§%4@tﬁﬂu£#%§t %%15

prévent any 1 ngress of ¢ am nat 1 on
gpsrabaanciald@iws | the cldgeyits i af ertrh@ptexmn%u@rpl yalve

BDEcRr @vebe t Ba16hekaofand ﬁb§§dbneﬁﬁﬁségﬁ€émfn£9§on of
| oW pressure circuit in th event of | eakage of the

8xpAnSHbrivaFve shutter. This operation allows the
circuits of the expansion valve 15 block to be
I ' t [ f id .
BB B0F b ek B FEr PRt FhBh cREnEhrs BRVaPe: RE-aEdieE to
aheonawagtuon,th@&ﬁnuﬁntamn oantilent gabr rarestee gas the
RIeseMul fod e; 20y 8l SLELALLQarCidieulde dONDS L8 h1ve

€ expansi on va oes not suck bac
@@¢%upp§ Suckhdasipaitenthe c1rcu1ts of the expansion

valve block

The invention has the advantage of allowing the high-
pressure and low-pressure circuits of the expansion

valve block to be shut off in a single action.

By virtue of the invention, there is no longer any need
to purge the circuits of the expansion valve using gas.
present in the cylinder between two uses; this gas is

not wasted.

The invention makes it possible to avoid microingresses

of ambient gas into the expansion valve.

The invention finally <relates to a method for
predicting the change in the composition of a gas or of
a gaseous mixture contained in a vessel, in which

method the following steps are repeated:
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val ve bl ock. The invention has the advantage of
allowi ng the high- 25 pressure and | ow pressure
circuits of the expansion valve block to be shut off
in a single action. By virt of the invention, there
Is no longer any need to purge the circuits of the

eXpani‘Qnt%%lV%e%ﬁhﬂgagascﬁgk£%fﬁ¥ﬁgtié%thﬁ%c¥hindgéssel

bet ween twg uses; this gas Is wast ed
Prive 6 hsk&s!?i t possible to avoid microingresses

of antti enthgasrdguel the @xpaél@lamtmals\é&d @ e gaseous

|nv ntion f| ally re to a thod for_ ~ predicling
& hange tﬁe @65@ £f8n & 5%% ofhgfgey in “the
gamastmom ur ef contlad nedasn amess_ﬁisedd"s WhingRture is

E%EBBﬁlgpgdf°|l erlsggeps rﬁhrepea ed: tgﬁél 1tecﬁ§¥%al

techni cal charac iIcs O e vedse
e5aaBrishégtigs- ofthéheeyesbels filled with said gas or

gaseoys— BhxbUrsr apge agRkedict Qgegéstﬂﬁx%EQQQ edit 4184
2 s

osition of the gas or gaseous m xture
égtﬁgglgﬁéaeénlﬁhé56g5|s of the technica

char agt er thei emof oth E:MEQ&%S.@J s mBxtubOMRMAHr dibRPaSH Ol e
[e, contai ned in the vesse|l is used; 10 4

t
Ve e Z%gd)év bEReB0E Mkt UFE Rom aited 15 thelyiedsel
and mﬁlththas arctl yeeits been tised gass aﬁalygéﬁbo&% dh&%ure

ﬁﬁ%yfﬁédointgﬁeggé lggggogﬁlnhxhure §°§% een used
e vessel as not een US&d
é%nw@dirﬁgﬂau againhe mT@dupreémcbionhe:ﬁhahge ¢hendd in

conpOSition established Md&?o e@p jél 8- t he

conparison at step 4 is use a new
prggl t7 0 %fc?ﬁﬁaﬁhéﬂ@eaFnsFﬁé dorfiposisedntef estipblish

gaseor gasbeits of Xoar ehkorclsdefe 2in 2@ HRAUrdQhS$PPidn of
1he J£eY Al Shar gt aristiss. of Lhe

During step 1, the technical characteristics of the
vessel include the nature of the vessel, the nature and

the method of internal surface treatment thereof.

The prediction of the change in the composition of the
gas or gaseous mixture wused during step 2 is

established initially by introducing gas or' gaseous
mixture into the vessel then analyzing the composition
delivered by the vessel and measuring the deviation
with respect to the initial composition as a function
of time. All the data relating to a vessel are stored
in a database on the basis of which the prediction of
the change in the composition of the gas or gaseous
mixture can be refined each time the vessel is used
again. During step 4, if there is a significant
deviation between the analysis of the gas Oor -gaseous
mixture contained in the vessel and which has not yet
been used, and the prediction of the change in the
composition established during step 2, use of the
vessel may be halted and the user who used it last may
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vessel include the nature of the vessel, the nature
and the nethod of internal surface treatnent thereof.
The prediction of the change in the conposition of the
25 gas or gaseous m xture_used_during step 2 is
established initially by introduci ng gas or gaseous
WX i ifip dhecyesgel rtheR anal Yo dihe SOMIOSEtd 0fa s
del i vered by the vessel and measuring the deviation
Wikt FAPESNEC PiEd Uke 30RIESA CEENPESALICHCBs O BERE Pon
30 of tine. Al the data relating to a vessel are

toreg i n_a.database on Ehe b sig of which the h
g\dé’éi“ EOERUSEY t REH RgE R te E8Fpo¥Ti D of USRE the
gas or gaseous mixturre artdimedefimathecadsdd nevitiee at

S ' I N. [ P4, | aere s

el U860 S20EL0, DU SEPHAe RERIBLRGES f, ene
§asnge gasedhs ANRAA I kont asheblighede dissised ahdp 2.

whiish hasdiuet opeeprusedeiapd the pregiciionsal  the

the change in the conposition éstablished during step
SOMREEiEEoPnOT \FeFHIeHy BEXHAYE cHORRAIRAR d8Bed WRSSEL
usedairt ikashrigy adviatageousl ehmedeofcatshke odr ithle iga ddimis

il advidts i e g
FPERRZEF oA sTah SOIARAIABe0HaT y 2V ERD dopiB, Lhe

theeopef atgarsagses mhgtubegastlor gesseous mlkxich e requires
j ' e .. \whi | : a [ . [
I e S R ]
EBnpéset | emsest abi9sheeRaplag svéph2. apphisapiovedurfer
QhePtedhCti Rankhe 16Bangg ddkddies coyposi HiroRuLEs2  the
asegus nm xture containéd in a vessel 10 is .
‘83?‘8?%6?%?% %‘ﬁvaﬁ?aaé%éq FIMROEES of thRe Glakbbg of
flubdneesensedt diss calgHy atsupglivhec@nahyzert®dr dax t haser

se, of gasequs m.xt.ures the use of which.requires
KRGO ba%6 SPot NaIr TAreetes Compuld t PERt = Sobt Rf ngonoors
ohi dhtetsorhel(eapbosimetexanploy Wetdl appt | cammples) f or
15 inerting sensitive packages of products, the
manuf acture of el ectronic conponents, the filling of
fluorescent tubes, the supply of gas to gas |aser
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cavities, the verification of the operation of sensors

or detectors (explosineter alarmlevel for exanple) WO

2005/ 001590 - 13 - PCT/ FR2004/ 001526 CLAIM5S 1. An

QP 209590 0Rlowe bl ock for- ggntrolling @ET/@Qﬁ&&&Yﬁﬁhszs

the pressure or the flowrate of a flu

conprising, - a main body within which at |east one

internal fluid passage between at |east one fluid

inlet orifice and at |eaSEABME fluid outlet orifice

is formed, - at |east one fluid-pressure control neans
rranged on 10 .at least part. of said internal fluid
assa&, qﬁPaQ%ﬁQQruﬂa#VﬁidbbﬁggaggoﬁetﬁEEWQQ%%}ng or
pogssaiegcorig obreseans awl the fdldwl iraket ®©f i &i cBiuid,

f 1.0Q - upstream circuit and the internal fluid

Sgégggglggfmeen said pressure control neans and the

f1 ai cagat lbedyord filcien Wisi dlor at neastownst reamroiadc filtuiad

pa@%ab@aﬁétgggn LESh Ly &y '%W L §GQRLIQ); ATRan: nd at

arranged on_at Ieast art o ownstream Ci rcui

afaFBasheohiéuidcontle u@61$¥@ﬁ/¥%t§0€@ﬁ©rol neans

araang@asenoab lreast- ﬁéébsgﬁetﬂ%n%9§§r%%ﬁh%|%Q%bhge%oon
| east one co for causjng fluidt

?Fom}% ¥ héHdss&de, Séﬁge ALREFFRRN | PLYTHC meme'
ipaasnedl |fahadrdat pSSSw;éh Hdweeddr skaaad Is:ﬁ@mﬂrmil ld:lo(ihr*.]:rol
r tr ap n at en
s ey AP, Gtk Bk oaey " s21GR R TR e BbstiEan
passage, ate dpeni tefnahe fupstr epavsagecliatupen heaid
ﬁ?@@@gréo@dr&lrcﬁeaﬂéaﬁgc%lﬁi betar efigffl PRI 3 1'fti]ge,
downst ream ci rcuit irst control Tmeans an
%ﬁ%%l?%ead%@W%&%ﬁe%ﬁnﬁﬁﬁﬁE#?he stoppi ng of the

, deda’tvare,as?!j‘ ankl Ufré® t&iPRS$ARR, £AOSUIRMArdihenddns

ownstream circuit y i { ntrol neans occurs
HETDTECT Bt e BT TheA b & I ARRUTE TR -G

cont r deastansne 2. setioadbl HLkids fdleai nedtén rairall, means
é%%ﬁﬁ&gfnﬁ%%ﬁifhast part of the upstream circuit,
- at least one command means for causing a fluid to
flow in the passage,
characterized in that the command means collaborates
with the first and second fluid flow rate control means
in such a way that, when the operator commands delivery
of a fluid in the passage, the opening of the upstream
circuit by the second control means occurs before the
opening of the downstream circuit by the first control
means and, when the operator commands the stopping of
the delivery of a fluid in the passage, closure of the
downstream circuit by the first control means occurs

before closure of the upstream circuit by the second

control means.

2. The block as claimed in claim 1, characterized in
that the second fluid flow rate control means arranged
on at least part of the upstream circuit is a wvalve

with an axially moving shutter.
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35 that the second fluid flow rate control neans
arranged on at |east part of the upstreamcircuit is a
valve with an axially noving shutter. - 14 3. The
bl ock as clainmed in claimX1;Qr 2, characterized in
that the first fluid flow rate control neans arranged
cm at tmast baabkhOfaﬁﬂe celovisdd gamn Ci EChith iS:L a or 2,
| ind t hr.qu C
b G T iyt et nele S bl Fgte prarbECL

p| erce sa|
|rrreaa18' h@lre‘anlgnedt henboalty . Jéleas'l’che ddck ods ¢hai nﬁdwnﬁtream

of tCE}gtgy? %er %ﬁ&g%erxl x I al Fh}:gﬁlého%%l%fhttgf or
tn?éhs?ééo’nwlfqnﬂedir Gt o1y Inignehey é:rcrcangeﬂ e d®l¢@asloe1nq

RAEHceRf ithhe WRIeany §hkCWioly 5. The block as clained
in one of clains 2 to 4, 15 characterlzed in that the

~conmand neans is a screw collaborating with the

ayl i ndewr/ cybiocer ard tbeaimbattem i ncsdehsa way bhat 3,

RS R ety sRUies Bisel Lol
dyl i hier. a@DaBlyThmxtnlm;:k sisittlead med | nhel asesordd orf Byid
ehatachehl-aad LB.Lhgk IR SH haee ol e t'hned SodSean

covere a mate i ch provi des séa
checyiti-nder and the nmain body of t he expanS|on val ve
25 block 7. The block as clainmed in one of clains 4

o 6, racterized jn that the base of the cylinder
Ps hEPFo Tt 2&r SHRETES ARnARE Odri pheIFSard A 4
thatraateBfizedal it S thesi t theedcdnmd it S ramyl Uss & Higew

I . ai med .i.n on ofth .prece cl ai ns

cg; 2?%@?2??%@ iﬁ“ttﬁ‘at E}H% pres c/d&ng&der afed  the
sbrpresesrat sielase omy shbatertwndirgr at |sdastltad@oosdy
eR0586- axial translational movement of the shutter and

axial rotation of the cylinder.

6. The Dblock as claimed in claims 4 or 5,
characterized in that the surface of the cylinder is
covered with a material which provides sealing between
the cylinder and the main body of the expansion valve
block.

7. The block as claimed in one of claims 4 to 6,
characterized in that the base of the cylinder is
hollowed out around its annular periphery and in that a

seal is positioned in this annulus.

8. The Dblock as claimed in one of the preceding
claims, characterized in that the pressure control
means comprises at least one shutter and/or at least

one spring.

9. The block as claimed in one of claims 1 to 7,
characterized in that the pressure control means

comprises a pressure relieving screw or a cam acting on
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9. The block as clainmed in one of clains 1 to 7,
characterized in that the pressure control neans
conprises a pressure relieving screw or a cam acting
on - 15 at |east one shutte&ri -10. The bl ock as
claimed in one of the preceding clains, characterized

gt thrash tonomrisesra noving | ever that can be

mani pul ated by the operator between at |east one
fluid flow rate open and at least one fluid flowrate
ctosedPositiogk €& deledBedacip nPsh afhe themargceding

nERiSs ,10|c_hé-(ljraét@ﬁ:@.&_%df i ﬁﬁdjtfﬂhalﬁ divess&hprPass : Gl AbYYng
as_cylinder, .equippe th._ap expansi on val ve

PHBEE aEhe Ll SRR TORPBISLT % fY Ffo QRFTARRE Abetween

reet hddakor ated | ¥éniindg Bldw uirdtien apeexpasi 80 1East one

val vie, b k, .d ion val ve bl oc onpri si ng. an

J%%P%éggﬁyrgéﬁ an ggg&ﬁ%ﬁ %ﬁﬁhc??%giﬁeg%r r%#%%eon

prhes Slgmanainst Belagg -t he pressure in the upstream

circuit, characterized in that when the operator

commands the delivery of fluid, the opening of the

dpst r SamPEeeeyird 2ego fsdar svBepele th@réb@\q%ﬁglﬁf ¢ hegas
dQUisideegm ehticpbbd 3itrA Emt hogdod 08 &4 ORRIING dBHbYR! Vas
of. a fbng in_an eﬁpan3| n valﬁe bl ock, said

EXGANS onty 81Fe 1 & El“@oﬂpFPsﬂ g an upstream circuit

and a downstreamcircuit 25 in which the pressure is

iolovst IR AATSIEE, LI ME ST S g rpmmgion
FRSFFI iyl wik .t headid| iexpepsdbnt i lvd uplpck| esmpeisinghean
dpwRSERRAMI GG tarRE CHIT §oPREPF8am CLOSHNEL Ol nt RRich the
%@%Eéﬁﬁg‘iér%%&%w the pressure in the upstream circuit,
characterized in that when the operator commands the
delivery of fluid, the opening of the upstream circuit

occurs before the opening of the downstream circuit.

13. A method for stopping delivery of a fluid in an
expansion valve block, said expansion valve block
comprising an upstream circuit and a downstream circuit
in which the pressure is below the pressure in the
upstream circuit, characterized in that when the
operator commands the stopping of the delivery of the
fluid, closure of the downstream circuit occurs before

closure of the upstream circuit.




