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control nmeans The present invention relates to an

expansion valve 5 block allowing the pressure or flow
of a,fluid to e controlled Qr adjusted and
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pgeces cdn@quhpnmeprises 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 wvalve 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,




conprising a high-pressure chrcuit and a | ow pressure
circuit which circuits consist of chanbers and ducts
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but this solution introduces a pressure drop in the
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to be delivered without alteration to the conposition

., this gas even at the tine of closing or opening
:gﬁp{;&%w5§oga§ap@@return device may be installed at the
exit from the expansion wvalve in order to avoid
contamination of the low-pressure circuit Dby
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 (10’ mbar.l/s).

Embodiments of the present invention provide an

expansion valve allowing a gas to be delivered without
alteration to the composition of this gas.

Alternate embodiments of the present invention provide
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.

Further embodiments of the present invention provide an
- expansion valve that allows a gas to be delivered

without alteration to the composition of this gas and




Further enbodi ments of the_ pyesent invention provide
an expansion valve that allows a gas to be delivered
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t he use of which does not per any operational
error To these ends, enbodi nents of the invention
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- 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 wupstream 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



occurs before the opening of the downstreamcircuit by

the first control neans and, 4when the operator

commands the stopping of the delivery of a fluid in

tdentpaslsagsnscl osure of the downstreamcircuit by the

first control neans occurs before closure of the
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with the outlet orifice of the expansion valve block,

- or to close the communication between the downstream

circuit and the outlet orifice of the expansion valve
block.

According to one 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 embodiment,
the first and second fluid flow rate control means can be
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.




conbined within the cylinders - the first means
corresponding to the part of the cylinder that is
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at | east one spring, or the pressure control neans
may include a pressure relieving screw or a cam
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said |l ever acting on the conmand neans. Enbodi ments of

the invention also relate to a pressurized-fluid
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upstreamcircuit
The block may include 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.

Embodiments of the invention also relate te a
pressurized-fluid vessel, particularly a gas cylinder,

equipped with an expansion valve ©block as defined
hereinabove.

An -alternate aspect of the present invention provides 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 upstream circuit, in which when the
operator commands the delivery of fluid, the opening of

the wupstream circuit occurs before the opening of the
downstream circuit.




~and a downstreamcircuit ingwhich the pressure is
bel ow the pressure in the upstreamcircuit, in which
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fluid has a pressure that is |o _
which generally collaborates w1th 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 control 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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than it is upstream the pressure control neans 5
allowing the pressure of the-fluid fromthe orifice 3
to be lowered. The pressure control neans here is an
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cyllnder 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 Zb,
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radially pierced right through by a duct 9 so that
when one of the ends of thisgduct 9 is in
communi cation with the upstreamcircuit 2b, the other

end of -thItISrcﬁwcﬁi 1% 530t kAN S OAPHBhERL Iy Mdrt th@1oses or
outlet orifice 4. In additiaon, this cyllnder 8 may
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15 the ci rcu V&’wa Jéré%rb% t1gRal IQYFRERSQf Tthe screw
meperEE ML e tchems@reeWhecouylnuéert@ rmwmlhe eyl iovdeir to

8 HABIHYE i f&oorgﬂo&o XS r&i' Rye EQ <8l o f h‘éi d %9 P33 22
in the circuit 2a the expansi on va ve S {:
6%’1’@rdatt%ee§aﬁﬁsaz@nt Wﬁévet tiren ng ohds hetsdrteay same

a|t11ms tttee cybibndey be e tikped gmaewghtmomlqid@@ to

to allow . comunicati on between the orifice
thte rigd i Fhsgugh  enough ~of an  angle to allow

communlcatlon 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 expansion 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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In consequence, first of all, the gas to be delivered
25 circulates in the upstreamycircuit 2a and in the
downstreamcircuit 2b as far as the cylinder 8, then

t hex@ass LN ‘fa[lqyglg}ldg@eg@t 9 of the cylinder 8 and
be delivered out of the expansion valve. 30 Likewi se,

when t he St or tBEgi TER G T offraridic| 5GP Gstimmies to
detdwer y ofhd | uidlylindde p&scsaget@rrtlhe ﬁrﬂflt‘iéu{:he allow1ng
SC SUC wa Il IS urnin
th%oqﬁ{é%w cr:]CeiLusego a‘ﬂ" é/rbytrq?%o%‘fl%oc? Ut P r%@hcégﬁﬁbﬁ 2b,
ofargh angite i sace deimeo 136 tomgeratvomdl ombvement of the
(Xg@gg“(: | n h r.i e e.-Circuit

wi t hout , ﬁateﬁgfé]g@né tIB ﬁog ftlh%t rbéns qtolt ol Jdﬁ%v ?ﬁ]éﬁ’t-‘der
of8 t#elakkewinrbiindtt He bﬁ@lee 100 plughéheylpamerged of the

axtlally far enough #Q,hl 0@‘& thgwapPassage ek tzexlill%:l_folnu' Paive
|n tf]:ngI r6CUIt 2a toward the - 9 - expansi oﬁ val ve

second, the turning of the screw
cont| nues to cause the cylinder to turn w thout

bet t f 4, d th
ot S PR R LR Sh ERE i e S e o
mARdaoreitet heithcridwe 1basentlinues tthenowel ihéebase when
1 f | t |
QHafs ey o ngf&se% éaluhgtgggin c1trclu§.JZ'al§[e ;Pdé’?%g 13

t he passage of e circuit owar
exXpa a&r‘?%dﬁéih%ﬁmltleﬂ?w'%ﬂ MF AgrioRiewR L 2anruphaced the

| baiske 1dowTs tthea@yaiikhedt g2a to collaborate with the
base 10 of the cylinder 8 when this base 10 cl oses

the upstreamcircuit 2a. A seal 13 is placed in the
h&neowd:eoutllperdlmaema:iatamu&m afhd hﬁ?{lﬂrﬁié)ﬁsﬂé }i@ Why of
the oy er The sscr ¢ jaborates with

cyl i ndéﬁﬂflI s§a1 %fl or| c sea‘? 54 &ﬁ chsglrea’ms Ghe Pe
sé@éwrp@r@@edi rilé'mfpotla@ e@xpangivhe velyansiromatdielsss, it

naretdlH3sle 14120 £8 PRSP Endl SOrLh WHEWHRe SHEWhe
d&JeC&!%_In ot % 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 wvalve ({(or
relief valve) 16 is 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
1ift it off the seat. When the pressure exerted 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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bl ock 1 of the expansion valve. A sealing ring 15 is
positioned around the cylindgp 8 between the body 1 of
the bl ock and the toric seal 94 Two pressure gauges

15I‘h@|cié3<)’!c§@%££ e@ﬁé”@d%r‘iﬂc%ettbf MPSYI AW aldal closure:
\Ag}ztream 25 circuits 2a be checked A satety

PBE IR efivarie) 216l i 5hBr AR RE iRk aSd IcHet are

pr}:esteur eclakédi n Bhe empebpahgpaesa@ﬁaﬁdeeacaws cﬂ@@crlbed
i st of

h veI I or_exanp C
prf(r:eiassgid'l G ga‘f%ssttreaané %to %?GF n%ewﬁ‘l% b%l ppened
bém@mgath&t dohnsaﬁe&eatraatreng aadcdrrm:l@ctalchows'. ethdheigh-

beﬂlleéssur%]bja%@t eﬂow?r%ggué&t 'eﬂsc 4 h%fsprchgg %‘Q;%%Hsion

tends to press it y agai nst t e seat an
gads I chot eRtls REESsyyifaed t bgfprehetbeatvalfenbegdns to

Prsisies expld edon thie ueeesscigehienal oarea185ukbe the
6{(:' e .of contact groduces 3 force hi gher than the

TR SpEFPHYL the Jgaeladstapbirshs Gy prevent any
al:tre;m&ts wef dsetsoihat ben padeenf tae n@isadredmapmggmt is

t he ffect Q
\él\lfegvlﬁjlgse as t#’lg&ér age oFuBPg [ p(f Ven]ﬁ s}her rlSk of
t Ife e r bAanpgiossyire drd tie @Iowmpt:eeanrel cdwictuidr ein the
baie ¢l ased) oBx288PIGY 1 1%k as ?@ghgf ﬁsvgg%gﬂéﬁﬂtter This

her ei nabove t he upstream va evice 1s
0B E 5 e f %?Leo‘t’ﬁe thewnst Feakt v alofe, thnd ema saldnowgalve

thﬁd&i]@htopb%SSMEa@@éiﬂ AWdPrBaSIHL ShyCWdrkefiddt8on of
ﬁil Qn v% ve to be pressurized before the valve
be§1|

UWetSi-ver gas to the user circuit. On
cl osure, the downstreamcircuit is isolated first to

th h
Prgves ay ) i 1%1%"11?? oset& : oac%Enthée}]}é Ocﬂ% Jth;]eenaé g{dlng to

upstream clrcult rup
artdrprioverntior, r pgkisnt @iy seri wher evur prenenhe in the

| QMsRRESSHIRIC d‘fﬂkdlﬂ ndénhﬁstea&ﬂt o8f tlh%al@gg%ﬁglérhevalve
This operation allows the

ansi on val v %n
COPEH, P SPRE BRElndingie vty eCLECBLbEK oo e exbansion
baladree th laadtk .avoi ds any contam nation of said
circuits.
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 wvessel, in which
method the following steps are repeated:




10

15

20

25

30

35

Thanks to the inplenentation of the device according
to the invention, anbient _aijq ar the gas present in
the 20 distribution circuit downstream of the

expansipn- vile/e +de@ninall SURKrRAEKriBt ockheyfCi KEMI t §essel
of the ex n.S| on. valve block. The invention has the

adVant Sgre 319 %ni ng the high- 25 pressure and

| ow pr éssturttheci vessds 0§ fhéleﬁpaniilhorsal\calga bbocateous

be, shut,of f a_si t:i_ on % ue t he
i ﬁ[\l/entl on, ?Ilﬁ@re i srb(r%]gﬁloﬁl:gé)?l an()gl%lnelle:ég t & plﬂlrgge e the
ci GRS Gfony he o&xpalst on 9#a veousi ngpgasus 30 mprssest  1s

I edthcidridiler Bt weemdt Wo wisess thig 9astds  NPbchnical
vva ted. The invention nakes it possible to avoid

Bt et Chr e MesgRL i nto the expansi on

vaI ve. 35 Bugnd nyenthen dddabty gaeledfi@s hiktu et Beftained
for red|ct| g the change in the conposition of a gas
orTof the Vgeass‘,seglu ‘%ﬁfe contained in a vessel, in

vvhi ch 4TE't Hda: tgesf ald owagoasepﬂmq epeataﬁneel Ih the

t
oSl KET i IR BEE VT T i o e,
gaseous Titheur anahiisaspredi ¢hiconges té¢we CRaRga s nmm‘éure

5 AfRATIdd G afhd hRHAS) UnPaSeoMs MAXINEE St been used
est abl i shed gn t he basis of the technical

chat abPBPREERc S e TBEsarredicticheodi the Ghenge in
g asaquess irfi Hinu fess tedyltiaiheer durinhetegssgl is used; 10 4

- the S us mxturecntalnedi t ves
and V\:hl%ih %;seg%%% e s 86°Ps Yanal )}ste‘?fp B ._e ﬁﬁbllSh
arfal %Wspéﬁdﬂﬁélgas o ‘glase@ll@rmextmetheommm&duzmn of

thﬁmy%ﬁéﬁkua@%égydgqﬂl N pYet eenoused is

conpared against the pre ctlon of the change in 15
conposition established during step 2;

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 used 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 or 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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6 - the conparison at step 4 is used to establish a
new prediction of the changeqibn_the conposition of
the gas or gaseous m xture for step 2. 20 During step

1bd hent&ahdt C8F €haragteti shi GhPfcdfisivesselor the gas
include the nature of the vessel, the nature and the

meth &P SO Y (e T S Gidedde Tt rds WWP@OPf Phep %

predi ction of the change in the conp05|t|on of the 25

d te [
ggfdggrq 5 eolunll{l a ﬁ%/%buseﬂ:t ug Ei HES" ga%p%]::gb%%e&f’fs the
moaurer igasedue vessete tdmentainadg zimgtidevesampbsiiti ba at
delieves el by s f0e t‘éﬁ‘éﬁﬁ' aaélfodlﬂﬁasés'f' gt S A8V ;t%' O%f the

with respect to th conposi tion“as a funct
3CTENAS nikn Alhretﬁ@mﬁﬁaﬁhtit@natqﬂ’fgamdsélaﬂes@@tlla@eStep 2.

stiotied pﬁo@ecﬂi@i@baéﬁ o s Rasig ofnhahi EHaBB@ in the

predlctl E echan e in the conposition of the
g &P L n? xBEF e B%nmﬁétiﬂéﬁ OB tedardt ilfe & heessel
va&sq:iaﬁt&cuﬂﬁﬁilyagﬁmant&gdd’igs streptile d¢dsd hef eché @aseous

Si f t devi at i bet ween e analysis of th
o HE RO R TR (TR IR A R B YRR ognd ene
V\ma@ﬁe has norsgeds peéetursed, thrd ehe priedwbicbn péquires
t IJ¥ t o) e t
2 Ee O e Ve TR T o R o
used it astdRy 1§°-‘fbeeixﬁf“é’|ll¢ed dfittthe apmkicatiqme for
Cdmmﬁ‘ﬂmgon oéeﬁénemgﬁfs afR8GEYS Mtt ur %m&% thethe
p ed|u Advant a eousI\é during gﬁ

e op gr ug set]1$§t§°§’zi§ oFCHREBSHESni Xt e 11111i0g  of
ccfd@mmas@anrt t hebwegssethahi depply td®e s@me toneghaki bgser
a ft 4 e h he :
oot 1 6n 05 LTS P ol oS BELLRLET o cBEpEoTs
oPIprediesttiong tirepdhangetion rﬂtd@p’@él fosnegktmple) .
gaseous m xture contained in a vessel 10 is
particul arly advantageous in the case of the gaseous

‘m xtures used for calibrating the analyzer or in the

case of gaseous m xtures the use of which requires
know edge of their precise conposition, sonething
whi ch
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Is the case, for exanple, with applications for 15

| RS 12006 /AT ve packages gf products, pER@rrR2004/001526
manuf acture of el ectronic conponents, the filli ng of

fluorescent tubes, the supply of gas to gas |aser
cavities, the verification of the operation of sensors
or detectors (explosineter CAREMSH | evel for exanple).
WD 2005/ 001590 - 13 - PCT/ FR2004/ 001526 CLAIMS 1. An

e panS| on valve block for controlling or ustin
o 80 AR TIE T | URLPEL ebopeh | iy, CoMtToilthg o
cqujrusstum@ tha muassosy art Hihe \Aﬁlcdm atatleeasf @nefluid,

rl.Tt lﬂﬁl JTA |d passage between at |east one fluid
inlfet orifide and at |east one fluid outlet orifice

i s~ feordidl body vébBinowkithuipd- greessureng o tetnakahduid
aArgANGRRE Yotwkdmtad elaééstpa—_rﬁe Of 1 S8 dlﬁféeraéif{éél ghd at

passage, the_ internal fluid passage between said

p &NCortldd Or?é%%%tlﬁ@ fisuitfemecet orifice
for ra‘mglemwnster emnlcﬂ:+;sleeastumol:drhemntﬁémé ékﬂaﬂged on

passa et ween, sal re sur cont.r ol ns_and_t he
iRl o RS e T e s R TR

- lattdreadt bheidi nstsddgs dbfaltwwenat%ambnmcelssrmmscontrol
arrtfe%’?)%edargf ahel %"’}_gﬁqoafr{dl% Lhe s dounstr ﬁﬁ%‘gc'a[ﬁ:%lgstream
at | east one secon ul ow rate control
arFiditged oAndt Yhastinfernads fheldpnaesanei ﬂv@@weenzosald

- piledRa®t eBBresMMBRsh iR ansd OrhEausi iy @ oftlicd tQrifice
ng)ﬁ: I,Nn the passg& charact.erized in that the conmand

JIQG PafiSrREEL S CAICHA i rst and second fluid
flowtr aleasontod means  FRusdchf Boway-diat ,cowd‘tte:blt h@eans

0 d i very 2 afluidinth
oo R Bl og fob ke peteoda e By ke
sec@td temst olonﬁeaﬁecenduriéhuei oﬁéOWherab@emomgr@fl theans

dawRShgRaMosl HeUIle Ry ?ftf”fs hEO Q!
when H?S@o ergtor c‘:_;iomTt:g)'r%l ds C ettst%op |s%§eo?@lﬁf&q@

del idFer§2dFL a ey ﬂomIﬁa‘i*q%emﬁéé’s“’agﬁorclc@éiﬁl@%fat Heuid 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.




30 downstreamcircuit by the first control neans
occurs before closure of thepstreamcircuit by the
second control means. 2. The block as clained in

claj m 1Thé3ha'kﬂ_Qic,lQJi zgd | rble;%fané@at 1tnhet §F89ﬁ? fq uit Q|>rf 2,
m;rate control means arrap east part o
?ﬁﬁﬁ?%ﬁﬂﬁ%ﬂr%ﬁth?E I, %afg€5tmgiﬁlgnf59warﬁ§e control

rrtmfeengs shuttarged 4 on3. athelbhock msric! aifredhien abghbtieam

aracteri n.that_.the |rst fluid flom1 ate .
con]t%?olf‘:p s Sﬁ%dgr % 9 ek FO ghe th’ 1Ghe déet is

nmeans arrange

5 dovasialelmpréresds $aid ccylmr@l@r b@@htofhtbeghlmhkchelng

a gucded sip dadiddy B id cylinder body of
t he bf%ck bei ng plaéédqﬁﬁgg) ol e" in the body. 4.

The bl ock as clained in clainms 2 or_3, charapterized
i M I hatTiene eficlke bhases cabitbe cylhndeniaidd i sather 3,

aX|aII noVvi n shut of the second fluid control )
% b %‘ IFh"f‘EagPepglft tg‘fe tCLP?es%s‘i’ ebfff cylinder

10 CIISHMUhe 5ax1hélblombvasgclammeﬂefn dﬁmeuﬂé Cbébﬁ&dZ EQuid
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’COI'EI'é’_'d:lh oF a%%]_eﬂl%é}% t tail, hf g aﬁastream

screw col I'ng he” cy |nde??cyl
rﬁ#r%ﬁﬁﬁter in such a way that turning it
S|nultaneously causes axi al translational novenent of
t&g sh ter axi al _rotation of the cyllnder 20 6.
8F5lﬁ€ﬂ FhadmgAnsiny Gnes of cddderzd® 4.

i cHaratctdrel sad f dee Ohat hary| icodaianids mééh\lﬁr etk Wigt hgarew

[ bet lind
et et T B FFACh S5 R ORORE e 1B8e Y ot 7 che
Trwiteek a8 cuabnea wayonshaf thahiegd i Simultanecusly
Cnﬁﬁﬁﬁiﬁréﬁfgl'Ergﬂéia£bgn§fsﬁoggmgﬂﬁ O tﬁggrsﬁé%%e¥ and

hol | owed out around 1 ts annul ar periphery and

a A4 atatl Ptk itheedvilindeits annul us.

6. The block 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.

1. The block as claimed in one of claims 4 to &,
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 block. 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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8. The block as clained in one of the preceding

claims, characterized in thatgsthe pressure contro

nmeans conprises at | east one shutter and/or at |east
3E:onesy idigs huthhke bl ock as clained in one of

claims 1 to 7, characterized in that the pressure
control neans conprises a pressure relieving screw or

a dam ditd niplock &5 -chaihmedstimnershutafer th&0. pideeding

bl%rﬁs Ckﬁg%gtbglggﬁ oafn“%%an:r eE%dlcp&npﬁ%%ma mov1ng

characteri z onprises a novin
t Hetveant et nﬁﬁpp@eatwwﬂtqr@@pbyattéke bme«wéwxat between

| east 1688t ldHd fhawgr atiewppentand,gdn ! east Qe 1l done

fbﬁﬁ%%gtﬁ%closed position, sajd |ever acting on the
Ahsrats fﬂoﬁﬁﬁnRgﬁ&ﬁ%%%d FPHﬂd1€@§§ePﬂtlng on

pattd citnatdnyd anegass. cylinder, equi pped with an

expansi on val ve bl ock as claimed in one of clains 1

to 10. 12. A nmethod for delivering a fluid in an
exlgansifon pres svalivedoifdoki d sakdsedpanphonivalaelpl ogk gas
CQUITAIIrR{d1g a@quEB?Eae@m&{ MGy teQBgnglgﬂmfw:eéamolock as
circult 1n whic pressure IS OW t he pressure

i Fli@aghdty ©nn @ cdigins dhacadieri zed in that when

the operator commands the delivery of fluid, the

0 |n of the . u circuit 20 ccurs before t he

OB e Crethied aboite: T eA Thii 8. 11t ABt Gy fHpansion
St‘mipllengOIiEd:k,veByldf eacgfalrlﬂldni nva]:lvee}b[laﬂ:ikl afortatiMEing an
bl ey e ‘?r[ ?l}ﬁ'?l dV%o&Sw eam,c% gin W 1 the

uptreamC|r I‘eamCII‘CUI 57n
t FEeSFregSuis |b§1m dhe e grsssurion i vhe h@psuzpsenm etam:cult

CidhaiHalot eahafRCt eh1 2@ Nyitbat t‘M%enof)QEatQPerc%tfrB{angls the
co nds the stog& ng of the delivery of the

VETSt Shet Hotihst FRANPEPREDR Hodihs Betioream circuit
clcmmmm bfe fldie Wpst LRaMieigr e tthe 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.




