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a container, container and a systemand nethod for
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for closing a container, to a systemand a nethod for
filling such a container wwth a fluid, and to a
contai ner. Containers such as cylinders containing a
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tents that may be under pressure and/or volatile. Such valves
are deéigned to be selectively opened by a user. The valve is
typically opened by depressing a pin to enable the contents of
the container to be dispensed or also to enable the container to

be filled with a fluid.

One problem that may arise in the refilling of such containers
is that of ensuring that the containers are only filled with the
correct fluid and that the fluid is provided only from author-
ised sources. Current filling systems can be duplicated rela-
tively easily thereby enabling the refilling of a container by

another fluid and/or by non-authorised sources.

A typical example are CO, cylinders which are specially designed

to fit into machines requiring gas pressure, e.g. for soda-
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Such machi nes for hone use can generally be filled
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used for dis- pensing |eaded fuel is regulated to be

gasosp@kler than the nozzles used for di spensing unl eaded
fuel. A magnetic collar is provided to the unleaded
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’ seal. arrangenent i s further shown in US 5 474 115. WO .
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US 4 195 673 is directed to increasing the difficulty accompany-
ing the dispensing of leaded fuel into a vehicle tank that re-
quires unleaded fuel in systems where the nozzles used for dis-
pensing leaded fuel is regulated to be smaller than the nozzles
used for dispensing unleaded fuel. A magnetic collar is provided
to the unleaded fuel nozzle, which interacts with a valve in a
tank enabling the valve to open only when a dispensing nozzle
carrying a magnet is inserted into the f£fill tube. However, such
arrangement only has one single sealing element. Such an ar-
rangement is egpecially difficult to be used in context with
fluid sources where the fluid is pressurised. A similar magnetic

seal arrangement is further shown in US 5 474 115.
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WO 00/ 77442 relates to a refillable CO2 gas_cylinder
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which could be prevented by appropriate f£illing of the con-
tainer. The lack of control over refilling operations may also

constitute a loss in potential income by the original provider.

WO 00/77442 relates to a refillable CO, gas cylinder and to a
filling device and a f£illing method. This document addresses a
way to better protect a cylinder against being refilled by an
unauthorised person. For this purpose, the document suggests a
valve body, which forms a piston cylinder unit together with an
axlally displaceable locking member. The piston cylinder can be
impinged upon with a gas via an overflow channel. The locking
member can be axially extended towards the interior where it
buts against a stop in the valve. Refilling without an appropri-
ate filling system shall be prevented. This solution, however,

has certain drawbacks. Mechanical means are provided in the



filling device. These nechani cal neans nust be used to
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W@amy/ol(mmver cone the function of the | ocki ngPCEEPIN3/006526

by providing suitable nmechanical opening neans. It is ---

therefore an object of the p#esent i nvention to - -

overcone the drawbacks of the prior art, especially
fillpypgpheviidieng Taewal wechaaicedt gieaesrs, m@s§yimemwa@utqahold open

od fOFP%I||I such_a cont ai ner

ehe JBERRAS Ronber 1€ SECLEHEORS: Rekpef ER WL fercome the

func€@BhabRek hieS 18akY ngORdHSed byl prilerEeyesi@lhelechanical
aut hori sed agents. The systens should be especially

openipgt BBRBSf.or contai ners including pressurised gases
in gas or partially liquid form The valve and the
container as well as the system should be easy to

It imahubaefore. aAcobrjdichgoffo tael prekenhtohneehtdfont h® overcome
i.nvention, _the use of a systemand_a val ve accor.di ng

the HBSWRECKAER( FOR PEAGH dhot SRERE AROYT F1 Higafing & valve,

a coﬁ@éhhékngaogyétegpnhﬁﬂn%rinhéa a4t kofihged %%% %p%%ntalner
ficult or"nore tinme consum ng. Accor di ng to

allownegehheunveguned pmneséeandooﬁhenrebpéetsraﬁells@@wed the

a,valyv a _cantai ner, a stem, and_a nethod f ,
cont hPr e BERYa SeBE G REr VABC AT RS V6oL HE PRASRemuepriaed
agenpal enthe sl atehs éhb@ﬂﬂebéoésﬁbeibmgyas&@ﬁb@&@eﬁo&n@ontalners
for enabling the container to be filled conprises a

ln01H@a§9n@re$ﬁérﬁ§§§l AgSrFS éﬂogﬁéeﬁfmpﬁﬁt1§ﬁlwhﬂéguéﬁrﬁorm
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be connected to an appropriate fluid source. The
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According to the present invention, these and other objects are

solved with a valve, a container, a system, and a method for
filling such a container according to the independent patent

claims.

A valve for closing a container and for enabling the container
to be filled comprises a housing. The housing is provided with
an inlet port and with an outlet port. The inlet port is adapted
to be connected to an appropriate fluid source. The outlet port
is adapted to be connected to the container. The connection be-
tween the inlet port and the fluid source or the connection be-
tween the outlet port and the container can be both, direct or
indirect. Appropriate tubing could be provided for making an in-
direct connection. The inlet port is connected to a fluid source

for filling or refilling the container with a content. The terms



this application. The inlet port can also be connected
to an ap- propriate machine for dispensing the
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a closing nmenber for sealingly closing the valve. The
cl osing nenber is used to keép the content within the
contai ner unl ess dispensing of the content is desired
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the gne hand is used as a conventional valve for sealingly clos-

ing a container. On the other hand, the wvalve is used for pre-
venting refilling of containers by unauthorised persons. Unau-
thorised persons who do not know that a specific £illing condi-
tion must be fulfilled in order to open a passage between the
inlet port and the outlet port are unable to refill a container

provided with such a valve.

According to the invention, the valve member is brought into and
maintained in said first position only if the static pressure
difference across said valve member is below a predeterminable
first threshold wvalue. The static pressure differential across
the valve member typically corresponds to the pressure differ-
ence between the inlet port and the outlet port. The valve auto-

matically closes and therefore prevents refilling of the con-



tainer, if the filling pressure is too high.
Especially when the valve is used on containers
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greater than the force provided by the spring, the valve is

moved back ahd pressed against the valve seat. As soon as the
filling pressure of the fluid source becomes too high, the valve
member closes and filling of a container provided with such a

valve is prevented.

According to another embodiment of the invention, the valve mem-
ber is provided with an internal part comprised in said valve.
The internal part can be operatively connected with an external
part, which is not comprised in the valve. When the internal and
the external part are in operative connection, the valve member

is brought into and maintained in the first i.e. open position.



ing force in a direction directed towards the inlet
port when the valve is brought into proximty wth an
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and the valve nenber is novable_ _in a chanber of the
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tainer is kept in the container because of the closing member.

has

The closing member may be formed as a check valve. Check valves
are commonly used in context with pressurised gas cylinders.
When the filling pressure is sufficiently high, the check valve
automatically opens and allows filling of the container. When
the inside pressure of the container is above the ambient pres-
sure, the check valve closes and prevents evaporation or leakage
or contamination of the content in the cylinder. For emptying
the cylinder, the check valve must be opened by external means,

which are known to those sgkilled in the art.

According to a further embodiment of the invention, the check

valve and the valve member may be formed on the same body. The



port. In order to allowrefilling of the container,
the check valve nmy conprise a pin attached to an end
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the pin, the check val ve ope and al- lows filling or
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commopc bede's T F»;énﬁbeqheq}mw@iv% adidyitded Visdts aremppr is movable

, ha and a .do stre m ¢/ Ih %b tream

in o RESRERS B Pl MR SR TR, I il P g DL

portdi recti on substan- t|aIIy along t he dlrectlon of quid
flow fromthe fluid source to the container, which is

to be filled. The termupstreamre- fers to a

In og‘da%‘:%bo%lﬁ%gls d_'lﬁl iy QRPQSRd JhR1EHR The ercqgrgalve

i $ "adapted for reciprocatingl'y accommodati ng
may thepahssamgplmemﬁamphaq;tdlam(dmﬂﬂdnnﬂouad'ﬂuwards the inlet

st ream chanber is ted f ci procati ngl
port O M ARG FRESTR S oIS, iR Ghdcn o VeiRaRs and al-
lowsb@tineendt ke ki &1®@dth%h%ﬁ%Q&Qaﬁg§hilOn wi thin the
down- stream chanber. According to a further
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associ ate gnet "as descr ove. “Accor
the h@ualhgrhheﬂuds&eetc@hw&h&‘lmMﬂmkid@,dﬂvﬂdéd:iﬂﬁd}an up-
videgga systemfor_filling-a container with a fluid

Stregfic FRSTRETy 20 SmAGYP&EIRGT SEFTRISH -d DoMRT& Sahiine the con-
texttBQ kﬂée@&%%%nhs1%%%%t1%haUéfe§%'E%ble fyééeldﬂ'%%ﬂgyﬁn—

refilling containers with pres- surlse gases suc
tial@92alohg th@ednm@nt@@n ¢ §deddf gl cany rioppeheoft Ifuiul diource
n particular, the |nvent| .S U|ta e for gase
co th BBRLAGRER | uhi o G Fou B8 Sotian + dhbe raill ShgE rean re-
fersl t@uiadgihavt ibRg saibkekatiivel %%BS%QDQ%kr%&%SSQM% tream
articular, the inven WD 2004/ 010046 PCT/ EP2003/ 006526

chamgeti 3f peloplrfabPs Focipaoest inpileh aRaPeMpssédng the closing
membe%eséuﬁesthgaEh@E% V%ﬂ?% %&'ahb%ngkgg Ing%%ﬂk%%bH%n%dapted

tm)sp eric pressure he Sy St em accor
for raméptbcatang@ylaesoampda$$ngethegualve member, which can be
moved between the first and the second position within the down-

‘stream chamber.

According to a further embodiment of the invention, the down-
stream chamber is especially adapted to receive a valve member

associated with a magnet as described above.

According to a further aspect of the invention, there is pro-
vided a system for filling a container with a fluid exclusively
from an authorised fluid source. While the invention is espe-
cially suitable for filling and refilling containers with pres-
surised gases such as CO;, the invention can be used for any type
of fluid. In particular, the invention is suitable for gases
with a relatively high liquefaction temperature or liguids hav-

ing a relatively high vapour pressure. In particular, the inven-



| ati ng neans. The pressure regulating nmeans is in
fluid communi - cation to the fluid source. The
w@e@ssuods requl ati ng neans is further adapt edP¢DEPH03/006526
connection with a valve on a gontainer as described
above. The pressure regulating neans is designed to
., majntain the pressure of the fluid supplied to the
Clorg okt FHerR e Ty 22 9pederlel ¢t MRV D rVaPPiederes sihas| ehat are

wind SISO 0, SEBION, IURSIPIAEIS LAY

brought into and maintained in the first posi- tion

during the fillin rqocedure, i.e. such that the
The S ECRRTTABMS dG o Her iRl VAT iiabel PEREFwEe regu-

latile?%)%atﬂée. fidsStprd deshol Ly, AGCHA I LAO A p:[rg];ﬂlﬁf&i communi -

' odi ment of the invention, the system can
cat igmp\iadddien fnFd e fdow Tae corsasiry Tregnbat g means is
ensi ne re used to neasure the flow of |iqujd,

furtl%n{% at%ﬁag tveacf\rszoénad éj?rhrfeocgjh%n c%lmhai%exfafhﬁeo%ﬁtcé tainer as
desdnilddieaeargr iIes maHdiote MRRAS 2 tORES ald el Vi€ UMeLyeed to

. to the pressure regulation neans and to the flowrate
maind&id} rgemRERSsute i ity thieikd 19URRL irdbdeiurke comieainer be-
Low A€l MRIE LSS &:0f | G

ov valﬂve nmenber cl oslgsa ?r}%%%%ﬁlg%@%%eé\fgﬁ%% ; ?&Fﬁled' The

secorml wdirmesiteard i eselsscttdre il Wudblf lcowasattthessensiegralve member

neans .detects that there is _no fluid f] ow By neans .
of tFE (R Eors o ,lq%mi%ﬁgﬁw@é YureioftipE posi-
t 10rS YRIAMLC Ah D& iNAAUEL b e dAat it ke \RIME 1TRID&He Widssure

. be a%gln brought into the first position. According to
diffgmantialf gauess ddisodiataist msfnehe remeems drelavhehe first
thre%f%ﬁ%ﬂre regul ating neans is adapted for providing a
‘ elvery pressure of a predeterm ned m ni mum
magni tude and for increasing the delivery pressure in

aé%r edeterm ned or in a pre WD 2004/ 010046 '
ACCOBERNEPSG0 3 BTG T orb sbskimeamndblod rdyendmventgon.n the system

can PGS0 WLAPLS M2 SEUS S0 BB HIP sensing
meanjsn areh@seonttal mersurensine ddses ofs ldbmitd Sintd athd aralve and
intot%%eaggk gﬁner. The system further comprises control means
operatively connected‘to the pressure regulation means and to
the flow rate sensing means. If during the filling procedure,
the delivery pressure of the fluid becomes too high, the valve
member closes and filling is prevented. If the valve member
closes, the fluid flow rate sensing means detects that there is
no fluid flow. By means of the control means, the delivery pres-

sure of the system can be reduced such that the valve member

will be again brought into the first position.

According to still a further embodiment of the invention, the
pressure regulating means is adapted for providing a delivery
pressure of a predetermined minimum magnitude and for increasing

the delivery pressure in a predetermined or in a pre-



pressure. The filling pressure therefore should be
above the am bient pressure and bel ow the second
wo booeshokel. The second threshold initially coPCEHEP®NG®06526

to the sum of the anbient prgs- sure and the first

threshold i.e. the level of pressure differ- ence

across_the val ve menber at which the valve nenber is
detegpiagblpntenikd  s€cond 1podi MreReTWEeORtIed ligldiederia said con-
trolPhEsgUre in the container reaches the filling

pressure, the pressures equilibrate and refilling is

stopped. At this nonent, the control neans, initiate
‘ the pressure regulatign_ nmeans to increase the ,
At tB@IPé@F?“bP@sQSrE.eTﬁéqﬁﬁBEeB§80F§sseP%Feépé&qehPg@éﬁure in
the BoWBYihBatl jhheahlubdsEowsr abeuteBRiig W £ R1@ ambient

pre-determ ned range. According to still a further
presenbedi Tbat fofllihe pmeestirenthekefoygsistiouddy bge above the am-

. i ded with | i ch be ., br qugh
bienf BEGREF R P08 BBTREC T on R PROAR TREDPAT PRA Soina

thre@hb@ﬂgﬁﬁitﬂblmkncbﬁ@e%@bﬁasaﬁod@ﬁérbbﬁdp&b@%%-ambient pres-
According to this asggct of the invention, reflllln%.
sureopng EBAt AiHEF PpREPFALdOWLt B -t RBevaryel r§ palepsure differ-

encep95§BQEethg @Bl@?ehébb%?_QenwﬁﬁEhoﬂthbﬂﬁ%% %Q%ber is moved
I t of a tilli

external par ng system and an I nterna

intopaht eé&cbhd pabieibs. provided. There are a plurality
of possible neans for an opera- tive connection, such
as magnetic but al so nmechani cal connecting neans.

WhenAERAr §hB93EO0pRekUn-BEE nasRECE ALt B ! PLEREEGN tHEN@E® 1 ing
is pro- vided a container that has an opening cl osed
presgira, athal peecgsudes sgribébdrabevendThefvalisg is stopped. At

. iall b I h h ' .
chis RBFRLEL ohP kT ReRCBTCNCERAL LTICARRG ThE PERDUEIOWDDu Lot ion

meand004/ 040946=BCThEP28034806586esilirEr oMhikhenegBbaknes se-
W t hout destruction of the container. In this way it
lectpd ERsEred thyeYstiBAtcoRBafhieis EARWoFaEGstRyaBes within a

oo Ry TneanTtype of | refilling system According to

still a further aspect of the invention, there is
According to still a further embodiment of the ihvention, the
system may be provided with an external part which may be
brought into operative connection with an internal part arranged
within the valve as described above. According to this aspect of
the invention, refilling of a container provided with the valve
is only possible if an operative connection between the external
part of a filling system and an internal part of the valve is
provided. There are a plurality of possible means for an opera-

tive connection, such as magnetic but also mechanical connecting

means.

According to a further aspect of the invention, there is pro-
vided a container that has an opening closed with a valve as de-
scribed above. The valve especially can be permanently attached

to the opening of the container, such that it cannot be removed



provided a nethod for filling a container with a fluid
froma fluid source. The nethod is especially adapted

wo e004Pidoké ng a contai ner having a val ve as deBCTER®U3/006526
above. In a first step of tRhe nethod, the valve
attached to an opening of the container is connected
to.the fluid source. In a second step, the container

from £he |Gt R st TRt desiHeiebioR el defe vepytainer. In this
way PIeSUIS, régf'ethg{é Uéﬁlgcl?tc&{]témgfs p@a{ﬁnc?tg égglilgl NE provided
is controll’'ed in such a way as to keep the pressure
withlidiffdresrere aclosss tdlelvalng meiberiof witie amy Vienden type of
e mai n bel ow the predeterm ned or predeterm nable
ref{ITde (Gl d. Dur i ng the step of filling,
initially, there can be provided a static delivery

pressure to said inlet port of the valve which is
Accqrsigit Hen athiel s uam Birtlier et of ddsuriavent idwe, there is
y t hr&sho Thi.s -pressure can. be provided_for.a
pro‘%rdcrae ,etaep{rﬁ necji gfror Bfrleolejt%? m nca%}ctealp Jal o“élg%? % i’?’r]&.“d from a
£1luisf teerurtidd .S THeemetithel ded iagiacidiries Himttad R filling a
increased in a plurality of further steps or

contedmsth dGrEing aBé\@alt}@a_fﬁ @Wﬁmm%e!hi/@yfirSt step of
the HRIVY, .t HP v L4 |dhrd cqudlvea%u e%li%% 'ho\e/iertﬁq container is

pressure and the internal pres- s cont ai ner
connestgchitevedeaitlivid euwesd r eth fd nEdcpréester ecles container
r t.o. a_further pr ‘

. r.eached.. Accor.dj ef erred enbodi ment .
is fifl eW¥Hbﬁﬁ%$E%%m%wh%i % | éﬁ Verhgggfegre of the
fluidUeitn@nt Rereaf idddth @ o Hd Wdirg 1f ddig Lantay ner -sdc%h a way

the fluid flowrate is decreasing, the mag- nitude o
as tphkegel ither preeaune siidfseades adness dreeasdd hynanber of

term .St en. st eps pf measuring the fl.uid
th ; ]
© ?ﬁg%%rgfél%§%ﬂ§b?ﬁ?ﬁgrgéﬁi%%?ﬁ%%%ﬁﬂﬁ%ﬁﬁ stRfqEterminable
firspr eédzestiodde conti nued un WO 2004/ 010046
PCT/ EP2003/ 006526 12 til the neasured fluid rate is

zero. Afluid rate of zero is an indication that an

Duri@Ukhbbium bet wean sthe axi vty Qressune Ofigoq o
ur:Lt‘%e‘fluid g%urce and ?ﬁe coﬁ?ggp%gft#%%¥hé%%5?%ég%qgiged a
statpeededézehyd passhwedslol wery pnéssupertamfot-hlee valve which

. incr ed,,above the xi_mum al | owabl e pressure, i. e.
is IF%% gﬁégsﬁpg 8PHEHE tE% a%%;ent pressu § and t%e first
threshold. This pressure can be provided for a predetermined or

ﬁredetefminable period of time. After this step, the delivery
pressure can be increased in a plurality of further steps or
continuously. Because of the increased delivery pressﬁre, no
equilibfium between the delivery pressure and the internal pres-
sure in the container is achieved until the desired final pres-

sure 1s reached.

According to a further preferred embodiment of the invention,
the fluid flow rate is measured during the refilling or filling
of the container. If the fluid flow rate is decreasing, the mag-
nitude of the delivery static pressure is then increased by a
predetermined step. The steps of measuring the fluid flow rate

and of increasing the delivery static pressure are continued un-



fluid in the fluid source. It is also possible that
the increase of delivery pressure was too high and
wao bat/otdogs val ve has cl osed before the desiredPCHER20ED06526
pressure has been achieved.l According to a further
embodi ment of the invention this problem is avoided.
The static pressure at the inlet port can be con-
til thewumesdyredaslued. rafethe zewei cApfbesdreate aéarerg is an
. ..a prede- termned third.threshold v e, _Whj j
il e gt 0B Rt he P hUL o ner ™t et Rt il SR b=y
presdithd .of hendi Flh1Q@ 9peradi andishe dbshbsht nuedchadcbheainer
val ve is disconnected fromthe fluid source._ If the
has haenitearhsdre Weasdebively|RERSFHAR Faenot be increased
abovd EACIRLIT NG o1 biidot 8 aobokdryal 4, of | 1heNG ObsLRE of the
contai ner 1s discontinued. e pressure I n the valve
fluiwfﬁﬁﬁﬂﬁﬂ1ﬂiui@esﬁufbet porisislse-pbeaseteanbdati thengncrease
of the container is resunmed and fillipng is de as
of defekeTHoer aBTNES WRF easP ng I ?%é 5#%%25#% KPf Bhsirg. closed
befof%“%ﬁémhé£$?¥ﬁj¥ﬁt§§ﬁ§fr rdBESrSURa 8§t BRefiOkchieved.
di sti ngui shing between t%e conditions is par-
ticularly suitable for gases behaving substantially as

i deal ases such_as oxygen or _pi cQr dj t
nocobdEgl o SRR D O LGOER AT Broviom
is aﬁ@Wﬂ@@.W@ﬁ§h§ﬂa@§&0$ﬁe§@dréuatn@héhﬁniét|bﬁgt can be con-

~ procedure. If the flowrate becones zero and if the
tinugeshhtmersehedeohf aFher stabsc nBrepedERedSt RB2ExpecReRTede-
rermPHRY N, 05T 50004 DG %Q%@efutﬁ¥chfig!sg Eﬁgtﬁégﬁﬁgude of the

This TS an rndrcation that'the container is not full.
pres @004/ A 046n PETHEP20080 006526 th8 Thelpngseperation is

. invention is basically based on the_ ide th a ,
T4 SCEBRLATHAr TS prov ALHSw E oS GAPUECpPar GFaBl phe Fluid
sour®€rmanently con- nected to an opening of the

cont ai ner, wherein the valve can only be opened to

allow the filling of the container when the valve is
connected to an authorized. filling.s i. .
re B0 ReSt i hBaSPnPEl MRRERS! 16, 1 08s S RA R pr g PeatlElninea

third threshold value, filling of the container is discontinued.
The pressure in the wvalve upstream of the outlet port is re-
leased and filling of the container is resumed and filling is
made as described above. Releasing of the pressure allows re-

opening the valve member.

This sub-step for distinguishing between the conditions is par-
ticularly suitable for gases behaving substantially as ideal

gases such as oxygen or nitrogen.

According to a further embodiment of the invention, the con-
tainer may be weighed before and during the filling procedure.
If the flow rate becomes zero and if the weight of the container
has not reached the expected amount corresponding to a fully
filled container, this is an indication that the container is

not full.



The invention will be better understood through the
followng illustrative and non-limting detailed
waele®eniié on of preferred enbodi nents and w tPCT/EP2003/006526
reference to the acconpanyi hg drawi ngs, wherein: Fig.
la - is illustrate, in a cross-sectional transverse
view, the nain elenents of a valve according to a
first enbodi nent of the present invention, in three
i fferent operatin 0Sit] ' [
The p%qsues & eftné':eq?cnlc?ﬂr algsmpebn T, aglrn& sb{éeéc%% i%rg at?m? r%(%%a-l' v%krl%% =
contaMire 13N erdardgel witew Dfvaled qeiaierariberpafmdtently con- -
‘ valve according to fig. la -, is in _a static operatin
nectafde® fifd GREH Ay Harki ke iR IR mOHETSE gt i Vet e can
only @eg'osp;éné?:pf:{:c;ga[:ﬂllclwsé}{@t@ilfﬂfhé I &bntainer when the
cross-sectional trans- verse view, an enlarged view of
valve hes vainregtmrbaro gin fag:hdmized cfifing stvstiem, 1. e. when

eratin in ad nm c_operat.i e, respec-

predetotlpe\??é‘luﬁe%%ﬁdlzg‘g %¥$ﬁw§ ate; ﬁlglgfa{@%%s- sect i onal

‘ transverse view, the main elenents of a valve
according to a second enbodi rent of the invention in

The ifryesd igiF felrlehtbo peatate ngupir gt antd Loz the 3ol lowing
. ' trat [ Iy - sect [ .4 . vie
111udpndSE g o SHAAP U ARl ed IR U pidferrea
embodatzadi avetd of it hee fiewente dro i thd lremubdrietrentdrawings,
operating positions, W 2004/010046 PCT/ EP2003/ 006526
whereffisrig. 4a - 4c illustrate, in a cross-sectiona
transverse view, the main elenents of a valve
according to a fourth enbodi nent of the invention in
Fig. tle ee Idi ffleresitraper ati iy posisimetidigl tBransverse view,
i llustrates schematically the i n.elements of the
the ngigl ST L Hbdt Mo DI Syt o cor d1 Y 19 Ry ment of
the fHAsaH AMEN1idn OMin Rilgred dif sttt espsedeived i goslyions,
' the main elements of a configu- ration of the pressure
regul ation neans of fig. 5 Fig. 7 illustrates

: i-cald - - ]
ric. ST AL e T o St ey, o BbRTE

verse view, an enlarged view of a closing member of the valve
according to fig. la - lc in a static operating mode and in a

dynamic operating mode, respectively,

Fig. 1f and 1g illustrate, in fragmented cross-sectional trans-
verse view, an enlarged view of the valve member of fig. la - lc
in a static operating and in a dynamic operating mode, respec-

tively,

Fig. 2a — 2c¢ illustrate, in a cross-sectional transverse view,
the main elements of a valve according to a second embodiment of

the invention in three different operating positions,

Fig. 3a - 3c illustrate, in a cross-sectional transverse view,
the main elements of a valve according to a third embodiment of

the invention in three different operating positions,



Fig. 8 illustrates changes in delivery pressure with
respect to tinme for a typical filling operation using
w@2@ystmme as shown in fig. 5 - 7. Fig. |la - |BCI/EP2003/006526
illustrate a first and basig,enbodi ment of the valve
according to the present invention. The valve 10
. conprises _a housing 20 with an inlet oit 30 and an
Fig. o‘%ﬂ|-et4<rooqc3e114@tr%tech]alilrb%rCB@S%S%I%’FWE%I befARERSTRE VLew,

the ddlfle PORLHB0 @fdat{§1§@t£@&orﬁEﬁé 29 a TheuehaMRho89ment of
e form i1ncluding one or nore

may be 1n any Suita
the imtetconmect echrewiditferenndoupesabing eosikéosach as
to provide fluid conmuni cati on between the inlet port
30 and the outlet port 40. The upstream end of the
Fig. WUSI N 20808 Pandhetl 86l vy tiige ipheh ePORENBE bE the pre-
adapted for connection to a suitable fluid source 600
ferrddeanfoGimEnt CHnaesy$ormnagchedadetei Bha BYseent7opven-
according to the present invention. The fluid source
‘may include any suit- able source such a pressurized
tank, a container or a fluid dis- tribution system
wi thout being limted thereto. The downstream e

d of ,
Fig. thel hoia rato® amacpat pert+Eutas TAE" oot FBE pSr PQ46 penfigu-
- PCT/ 5.ad edsf or
rat i O s g O e d e p Lt
sired to be filled or refilled with a fluid fromthe
source 600. Such a contai

, er is typically i but no
Fig. 1L G CEPERE FORATSTECal by GEat TH kDI eLeyP P! Hgther
embo &R & NEF }|59@s§@£@rk§@§1@t§@ﬂ hahNer of Nk edy. 580a88d a
hol di ng vol ume 550 for the fluid. The housing 20 of
the valve 10 is preferably adapted for pernmnent
. cpnn [ a ng O nt ai 004 -1t
mig. iR Y rhaarat B cgr Aot herantehl PoEr aRA- PRar L B chongahect to
time t her ed oo Ppiehhef Wil sengpeparaehdbhyusbhged shetemoasAshown in
. reversible connection, which can be useful for
fig. ndint énance or repair, is also conceivable. In ei-
ther case, when connected to the housing 20, a fluid
communi ca- tion is established between the hol di ng
Fig. vbhunel &50] luberaba-at inet amfleba520 amdodhmentt pét the

valvgoéécgghgﬁgtpg gﬁéVSrégént invention. The valve 10 comprises

tion

a housing 20 with an inlet port 30 and an outlet port 40. A
chamber 50 is defined between the inlet pdrt 30 and the outlet
port 40. The chamber 50 may be in any suitable form, including
one or more interconnected cavities, conduits or the like such
as to provide fluid communication between the inlet port 30 and

the outlet port 40.

The upstream end of the housing 20 and particularly the inlet
port 30 is adapted for connection to a suitable fluid source 600
(see fig. 5). Connection may be made via a system 700 according
to the present invention. The fluid source may include any suit-
able source such a pressurized tank, a container or a fluid dis-
tribution system without being limited thereto. The downstream

end of the housing 20 and in particular the outlet port 40 is



The housing 20 conprises a closing nenber in the form
of a clos- ing nenber 60 that is reversibly novabl e,
wo ypiorioksy reci procat- ingly, between a cl osedPCPpEP2063NG6526

position and an open downstrgam position. The closing

menber 60 conprises a face seal 61 at an upstream end

thereof that sealingly abuts a val ve seat 21 con£ ,
adaptsd kel i PRRET IR bard oiEdel MotSP IR ReT ab 0P hERRRI Lp de-
sired¥d B0 £ MR '5r'feff%igg WPk r £am Pogi ELGR- tHBi Source 600.

position Is shown In 1g. la. For dispensing fluid
Such fa amtei reont B¢ neyp bOODL VY ait hebuvatee, Lamptadotoathe form of

simlar device may be jnserted into inlet. port 30
@ PreAP RS 1P THRT ng TR e athrs 400chnuFLghe & 3n-
taind r86ret inyy AHhdesnabiyehy, véhendissé Falvensayibed. The

provided with a pin (not shown) projecting through

housinge 20lef Bpenvags0Lo | hs thecfgoansy redaPpedi fPsnperranent
face seal 61 | | St ange r seal e

connddEfotifl & 13l PELT OIS CL RIS, 298, 28 Lpcpommea

intedl Beon thusvel dédi themetrep sondedt ebetotbheri atberwise

port and the chanber 50 in the v§$ve 10 is allowed, .
permaanbhal 1 3ined st tEBEe - ddWHSYFERRP ST 0fP 28 fRyCBe Which can

be u fﬁﬂc¥%&iﬁb$£%éngﬁgé%ﬁg g%?apfﬁciggaﬁséi5&ﬁc@@v&ﬁ@e. In ei-

ownst ream posi tion. osi hg menber can have any
ther possd | owhdém orornadpedat ¢ ytlopeneds peg VY 2094f drdd4eommunica-

. PCT/ EP2 [ 006526 . 16 sition just enablin i d
N T
taindt | Ust&@teth i dndi€he | Sut Woergothes el 68i fge MeabeE 60.1S

agai nst the stop 25. The cl osing nenber 60 conprises
an upstream face 62. Upstream face 62 may include a

face. se 6 Lver I p e. Pl r h _
e ABEFUR oA en LAY, LA L PRGIBHL ol 2P = cos
ing wedbéngso aslserbly H8veénsibey hasalldpwigpteahlfacengprocat-
, surface 63 on which the chanber static pressure P2 is
ing1 e PRGTCTheA [ GHEE62 CRRTFEBOPS b bEF LEPONABECRRTCHOVSETeam

pos it/ By NaYge 8- £L 0884 mSBRE_S6ICHoRASr As&b T &| BaB¥CECENCE1 at an
surface of the face 62. The pro- trusion 66 defines

upsttdmmsead i pgeperf nebar ofalhegincabyeal a6talvet keat 21 com-
pris%%éfﬁcéntfh§é¥a£¥§tSggttﬁé'hé@gfﬂgsﬁgtég £RNdLLH S 30
when it is in the upstream position. This position is shown in
Fig. la. For dispensing fluid from the container 500 via the
valve, a pin or a similar device may be inserted into the inlet
port 30 to depress the closing member 60 in a downstream direc-
tion. Alternatively, the first valve may be provided with a pin
(not shown) projecting through the inlet opening 30. In the
downstream position, the face seal 61 is distanced from the
valve seal 21 (see fig. 1b). Thus, fluid communication between

the inlet port 30 and thus a fluid source connected to the inlet

port and the chamber 50 in the valve 10 is allowed.

Optionally, a suitable downstream stop 25 may be provided in the
housing 20, placing a limit on the downstream position. The

closing member can have any position from a minimally opened po-



effective area of the face 62 is given by the encl osed
area Al bounded by the protrusion 66. It is usually

wo e®g/o1doad t he corre- spondi ng area A2 of the BCF/ERE3/006526
63 (see Fig. la - ig). The gendition for the closing
menber to open is that the down- streamforce FlI given
by the product of the delivery pressure Pl and.the

‘Sltl%ﬁfb%%?v%n%?%hﬁ%dfiglﬁr%ﬁT%Vn%ﬁ%ﬁl?ﬂetﬁpE P B BHReCPER PO-
Pesehapbgr 1R0¢ 1 Jhe; upsfneam £nEce153:hg AEMBBDYO
Sltl%ﬁel%ro%uctag lthel%anbgr pressure P2 aﬁdéthe arga 1s
agaidt Oneestde 2bosing nenber 60 is open and dynam c
conditions exist, the effective area Al' of the face
62 beconmes equal to the area A2 (see fig. le). The

cl osing nmenber 60 is configured to nove to the open
The gbowingtPRERtH08Pt FORPE 8RBT VEPEbr8aT Fafef prceUpptream

faceoézamg%niﬂyfﬁagga E%&gdgeéPp%iedDéf§0§£9 sThei f BirauBre p1
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the OR&IBLI08:Qf ithgreyah¥e 2O aktgecihg. initial opening
force Fl provided by a cuffi WO 2004/ 010046

PCT/ EP2003/ 006526 17 ciently high delivery pressure
Pl ?P2. The cl osi ng nenber noves to the closed
The fipséreamposiisen aopreSpuﬂd®n966owhlphsmHYVhavélaidlosed

ressure dlffere ce existing between the chanber 50 ‘
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trus SOV SHEMMAS 8heCOLLI SRYI POrIRY-Be Brovhdedate HEHE 61
the closing menber towards ~the closed upstream
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However, once the first closing nmenber 60 _is fully

spongibag, a¥fe Aprebstke PIrfacstpP| (BRPoWtPL dBet 691 he
restriction caused by inlet port 30, whether the
fluid flowng therethrough is in the gaseous. or

the {LQuidishate. The Deusing fUS08"cO0BLEoES Pn¥e Yhe down-
stream force Fl given by the product of the delivery pressure Pl
and the effective area Al is greater than the upstream force in
the chamber 50. The upstream force F2 is given by the product of
the chamber pressure P2 and the area Al. Once the closing member
60 is open and dynamic conditions exist, the effective area Al’

of the face 62 becomes equal to the area A2 (see f£ig. 1le).

The closing member 60 is configured to move to the open down-
stream position responsive to a first force Fl of a minimum mag-
nitude applied thereto. The minimum magnitude corresponds to a
positive fluid static pressure difference APl (Pl - P2), which
exists between the inlet port 30 and the chamber 50. The pres-
sure difference may be generated during the operation of the

valve 10 after the initial opening force F1l provided by a suffi-



versi bly novabl e, typically reciprocatingly, between a
first, open, upstream position and a second, cl osed,
wa@eloomsiaeam posi - tion. The val ve nmenber 70 coP@I/EBBES3/606526
face seal 71 at a down- stream end thereof that
sealingly abuts a valve seal 22 com prised in an
i nner part of the housing 20 _at the outlet port 40
cientifrehiphe dedlivervepyessise F1LRE -sdb6nFLAGMMSE megier moves
osi.tion (see_fig. |G). Ln [ ; b, e
co ehBociprg (BEE TR s iR Free R R S sncaTe
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coil %gtrllgl egl% I bv?/i ?)ﬁo?ﬁ?élddg\%lmgtlﬁ%;mhst o@p 25 r?gy be
the cpbewddegsicrete desidiiog.20 and place limt on
upstreamtravel of the valve nenber 70. The first
posi - tion can include any position frommnimally
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The val ve nenber 70 conprises an upstreamface 72 on_,
pressutriec Paprovicdeshber W tniaesur ésprhggoptainer £ills up

viti SUIBLSATHISEL WL Sol? DDA SHOAD, ey joe wecn
P1. HbWev@t Woirnle atis fihesthadlossitray inempressuriss P fompen, the

the container 500. The face 72 has a praotrusion 76
presawis A 1P 5t e HOIGH T S48 GSbd Rohape U he» £aused by

inletCié:sr cle Qvernddie SuHace Bl thedidee it webidte 1dein the
S §1|ng perinmeter of the face seal 71 with respect to
gasedute omalhiensiehtst2z.e Under static conditions, the

effective area of the face 73 is given by the
encl osed area A3 bounded by the protrusion 76 and is

The MRANENR} |pLrdiRSS ddwrids corvaspongimgaren B2icl tdere-
surface 73. The con-_dition for the val vg?ﬁnerrber ,
versiddsemavale { ¢EPeRl Y IRAIRIRE NS e iR FOPER Fafirst,

gi.ven by the ﬂggu§t f ot NACK Pressyr egidns@Rchih i -
Open’equpesgtrle\y/aérE r%%l pI%%(faa bal anci’ng force pr ovi%led byhﬁos;L
t ion.f arge-ganes atdnise MEAN ScBfbr isgF eatface hegrl hel at a down-

sera SO S L9 05, P2, 1 L8 £TASL 50 8L ETL BN (2 con-
prise\g]qhti}? My perbess 7hd shORSMANL at the outlet port 40
when the valve member is in‘the second downstream position (see
fig. 1lc). In the first upstream position (see fig. 1b) the face
ceal 71 is distanced from the valve seat 22 and allows fluid
communication between the chamber 50 and the outlet port 40 and
thus also between a container 500 connected to the outlet port
40. A suitable upstream stop 26 which can be integral with the
downstream stop 25 may be provided in the housing 20 and place
limit on upstream travel of the valve member 70. The first posi-
tion can include any position from minimally opened to the maxi-

mum open position shown in fig la.

The valve member 70 comprises an upstream face 72 on which acts

chamber static pressure P2 and a downstream facing surface 73



dynam c conditions exist, the effective area A3' of
the lower face 72 becones equal to the area A2. The

wo adwe1omeber 70 is thus configured to nove t oPGHEPR2003/006526
second position responsive;4o a third force F3 of
predeterm ned m ni num nmagnitude that may be applied

~ to the valve nenber 70 correspond- ing to a secqnd .
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ditiopprfer [thied VA16e imeRessias semhAy ﬁfbf/%f&ﬁrs fs %hat the up-

stre I%’hC'yo@P 0Q3/ %gﬁﬁgr? bt ternaldnelys dine dace seadsand pa3

‘hé valve seat arrangenent for the cl osing nenber 60
and takd diffeatalwe aenbar3 lume e Taptaeedonde oweheded by

types of known seal ing arrangenent.s. ile the clos-
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axis, the longitudinal ‘axis 100 of the valve 10, each
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part of a suitable force-generating neans 80. The
force-generati ng neans 80 pro- vides a bal ancing force

The L i dAIYE TN ot h0AS] irnoT@d OPes A gcond

of the valve 10. The torce-generating neans nay be _
posiCianprieeebnsiv¢ stem i rleiyd i fotdre Fbust ngredetermsned minimum
vmagnictoty é rH?aSlIXay be applied to the valve member 70 correspond-
ing to a second positive fluid static pressure difference AP3 (=
P2 — P3) that may exist between the chamber 50 and the outlet -

port 40, generated for example during operation of the valve 10.

When both, the closing member 60 and the valve member 70 are
open, fluid flows from the fluid source to the container sgince
the pressure difference P1-P3 is positive. The pressure P2 is
still greater than P3 due to the restriction caused by outlet
port 40 and due to the fact that the container 500 takes time to
£111 and does create the back pressure equal to P2, whether the
fluid flowing therethrough is in the gaseous or ligquid state.
When the container is full of liquid, then P1, P2 and P3 equal-

ise and no more fluid flow is possible.



provide the required balancing force Fx. It may e. g.
be inthe formof a coiled spring. Alternatively, the
wo orogei@maener ati ng neans 80 nmay be only parti aP@€HEP2003/006526
conprised in the valve 10 agd in the housing 20. A
conpl enmentary part (see e. g. fig. 5) of the
force-generating neans 80 can be provided externally
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force-generating neans 80. If this WD 2004/ 010046
valvepdf) £P2003/ 006526 20 force Fx is absent, the valve

menber 70 rmay conprise any po- sition within the

housing 20. This scenario a) may be rou- tinely
The aloraleld bfumemr ngorguel sontai nexa SO0 praot ¢ aesultable

ing thereof. b) The con.ai ner may be at_anbi ent
forcep’r%%%%ﬁae‘?%é“ i hYy Eg%efor%%‘%nﬁ%‘?%%%%}e?ﬂst%% pro=
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the housing 20. A complementary part (see e. g. fig. 5) of the

force-generating means 80 can be provided externally to the

valve 10 only during operation of the valve 10 with a compatible

and authorized f£illing system 700.

When a nominally empty suitable container 500 is connected to
the outlet port 40 such as to provide fluid communication there
between, three different scenarios are possible for the wvalve

10:

a) The container 500 may have a residual pressure, i. e. the
container is not completely empty. In this case, the resid-
ual pressure maintains the closing member 60 in the closed
position as shown in fig. la. The valve member 70 may be
urged to the first position responsive to the balancing

force Fx provided by the force-generating means 80. If this



it is desired to refill the container at a |ower
altitude. In this situation, the closing nenber 60 is

WO poottlo®oapen po- sition and abuts the stop 25.PCT/EP1N3/006526
force-generating neans 80 hLg providing the bal ancing
force Fx, this will be suffi- cient to overcone the
vacuum ef fect and to gpen the val ve mber 70 untj |
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small  to counter the force F2 in cases other than
when there is a small static pressure difference
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ved into cl osed i ti,0n. (1 deh@tied at
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f%@ﬁ&?%ﬁ%&{%ﬁt@é ?%S}?%Lbealgrilgfngoﬂt){gé ! ]_5.}@9 t‘."ﬁ’fé dwill be suffi-
cient to overcome the vacuum effect and to open the valve
member 70 until pressure equalizes between the container 500
and the ambient atmosphere. If the force Fx is absent, the
valve member 70 will remain at the closed second position.

In such a case, the balancing force Fx must be generated to

permit equalization of the pressures.

When an unauthorized fluid source is connected to the valve in-
let port 30, the relatively large fluid delivery pressure asso-
ciated with such known sources generates a relatively large
First force Fl opening the closing member 60 and abutting the
same against the stop 25. Almost simultaneously, the same high
delivery pressure P2 provides a large second force F2 to the

valve member 70 due to the relatively large pressure difference



extrenmely lengthy tinme period and such unauthori sed
user may be generally deterred. If the valve 10 only
w@eopoi®es an i nner part of force,-generating POBEPEP3/006526
no bal ancing force Fx is prgyided unless the activity
of the conplenentary external part 80" is duplicated
by an unau- thorised user. The valve nenber 70 w
with rkepersr 60shkle PTRSSUAS- Bpl i%%&%%&%’%%% g'adn"or The
ont aj; @4 RAERRY @) ¥ige Becdrl SCORM IR is the
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~ in static pressure LP3 or P2-P3 between the cham ber
genemsy hPWRESht ai ner is snmal |l and the downstream force

"F2 generated thereby on the val ve nmenber 70 is

counteracted by the balancing force Fx. The magnitude

If thf tdevdhal Grmily doneel 5 ian GhvserPake o? i Fgr¢o-geeerating

meanst,ypr?o %calférlflci:gné nfcglbge ST L8 ];?roo@cgecﬁ QUnless the activity of
the complementary external part 80’ is duplicated by an unau-
thorised user. The valve member 70 will thereforé shut. This ap-
plies when the valve 10 and the container are in scenario b) or
c¢). In scenario a), either there is no flow because the delivery
pressure is less than or equal to the residual pressure in the
container. If the delivery pressure is greater than the residual
pressure, the pressure difference will immediately close the

valve member if no balancing force Fx is provided.

The fluid filling system 700 according to the invention is
adapted for controlling the delivery pressure of the source 600
(see figure 5) at least just upstream of the valve inlet port
30. Filling is started with a very low delivery pressure. The

delivery pressure is incremented in a predetermined manner. Es-



t he nmechani cal characteristics of the valve 10. If the

delivery pressure fromthe source 600 at the inlet
wW@oool/0B046 s even a lit- tle higher than a nom PEI/EP2003/006526

starting value, OP3 will bejgreater than aforesaid

and w Il generate a downstream force F2 which is

greater than the bal ancing force Fx, causing
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to move to the second position and thus to close the valve 10.
As fluid flows through valve 10 into the container 500, the
static pressure P3 of the container 500 begins to increase and
thus eventually would equalise with the delivery pressure P1.
This would result in the container 500 being partially filled
until the pressure equalises. If an unauthorised user wishes to
circumvent the system 700 by providing a very low delivery pres-
sure, the low amount of fluid that can be provided would act as

deterrent for such unauthorised use.

According to the invention, the fluid filling system 700 is
adapted for incrementally increasing the delivery static pres-
gsure P1 at the inlet port 30 such as to maintain the pressure

difference across the valve, i.e. P1-P2, and therefore AP3 sub-



constructions of the valve are conceivabl e whereby the
val ves operate as descri bed above. According to the
w@Eewantoedbodi nent  shown in figures 2a to 2c, PCTEP2003/006526
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pressure P3 fromthe container 500. The effectjve
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closed upstream position (see figure 2a). For dispensing the
fluid from the container 500 via the valve 210, the valve assem-
bly ﬁypically comprises a pin 290 that projects through the in-
let opening 30. By depressing the pin 290, the assembly 260 is
moved to open the inlet port 30. In the open downstream position
(gsee figure 2b) the face seal 261 is distanced from the valve
seal 221 and allows fluid communication between the inlet port
30 and the chamber 250. The assembly 260 comprises a face seal
271 at a downstream end thereof which sealingly abuts a valve
seat 222 comprised in an inner part of the housing 220 at the
outlet port 40 when it is in the closed position as shown in
figure 2c. In the position shown in figure 2b, the face seal 271

ig distanced from the valve seal 222 and allows fluid communica-
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compresses into recess 286 enabling the valve assembly 260 to
move to a closed position so as to close the outlet port 40

(figure 2c).

Such springs can be used with a valve member different from the

one shown in figures 2a to 2c.

A valve according to a third embodiment of the invention is
shown in figures 3a to 3c. It comprises all elements of the
first embodiment of the valve 10 as described above with the
differences described herein below whereby like parts have like
reference numerals increased by 300. The valve 310 comprises a
housing 320 with a chamber 350, which is divided into an upper
sub-chamber 351 and a lower sub-chamber 352. The upper sub-



than the external pressure and the force generated by
the spring 374 is generally |ower than the nagnitude
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I gure 3c, the external part 380 has its
north pole facing the north pole of the nagnetlc
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serves to urge the face
complementary external part 380 that is typically comprised in
the system 700 according to the invention. The internal part
3807’ is in the form of a magnetic element 381 comprised in the
valve member 370. In figures 3a to 3¢, the magnetic element 381
forms the main body of the valve member 370. It is reciprocat-
able in the lower sub-chamber 352 which may have its axis 200
orthogonal with respect to the longitudinal axis 100 of the
valve 310. The magnetic element 381 may also be separate to and
included in the valve member 370. The magnetic element 381 is
arranged such as to have a particular pole, e.g. its north pole,
facing towards the outside of the housing 320 and thus typically
also away from the axis 100. of the valve 310. The magnetic ele-

ment 381 is arranged aligned with the axis 200 of the lower sub-



seal 361 away fromthe valve seat 322. If it is

attenpted to use the valve 310 with a system 700
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wi |l be generated and the valive nmenber 370 is free to
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lar parts as in the third embodiment. The downstream end of the
spring 474 is accommodated in a suitable well 485 comprised in
the housing 420 as compared tQ‘the acéommodation of the down-
stream end of the spring in the‘third embodiment. The main dif-
ference between this embodiment and the third embodiment is,
that in this embodiment the force-generating means 80 operates
by means of magnetic attraction between two elements, rather
than by magnetic repulsion. The internal part 480’’ in the forth
embodiment may be in the form of a magnetisable element 481 com-
prised in the second valve member 470. It may comprise a ferrous
core and form the main body of the valve member 470. During
proper operation of the valve 420, a complementary part 480’ of
force-generating means 80 is brought into proximity with the

valve 410 such that one of the poles of the magnetic element 482



the force-generating neans 80 nmay conprise a magnetic
element wth its poles arranged such as to provide a
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connection with an external part 480" of the filling
system 700. As nentioned aboOve, the force-generating
nmeans 80 is calibrated to provide a suitable
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This back pressure generally depends on the nature of the fluid
and the temperature thereof and varies from fluid to £luid. As
soon as some liquid forms in the container the vapour pressure
remains constant as more liquid forms, so long as the tempera-
ture remains constant. In practice, however, the expansion of
the gas into the container 500 results in the cooling thereof
and thus in a lower vapour pressure than at ambient temperature.
As the container 500 is filled some more and the temperature
stabilises and begins to increase, the vapour pressure similarly
increases and eventually stabiliges being a function of the tem-
perature in the container 500 and independent of the level of
liquid phase therein so long as some minimum gquantity thereof

existg therein.



valve) is not greater than a particular value such
that the causing force acting on the val ve nenber
weoronespaendi ng to the pressure difference mayPG@EEP2003/006526
countered by the bal ance fospge Fx and does enable the
valve to remain open. Thus for a given fluid delivery
pressure, the value of Apl3 will wvary, according to
\ the particul ar vapour pressure of the fluid. Since
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fluid of lower wvapour pressure, the balancing force FX WQuld be
insufficient to maintain the second valve assembly 70 open. This 
is because the magnitude of Apl3 provided by the,systémywouldf '
result in a force that is larger than Fx, causing Ehe‘corre—‘
sponding valve member to close. On the other hand, if it\is‘at—
tempted to use the same valve with a fluid having substahtially
higher vapour pressure than the nominal value for the valve,

than the valve can still operate.

On the other hand, gases with very low liquefaction point, such
as Oz, N3 and so on, behave more or less as ideal gases, and thus
the back pressure will continually increase as the delivery

pressure increases.



increased in a manner such as to provide a closing
force to the valve nenber that is not greater than
wo ba4lorloagici ng force generated by the force- gRCIEFERL00310P6526
means of the valve, as the ack pressure P3 fromthe
reservoir increases. Accordingly, the fluid filling
system 700 according to the in- vention conprises the
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pressure regul ati ng neans 720 opera- tively
connectable to the fluid source 600, and a suitable
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: connected to the pressure regulating neans 720 and

foipdriatg vef ytlemresteidier t ;cande val ve 10 according to
the invention. Wile the valve 10 according to the
first enbodi ment of the invention is schematically

b) vHdiisiHat®d i tdrFigrdanbre the desend pihlst ghottheof the valve
system 700 is simlarly ap- plicable to other
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HRAETE TS B COI SR 10 ST IS (Gt & Proalat kg, a8 the

Bl hg-ddalich TR OV F@Hh & 18NS S-PFERANS] b a S .
2004/ 010046 PCT/ EP2003/ 006526 30 According to the

type of valve 10 used with the system 700, the system
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sai d or'ce-gener means
vent idie el dék i she opefaltee| e oy etb tordbdsyshesr condi-
. 700, and at |east when the system 700 is in
tionsgperation, an appropriate bal ancing force Fx is
generated in the valve 10. The pressure regul ating
. nmeans 720 conprises any suitable pres- sure regul ator
Thus ,ararah genent 1 wsapsi ed ofclishatisra iy aldefigery 5f laipdreferred

embo %ﬁﬁﬁ?%ﬁz%ﬁé*¥¥u1§ éfﬂfiﬁ%'3§§§2¥ &&vag éﬁg é%géggt inven-
tion comprises a suitable pressure regulating means 720 opera-
tively connectable to the fluid source 600, and a suitable fluid
flow rate sensor means 730 operatively connected to the pressure
regulating means 720 and operatively connectable to the valve 10
according to the invention. While the valve 10 according to the
first embodiment of the invention ig schematically illustrated
in Figure 5, the description of the system 700 is similarly ap-
plicable to other embodiments of the valve, mutatis mutandis.
The system 700 further comprising suitable control means 710
operatively connected to the pressure regulating means 720 and
to the fluid flow rate sensor means 730, and provides control of
the pressure regulating means 720 according to the fluid flow

rate measured by the fluid flow rate sensing means 720.



gardl ess of the magnitude of the fluid pressure of the

fluid source 600 connected thereto. Further, the
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finely controlled such as tq,i n- crease the output

fluid pressure thereof in very small steps. Such

steps may be optim sed, since steep changes i
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genexsdigyt iise wheressig el egul ator 810, that is
connectable to the source 600 via any suitable conduit
and/or connectors 805. An air pressure source 830
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Optionally, and as illustrated in Figure 6 the pressure regulat-
ing means 720 may comprise a pressure regulator 810, that is
connectable to the source 600 via any suitable conduit and/or
connectors 805. An air pressure source 830 provides air at a
predetermined high pressure to a proportionai valve 840, which
ig operatively connected to the control means 710 via communica-
tion line 845, which serves as an additional pressure regulator
that can be used to operate the pressure regulator 810. Such an
arrangement may be useful when off the shelf components for the
elements in Figure 6 provide the reguired control over the de-
livery pressure, which in turn is in fluid communication with

the pressure regulator 810. When the control means 710 deter-



ure 6 is that a sufficiently sensitive and
control | abl e pressure regulation nay be provided
w@ging1mid -t he- shel f conponents. Optional |y, BCIEP2003/006526
typically the system 700 fugfher conprises suit- able
scal es 770 or other weighing neans for determ ning the
mass or weight of the container 500 at |east before
minest hdati bl Agopedse ddude ldvett RIS BE tiferragulyegl from the

ensure t i t
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tinually nDnltored duri_n he fillin operqilon and the
sure WHEREEGEBUSEY 0% 1 e SR SRR opat I VRIgPene
press %n g:fuqatt%xt he £diPlas W%o@%@@%eﬂr@m efklivery

smtting thereto a signal rep- resentative of
pressbh:@ We: ghte orlvessl of Thre aurittdln&eB00 OPRHRLe ¥her manner

contr nmeans 4210, conti.nual Ly nonitors the weight or
knownn’&é’stg‘lo etr?é{cléﬁt Her*Bod*during the filling

procedure. This has the ad- vantage that if the second
val ve sealing neans closes while the container is not
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configuration enables the control rreans‘ 710 to
distingUish bet ween a situation where the container is

1 m U vialven & st suit- -
Optlonftgll g %@ﬁ%ﬁ@r%?ﬁy VEra T B e prises suit-
sble RGHIERZO0R) G065he BIvraisig anedns s deiserminilg the mass

or Werﬁ%&grr rsﬁ%{{]% ;300%%%% a,%qs(gs%‘ afe%?t %éjg%er etble gl tng pro-

ceo'h,inr essire t1RIWe i e r@ens 72 kiMyrs oMt Sehe aSontainer has
before, a pressure regula- tor 810 such as for

been idarisice, witHatthe xemrERAREWR ¢ Sottde PEoleTARLY, the
scaletsi,')e/7"fc'()glr é’lsbolee th{]ed %ﬂg r&%@eﬁ A% 8¢5<9n m%%l be con-

sure regu I'S connected to a sul
tinusStieppein imdosd &mrﬁm@eﬂmmtffﬁﬁhmgmmpefazmmmt&mﬁtaﬂvanta—
enabl e the pressure regulator , 810 to incr

seouciier e RHOEoI T 1or§F rassitel T T T ot £O the control

means 710 and are adapted for transm;ttlng thereto a signal rep-
resentative of the weight or mass of the‘container 500. Thus/
the control means 710 continually monitors the weight or mass of
the container 500 during the filling procedure. This has the ad-
vantage that if the second valve sealiﬁg means closes while the
container is not yet full or within a proportion thereof, say
98% full as indicated by the low weight of mass value provided
from the scales 770 to the control means 710 this indicates that
the delivery pressure was too high rather than the container is
full. Thus, this configuration enables the control means 710 to
distinguish between a situation where the container is full to

one where the cause of the valve member closing is high delivery



correlated to the stepping action of the notor 860.
Such stepper notors 860 are well known in the art.
wab@4st®pper notor 860 is operatively connectPCI/EP20031@06526
control nmeans 710 via connug&cation i ne 845. Wen
the control neans 710 deternines that an increase in
delivery pressure is required fromthe pressure .
pressuegul At dpisnears 7 A0 owarradsprepecat &34 girtld flsintbe omit-
to the stepper notors 860, which then rotates by the
ted. requi red nunber of incremental steps, which in turn
opens the pressure regulator 810 by a cor- responding
amount _such as to provide the desjired deliver res-
Al teritd Ve W hETVhIAR 10.USKRARCAGES BATURS ry (HE Presaie

LROUALIDG, ITBANS 2D Rlddi iy € ool Hetdile d Mfedsure regula-
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tor giegwuati s My kecepr\d dadhafsiing affngdielshelfo the source

component s, nd that |ess onents .are reguired
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fl ow sénsor or sensors capabl e of sensing and
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correttddretd esd sauppimy noriinal o abe atesor 4 udi Sigeh stepper

for exanple a few standard litres per second, and to .
motonfet®d 2l HerRIEs ith iR ¥4 ELRRThAPOt fe 860 18
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means i s capa converting the fluid flowrate
line reEsungen titer ebyntimilo e pili Gtdetsigmiaiess thal cail | yncrease
, electrical or elec- tronjic,.either .anal ogue. or .
in defiiqml PrefHH T BEHE S EodiVad DAkt T oiessaeP Byt ing
means 3 £h CUH rYprBnsavd & idhel fldigkdd avs SieasstgppaBanstors
typically conprise a flow neter. Suitable flow neters
860, areictkrdien irptdecarky SR FeIBWwerIaigoey i alpgremental
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m cr o- processor
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Advantages in using the pressure regulating means 720 of Figure
7 include that a sufficiently sensitive and controllable pres-
sure regulation may be provided using off-the-shelf components,
and that less components are required relative to the arrange-

ment of Figure 6.

The fluid flow sensing means 730 comprises any suitable fluid
flow sensor or sensors capable of sensing and measuring fluid
flow rates, either mass flow rate or volume flow rate or both
typically from very small values such as for example a few stan-
dard cubic centimetres (scem) to nominal flow rates including
for example a few standard litres per second, and to detect

small changes in the flow rate. Further the flow rate sensing



based control system such as for exanple a conputer
externally connected to the system 700, or
wabdoaomays vel y, and preferably, a suitable  PCI/EP2003/006526
m croprocessor chip integral]y conprised in the system
700. In particular, the control neans 710 is adapted
for receiv- ing suitable signals fromthe fluid flow
meanssesstagahbanoL730nyRdt Ibgs EBeofk LUAds & 16y Falts feasured

rovi de ntrol _.signal: th id : _
choxeLOLHER, SEBLERRIBTANY Bkl S B Y R2aE oo o tec
tronipl eesunerPinprovudedrt kdoghpl , Thepspdeemf70@ing received
normal Iy integrally or pernmanent]|

d .
and pEQFERBFE PruFd’olREs 1600 TGERE e Opr deburd Py s Fensing
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for~exanpfe to"fa- cilitate mai ntenance of the source

known60f thespstemsroh. AlNgan vieteirs tgedicedd vt @ravidey RPM of a
.contai ner. 500, .the.system 700 j s co ted Vv _

turbizg CRRPERSFS (VHFCAM y° ermiifent e A TR Bass

ing thekBehred8h.via the fluid flow rate sensing means 730.
Al'terna- tively, the flow sensing neans 730 may be
connected to the fluid source 600, and the pressure

The c%%%%%?é%@%r&?%ﬂ% %ggd%%ﬁgﬁgcgggﬁﬁg% %grEﬁEﬂduﬁfﬁﬂéé%or
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_ at "generates a force to the valve menber that ,
700. I8 petrtgroedter, ttiwn advgsdl ameingg 7l de PAaRtRd dr Weceiv-

, 2004/ Q010046 PCT/ EP2003/,006526 e .
+0g Sf‘l&g@éjqfe Terat g%l:reoa 3 kéeo%é}lr? c Zﬂﬂ% éc%%tlrnoq means TG and
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precise starting delivery pressure Pl that |s
pressugguitesdipdinghaithy Ahe v Ape g Ghe yery output
tigﬂgll¥f,¢ %iqﬁﬁ; means 710 may be programmed
press%%F usegﬁt!%dgar)tﬂéﬁ%%y of valves 10 and/or for use
with a nmultitude of dif- ferent types of valves, and

e STIRGCON (00N Ve, A0 8Ehe JAEL BN conpected
 to a suitable fluid source 600 via the pressure regulating means
720 but could be removably connected thereto, for example to fa-
cilitate maintenance of the source 600 or system 700. When it is
desired to fill a container 500, the system 700 is connected to
a valve 10 (which is typically, permanently connected to con-
tainer 500) via the fluid flow rate sensing means 730. Alterna-
tively, the flow sensing means 730 may be connected to the fluid
source 600, and the pressure regulating means 720 may be con-
nected to the valve 10 mutatis mutandis. At the start of a nor-
mal filling operation of the system 700 the control means 710
commands the pressure regulating means to provide a delivery
pressure Pl of relatively very low magnitude, such as to provide
a differential pressure Apl3 that generates a force to the valve

member that is not greater than the balancing force Fx provided



herein, nmutatis nutandis. If at the start of the
filling procedure the flow rate sensing neans 730
wore@sim®es a zero flow rate, this is indicativePOf/EBME3/006526
nario a), i.e., that the copfainer has a residua
pressure, and thus that the delivery pressure is
insufficient to open the closing nenber 60, the
by theofibaFreneB@Tatimch@es@r0Rdd, SeRFE &dcafPtcsHndGaP 710 is
ten170 A l.ve 10, { ernatiy
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dellvfe@tycgrteaeuxfel @i rtglarterﬂasemeﬁﬁhltt@do;f@r wirerrathenay dihee vaslve 10
connected to the system 700. Alternatively, and
is knppef-erably, a suitable blowoff or pressure rel ease
val ve 740 may be used to bl eed the, container 500
prior to use, as wll be further described herein
Optlohalldw, tmqoucmuxp,l prmnscmwmyayi rlpesmwnr@gd fpr use with

d fl t
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livery pressure Pl typically starts at nonlnggig(f
atelyn@rre@gmum@ne@mﬂw intd (s idadk HEEEUre P ssctibed

dete e L such that the positive pressure
erel&]be%e%cé gqgs no exceed Lpl3. Referring to fluids

such as CO2 that have relatively high quue- faction

ts. As th t 500 b
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| G A thi s rparitowirddee fdddd ngs opedatdon e sof sce-
means %Oeg%%%l n figure lé V\,hoererln ‘the fluid is

naricexdl,usi.eel y thatt Hehqasetusiha é@a R ahidwel Bopssyys, and
- &3104/ %}gﬁogf PCT/ EP2003/ ooeseszleS § @ﬁ élnecl{@a§c§ i Egen the

F espect

closiQR} indngRd- sap t hﬂ{e berlihﬁﬁlr_e JEntand bes j‘mﬁowtr@d) malg;_b]tled and
A re- sultlng in closure of the valve nme

connated G NG GV I TR 8 YO 1§ 14§ oAt ve Ly [ He-
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cons Iess t an o equa to a pressure
clositid femnenee 69 tﬁb resgeothdn ik cdra]tm imlca:vmzee¢m@et¢?xthe

is calibrated. Ey ual | I ns to.f g)
syt Qon-A Lo AT SGOLY o b@ﬂ R S0 {feLow-of
or pgééédkék¥é1@3§¥iﬁﬁfWe 740 may be used to bleed the container

500 prior to use, as will be further described herein below.

Typically, particularly in scenario b), a small fluid flow rate
will be initially detected by the fluid flow rate sensing means
730 at the beginning of operations. As marked G in figure 8, de-
livery pressure Pl typically starts at nominally zero, increas-
ing rapidly until a back pressure P3 1is detected, limiting P1
such that the positive pressure difference does not exceed Apl3.
Referring to fluids such as CO, that have relatively high lique-
faction points. As the container 500 begins to fill with fluid,
the static pressure P3 in the container 500 increases and this
part of the filling operation is marked A in figure 8, wherein

the fluid is exclusively in the gaseous phase in container 500.



t he val ve conprises an increasing proportion of liquid
Wth re- spect to the gaseous phase. Accordingly it is
w@omgioklogs t 0 i n- crease the rate of change of BEI/ER®NY006526

pressure Pl with tine to a ;pew value, to decrease the
filling tinme, maintaining however the same pressure
difference at |east or equal to Apl3. At a certaipn,
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container fills full ith liquid hase of, the fluid
new vta}illénqjadjfp ﬁe&%?ﬁ%e Fs'f)}}/es%dlgrﬂ%éqi%&Wee,gsr%asl%aejﬁm?%ehoweVer the‘
same GUUAINRS dSrfdibdncequal I Ng o tdyide del AyEsY At a certain
pressure P1 marked F in figure 10. However, during
pointt héhdmia ipateds tesnined powynt qf d ¥9uiq nif pheigeed in the
i.ndicated at. A in fi,gure .8 e | uE dy i
contaifiqiye Oo%t%f%‘%?fe a }ges%re}tehepoﬁ@n% Tw%ﬁh%a%fo%ﬁé p?éelges%lggg has
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eventual | y the back pressure in the cylinder equalig&s
to stilh & Hel diE 2008100 PFENERYEDI Dob52e° BESTRITT Iy fer-
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nnishes towards zero and the delivery pressure Pl
amourteests 1iogbsd haeressedepestratd niph ythe heorbainet, neagle that
MR T EEEERIC ML D
stabilised), thereafter there is a more or less constant vapour
pressure as more fluid is provided to the container, marked C in
the figure. Thereafter the delivery pressure P1 is kept constant
at the value corresponding to the vapour pressure plus Apl3
marked C in the figure. Typically fluid flow is terminated when
the net weight of the container contents reaches a predetermined
limit. Otherwisge, however, the container f£ills fully with liquid
phase of the fluid, the back pressure P3 suddenly increases when
the container is full, equalising with the delivery pressure Pl
marked F in figure 10. However, during the initial mixed va-
pour/liquid filling phase indicated at A in figure 8, as more
fluid is provided to the container, at some point, the vapour

pressure increases as the temperature therein increases and

eventually the back pressure in the cylinder equalises with the



as indicating that the back pressure P3 fromthe
container is increasing, and thus sends an

wappropoikat e signal to the pressure regul ati NBCTERIN3/006526
720 to increase the delivery.pressure P1 of the
fluid. Thus, part A of flgure 8, rather than being a
snooth gra- dient may corrprlse a wavy profile as the
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I S manner control neans continual l'y
increawdd.ors the fluid flow rate nmeasured by the fluid
fl ow sensing neans 730, and continually increases in
very small steps the delivery pressure Pl provided by

Accortdl%gﬁfyes%ﬂ@ SSutat i ipans 720 sRerst everdihent suidy

|'ow rate decreases. Thus, preferably, the con- trol
fluldnfeﬂnmﬂ et atsemad o the rf i afl%n*%ﬁt'%ﬁhtsqim%#@gfm%ﬁﬂs 730
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1ncre%(ﬁfrﬁ_:f ablng tiheygenddiert dppiomti amansi Jl at ¢ eripe spressure
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v nber 70 cl osing the outl et
dientpontaty A ¢ rwswahe ]gfmﬁxﬂef |y theatde bindelen| pregopse Pl is

to, zero. ero fluid fl ow neasur the fluid flow
chandh e e PP T YR TR pret SRt e ot Tessured
mass #1dw eans 710 to signify that the val ve nenber 70 has

cl osed, and under the circunmstances i.e. when part of
the container has already been filled, the control

Thus,t oansc 71§ rﬁ%ﬁ%_gdstﬁQe SHESSH e a%%@té%@@g§1;monltors

r educe ’Ilvery pressure.
the tZlQDﬂd OELIOSA 6r 2T / TRRO03¢ D ABH 2Afhe 371 whent 1dve éémmgsmaans
as_ wth |ow ]iquefaction point such
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ever dﬂm atlwind feekedate i dedieases 8, Thwen porfgraabyi sthe con-
the flow

trol means %i&té)tégn? gé)néglrgae{néa()f)ﬂ a COIlStantsePflil:[]g fiow rate’
into the container, or alternatively within an upper flow rate
limit and a lower flow rate limit. Preferably, though, the con-
trol means 710 attempts to maximise the fluid flow rate into the

container 500.

If for any reason the pressure regulating means 720 increases
the delivery pressure Pl by too much, this leads to the valve
member 70 closing the outlet port 40, and thus the fluid flow
rate suddenly drops to zero. A zero fluid flow measured by the
fluid flow sensing means 730 is always interpreted by the con-
trol means 710 to signify that the valve member 70 has closed,
and under the circumstances i.e. when part of the container has
already been filled, the control means 710 commands the pressure

regulating means 720 to reduce the delivery pressure. However,



means W Il not sense any flow However, the contro
means 710 can be programmed for this. Only once sone
wo papiothom@s formed in  the container, then |i qgeeTEP1008806526
t hrough the fl ow sensing nmeans 730, which then senses
the flow At the same tine,” an optional pressure
rel ease valve 740 re- |eases pressure between the
when phes$ingdr égubapiasgwiidnd or2d igve fachd h BT sy as COz
the valve,10,..and flui.d therein - [ ot
for eﬁf"%’iﬁhe?éﬁo}ﬂ 8 S5PPSha RECELN a0 HER, o r%ﬁl}ts,l,hV%t ety £o
the f%@,sogs ureuAel alallsienml e T4 if§ copefageasel Tioennedt ade be-
~ to and con- trolled by, the control ans _/10_ an
ginnipgepst toe éﬂ1@H€9pp@§§@FéonweW@&&@dvgr€€l%&9%??(%' when
Lecqnt iAued when Lhe Hir @S3ihe 24 istol,heheval iy Hdndim
only %ggtg%qu% iﬁg?he chaﬁber SOé'ﬁgs reducedEZUffi- neThe
meansCienfll yosueknsas any &labl.e Hohewead v éheeaeat rrd tesagpen/ 10

the outlet part 40. Th eliver ressure .Pl.to t -
can beaPFeIrFERS %ré’ra&%&ﬁ-' ?)5’3301?&%?\/1’?5%}% or'e de)ll hr?esan%q%?ed n
the cARtAALHGA! RS IULR il ENIMChrRIgHotdieYr Alles HHsing means

sensor neans 760, preferably di sposed down- stream of

730, the obr edsur senegd ahiend heslans 720, and operatively
connected to the control neans 710. Once the static
pressure in the valve has been sufficiently reduced,

At theUGhnas thiteqpem it iotallvermmhere M lddad dralite tiftece-

again flowinto the container 500, and the contr
L e T RRRS 5 [HEEHSE (IR LD dIgAEs 720 and

the dAa¥rY Q.}b iofOft}%quaqrveessiW,e dROURLI NG HBaS, 729, vésced into
erern efore described. Preferably, prior to filling
the azmcemamen’sd® optherprlessians ol dagek v Ve Tiggs, the pres-

rel.eases pressure bhetween the .pressure regul ati
sure FEIRASROHE 11D CRatber B0 B ROVEVE " 10 U OO0
trol1 143044010046 Rt 2R3 Q06626 ardB ofd i tEord .o A tlet ieressure
(10) for closing a container (500) and for enabling
releatsre vedritaai Hdr i(SoH)sanbaryad [MEn Shidl REfFs81(9 052 n the

vt S 5L WA DU, (300 Mkl 401 Shohdaldm o
cientadaphieth fay tb reecibley the valve member 70 to open the outlet
port 40. The delivery pressure Pl to the valve 10 can be advan-
tageously monitored by means of an optical pressure transducer
or other pressure sensor means 760, preferably disposed dowri-
stream of the pressure regulating means 720, and operatively
connected to the control means 710. Once the static pressure in
the valve has been sufficiently reduced, such as to open the
valve member 70, fluid will once again flow into the container
500, and the control means 710 continues to increase the deliv-
ery pressure Pl of the pressure regulating means 720, as herein
before described. Preferably, prior to filling a container 500,
the pressure release valve 740 releases pressure between the
pressure regulating means 720 and the chamber 50 of the valve

10.



i ndirect connection to a fluid source (700) and
wherein said outlet port (40) is adapted for direct

wW@eookidiosect connec- tion to said container (5BO0)/EPR03/006526

Clai

1.

cl osi ng nenber (60; 260; 36Q; 460); and at |east one

val ve nenber (70; 270; 370; 470) which in a first

position allows fluid conmuni cati on between said inlet

mfort (30) and said outlet port (40) and which, in .a

second position, prevents fluid comunication from

said inlet port (30) to said outlet port (40) ,
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Fdiap o spipsatashathet? @i filling condition is .
ful f4idd; Ve atsPr g tas®laim 2, wherein
§hf§‘%%?g%f§%ﬁgﬁatéﬁ§ means have égspring'(ZSO). 4. A
wald/ e tadeasti rge oraoines ofentbrer ol Ml n2 70 t 370 whédkiwhich in a
the ' val ve nenber, (370;_..470) has. an internal_.par N,
(331 PABOLEY Lo ot 10h SEVHEUHI ek Gl 27 ey peid ielet
%ﬂﬁ’tat(i?)\(ﬁ' SarfPHeGt eshic Mt bt epd®r nald paiic 80in a second
80'; 480") not conprised in said WO 2004/010046 |
ROWERZO03/00652E s 0 wid o) qadrias i igihgsaid inlet port

i ntai ning said-v (370; 470) into said
P@rd;t %r?o&ﬁgll%%?&&&xb\e/oaﬁgpﬁ)c’or ding to claim4,
whesneliim saiidl ivdlersahenpeet (1B8Q70 A8D7); had0Ra s ristought
magnet (381) or a magnetisable elenent (481 , o .
GO Ky we BRI g ST (FS T ROBIT IR n%f_‘l%ajr%l 3 static
weV£Mfﬁ§&cé7@P3)méb§@ééj Jéf@t‘vmtﬁ}&ﬁbé@emm 270;

370; 470) is below a pre-determinable first threshold.

A valve according to claim 1, whereih said valve‘member (70;
270; 370; 470) has force-generating means (80; 280; 38Q”,
80/; 48077, 80’) adapted for providing a balancing force
(Fx) to said valve member (70; 270; 370; 470) and for bring-
ing said valve member (70; 270; 370; 470) into said first

position when said filling condition is fulfilled.

A valve according to claim 2, wherein said force-generating

means have a spring (280).

A valve according to one of the claims 1 to 2, wherein the
valve member (370; 470) has an internal part (38077, 480'7")
comprised in said valve which can be operatively connected

with an external part (80; 380’; 480’) not comprised in said



said valve is brought into proximty with an externa

part (380'; 480') having a second magnet (382; 482).
W®20080v@lese according to one of the clains 1 tBCBEP2003/006526

wherein said closing nmenbegq(60; 260; 360; 460) is

formed as a check valve. 7. A valve according to

claim®6, wherein said check_ valve (260 and. sa

valve et RYINEHAT Gk G (P65 ye member

N yChamher ) Skihousi ng (20) between
sa|7§) [ %—ﬁl e{l ortsglgg flg{‘lsd§?al d:L outlet port (40). 8 A

val ve accordlng to one of the claims 6 or 7, wherein

f%'v%&vg%%k Vaéﬁaﬂ‘ (tagg%ﬁo"p” Sq’fé%lm r}sr%ctfo%fu_t tér?acf‘gadart

Sﬁ; g il etgpont ndB3Q) .£i%stA nefreer acIsardidyg 4 anhtetoisable
e clainms 7 to 8, wherein said housing has a chanber

ditemead | (#8410 arpstimsan QRGN ZpCandR tor bringing
do tream cha i 1 \C & i af: W
SRS AL (376) (IO £284 PR hoBfiion when

agapt ath1ori g entqigiaating asconindatitly saiekternal part
cI05|ng nenber (60) wherein said strea hanber
(@99 i Sefddptwr g & 5GP JlaHT \A{}aaa%'co dat i ng

said vaI ve nmenber (370) at |east between said first
and second position. WO 2004/ 010046 PCT/ EP2003/ 006526
40 vEQ.veA acaiorel are draione taf diee cﬁlﬁtih@S cl diorsb 5 wpriroin said

v\hJ]_er ei n salg do treiwdn ?@;be&é f?,jg%?ptgd f&'ieck

Gl}aflefgl on of rmgnetl c attrac- tion or repul sion
between an internal part (380"; 48011) and an
external part (380 480"). 11. A systemfor filling a

cont.ai.ner, d&TS t’Jb aclf%%d% exgldize S V&L ¥a FhRRYalve (260)

aut hori set ource conprising a pressure
raegijlsﬁmd}g\raﬂe\wsne(m (2170)I Wk chomed cart | rbddy 6 @) mov-
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& port (30) and said outlet port (40).

A valve according to one of the claims 6 or 7, wherein said
check valve (260) comprises a pin (290) attached to an end
of said check valve (260) directed towards said inlet port

(30) .

A valve according to one of the claims 7 to 8, wherein said
housing has a chamber divided in to an upstream chamber
(251) and a downstream chamber (352) in communication with
one another, wherein said upstream chamber (351) is adapted
for reciprocatingly accommodating said closing member (60)
wherein said downstream chamber (352) is adapted for recip-
rocatingly accommodating said valve member (370) at least

between said first and second position.



10.

11.

12.

13.

14.

clainms 2 to 12, wherein said pressure regul ati ng neans
(720) is designed to maintain the pressure of the

w0 baisii®wppl i ed to said container (500) bel oW@&I/EP2003/006526

pre-determ ned or pre- detergg nable first threshold
selected in such a way that said valve menber (70;

270; 370; 470) of said valvg é i rg % into _and a
Fhi R REFHEHY FPr e pfoti thoncladms A %@ efy wherein sal
zﬁéﬁﬂéﬂf@bﬁﬁ%ﬂ%ﬁ%@%1@35%ﬁei§'£ﬁ§§t§d55§feﬁlh? in |Mbgement of

w rate sensing neans (730) for measuring
ofadd qca]dve mexiser d (200t aimethg mecis:a@@ @?sm@@netlc attrac-

further si ng_control _nean r el .
cto]r%c?redref {:,%Jr%ln ?E‘%%%?ear?egu J% ggﬁs %%gO)yaﬁéo
s 4 g o rader sBHEOYf m&@n)s.(730). 13. A system
according to claim11l or 12, wherein said pressure

regul ating neans (720) is adapted for providing a

%gg%%$%¥ PLE ffiflﬂ& N ggﬁtgfﬁgﬁnkgg )n%fﬁﬂug1flu1d exclu-

e and I'n< creasl ng I very pressure
idﬁVh]@amh@ﬁmC@mta@&h@biee&lﬁlusélﬁounoerOVOﬁbansomprlslng a
(710). 14. A system according to pne cl ai ms

(R s ey Srn S G ger ATOh O £heid)SedminlBation o

f&l?&'mw therdd! L h9g) oind a&é’;?ﬁé‘dinﬁér(égﬂﬁeEEQBhaW:Lth a
flurd source (699) connected t hat WO 2004/ 010046

PCéIJl\E@ZOI}B)’ 0@@5%1d4<_1_oxsty@mm §20@) corcovfiingahg one of the

tJaII% gommnds %%%%S[ﬁe%f %e%%gn AL DERNS fQans (720)

1é Sde P pEed ef §1 Metnt H1estid dpﬂ@ia@@r@nﬂf thes £Ouid supplied
i ncrease the deliver gressure mai ntai ning the fluid
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eratlve connecti on th_an intern art 380r
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according to one of the clains 4 to 10.

A system according to claim 11, wherein said system has
fluid flow rate sensing means (730) for measuring the flow
of liquid into said container (500), said system further
comprising control means (710) operatively connected to said
pressure regulating means (720) and said fluid flow rate

sensor means (730).

A system according to claim 11 or 12, wherein said pressure
regulating means (720) is adapted for providing a delivery
pressure of a pre-determined minimum magnitude and for in-
creasing the delivery pressure in a manner controllable via

said control means (710).

A system according to one of the claims 11 to 13, wherein
during operation of the system relating to the £illing of a

container (500) from a fluid source (699) connected to that



15.

16.

17.

18.

19.

16. A system according to one of the clainms 11 to 15,
wherein the system conprises neans for wei ghing (770)

w@ aiod/oooms ai ner  (500) coupled to said contr ol PEEEPX03/006526

(710). 17. A container for gforing fluids, wherein

~—said container is provided with a val ve according to

one of the clains 1 to 10.  18. ont ai ner .ac ?{diQ%
eBSERRI nPaid GREEEPA WﬁénﬁaFVétlé ¥r SOREREAS ssure

Kgﬁg?%Egg tﬁegﬁlOES”bQ%VQBeSQ'@quﬂkﬁ E&VIng k ofl% magni-

lingTa contai ner (500 val ve
€16 metowdanditetopeedttemaivkd @hr@sh@lﬁovwlm and then to

fluid froma fluid source (600), conprising.the
é?CESﬁﬁécFPﬁgdﬁﬂéV$5VV@r€f§§rFo) gﬁ&%plﬁﬁgggog}céﬁﬁﬁﬁf:flow

QQQQ) w@ah@i‘ﬂnfaf ollei-pa thaideli varyenr essure (P1) of

said fluid an inlet port (30) of said valve (10)
such as to na|nta|n the static pressure difference

(c)P3) acrass valve b (70; 05143 70
alsgf \gfgfmv@cﬁéal TSWS pr eé°$er Pt %ﬂlr?ezqfqgﬁ%%ré etYngr r#ina)wgreln
thestykihees folrtheAWDC20Q4/ 626046 RETLER2003/0065Z80/42 4807 )

20. A nmethod according to claim wher ei n

S8 Pi SogoTeRe GG TSLaBY R WP S B SR 47 oP-
%Eggl‘?fed%lo'n QI 1RIE ST YHE a0 i n%RirGhalln |p%trtp0(r3t8 or30) xofor’) of a
sai d val ve that is less than a predeterm ned
femedgtenmsmung thewrinsg im pr oaldet @cwonsdngr to one of the
predetern1na & period of tinme b2) after step bl,
Cher8Ssitngsait del i very pressure con- tinuously or in

a plurality of steps. 21. A method according to one of

the clains 19 or 20, wherein step_b conprises the
aulsystteps a@fcdg@)lnmttq giney ofr GedicAG Il V& L 3t fgrein

geessur hrescl'ﬁﬁ%d:dl '% agl%tfo%'m%tldkﬁﬂ%isﬁ"{dl}?ﬁo@ld container

con nmeasuring t Tl ow
U@b@)ohdﬂpﬂdﬁfddnmaﬂﬁIddﬂlrol means (710).

A container for storing fluids, wherein said container is
provided with a valve according to one of the claims 1 to

10.

A container according to claim 17, wherein the valve is per-

manently connected to an opening of said container (500) .

A method for filling a container (500) having a valve (10)
according to one of the claims 1 to 10 with a fluid from a
fluid source (600), comprising the steps

a) connecting the valve (10) to said fluid source (600)

b) controlling the delivery pressure (P1l) of said fluid at
an inlet port (30) of said valve (10) such as to maintain
the static pressure difference (AP3) across a valve mem-
ber (70; 270; 370; 470) of sald valve below a predeter-

mined or predeterminable first threshold.



20.

21.

22.

said valve (10) b5) if said fluid flowrate is
decreasing, then increas- ing the nmagnitude of said

wa@ledouwenys st ati c pressure (P1l) in a predet er nPCIEHEPIN3/006526

pr edet er mi nabl e manner b6) ntinuing steps b4 and b5
until the measured fluid rate is zero. 22. A nethod
according to one of the clains 19 to 21, wherein step,

¢} ] Wmcgs%@@ﬁéllmrtt%e?l%m 53 ephereyy) shensht | agmprises
tg}ge st t_i§t@%§s§yre at said inlet port (30) b8) if

said static pressure in said step is wthin a pre-

det)er m nah 4 HaIdy threshibl b val ateatof o tdel hegny tpdesefire to

the pressure of_ the container en full, discontinu- |,
ing fil IS oj_fn]c%tntl%f?%rﬁ% d ‘?ﬁms_%%)réwe‘ﬁ}_r‘ﬁ% o vaiee is less
from saiid, £ W oG8 PN d sl STREd Sh P @SFYF EndNa pre-

step b7 is less than a pre-determned third threshold
val ue ofdethermiaged taderadetdaninasberreniod hef time

ont ai ner_when full, discon- tinuing filljng of
o nert el o SRR R\ g bt pressure con-
PCT/ EP2QO3{QA652F or3ir he yrlmg ipstseaaais he outl et

port (40), resumng filling of container and
continuing wwth steps b7) to b8). 23. A nethod

QLD S et VD U0 1025 0, e

afted e condai swes (IO0ub ssoapd isiious| y nmeasur ed.

b3) initially providing a delivery static pressure to
said inlet port which is less than a second threshold
value

b4) measuring the fluid flow rate of fluid flowing into
said valve (10)

b5) if said fluid flow rate is decreasing, then increas-
ing the magnitude of said delivery static pressure
(P1) in a predetermined or predeterminable manner

be) continuing steps b4 and b5 until the measured fluid

rate ig zero.

A method according to one of the claims 19 to 21, wherein

step b) comprises the further sub steps of |

b7) measuring the static pressure at said inlet port (30)

b8) if said static pressure in said step is within a pre-
determined third threshold value of the magnitude of
the pressure of the container when full, discontinu-
ing filling of container and disconnecting the valve
from said f£luid source

b9) if said static pressure in step b7 is less than a
pre-determined third threshold value of the magnitude
of the pressure of the container when full, discon-

tinuing filling of container, releasing pressure in
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the valve upstream of the outlet port (40), resuming
£illing of container and continuing with steps b7) to

b8).

23. A method according to one of the claims 19 to 22, wherein
before and/or during the filling procedure, the weight of

the container (500) is continuously measured.



