WO 03/ 064286 PCT/ AUO3/ 00092 - 1 PRESSURE REGULATI NG DEVI CE FOR A
PRESSURI SED DI SPENSI NG VESSEL | NTRODUCTI ON 5 The present invention
concerns wopB@eess e regul ating device for regulating a preIsaarog/omoehi n a
pressurised dispensing vessel, such asjan aerosol propellant or spray
can. 10 BACKGROUND OF THE | NVENTI ON Di spensing |iquid, and gas and powder
products froma vessel r ess ' reater force behind
15 the di spensed spray s Y §¢bi e BEY alternative spray
punp. A drawback w th presBRESSERISERDESPENSENE HNRESEHE hi gh spraying force
in the cans is a result of using highly conpressible hydrocarbons. It is
wel | established that hydrocarbons are deleterious to the 20 environnent
affecting tHETROBYETIONer and at nosphere in general. Furthernore,

hydr ocakbons are highly conbustible and therefore dangerous i f not used or
dISpOSES thoughtfully. 25 A further drawback w re erlsed cans and
ot her vesséT%e PEeEARAE %H§9E5h°?scﬁ?%§§ﬁ?|Eeﬁrﬁﬁﬁﬁreoﬁg?ug? t#*¥1ing, and
hence providgesitbergrenbgalatinpeaspngs puessuithivhea phessenhseéd full but
as the cont nts are reduced and £ h e t t he can
interior RSP Y BF T O ?uc%nggp ér%%yégggs%%gﬁggié gogfeﬁgggd t he
force behlndamhe spr ay streanlbecones weak. Difficulties are experienced
with expelling | ow anpunts of product remaining in the vessel. 35 Attenpts
have béen nmade to maintain the interior of the vessel in a state of
relatively E%%GEQWFQEQ’EHE INVENTIQN over a constant non-decreasing

pressure range, by WO 03/064286 PCT/ AU03/ 00092

Dispensing liquid, and gas and powder products from a

vessel under pressure provides a much greater force behind

15 the dispensed spray stream than that achieved with the
alternative spray pump. A drawback with pressurised
aerosols is that the high spraying force in the cans is a
result of using highly compressible hydrocarbons. It is
well established that hydrocarbons are deleterious to the

20 environment affecting the ozone layer and atmosphere in
general. Furthermore, hydrocarbons are highly combustible
and therefore dangerous if not used or disposed of
thoughtfully.

25 A further drawback with pressurised cans and other vessels
is that the can is pressurised once, only at £filling, and
hence provides the greatest dispensing pressure when the
can is full but as the contents are reduced, and the
pressure differential between the can interior and camn

30 exterior at atmospheric pressure is also reduced, the
force behind the spray stream becomes weak. Difficulties
are experienced with expelling low amounts of product

remaining in the vessel.

35 Attempts have been made to maintain the interior of the
vessel in a state of relatively constant pressure, that is

over a constant non-decreasing pressure range, by



2 providing a pressure regulating unit inside the vessel. The regulating
unit is generally pressurised wwth the sanme gas with which the vessel is
pressuri sw0.030628€ units are designed to rel ease stored auaantlosies?2 of
pressurised gas 5 into the can interiqr as the can contents are di spensed
fromthe can, thereby maintaining the pressure level inside the vessel for
much | onger. These known units are eneral ly.small .i.n Z2€_COo I Si ng
preci sely nﬁﬁﬂVééﬁHFe& PESﬁﬁHﬁEnF§gﬁgég§§ng¥% Fﬁfépgb% cdars gry. 10
Consequent | het begplasingeundguliat pegevnilily pressitdsedemtiltdr thepreper | y
constructed Laillng (LEGHCRELYyoBLoA' €5 L2:BKRONAE TRTRNUEAEEUGE AN
unable to cgnﬁere I'm " "price Wi th regular “aerosols or spray cans. 15 The
mai n sol uti dassgught ta releheepesornd Hﬁaﬁﬁﬂﬁéﬁsi§ft@re§ﬁG¥F§6dagﬁﬁes$ure
regul ating ﬁ!ﬁ\éb%h&hégnoaﬁ&a&%r gtf ek vahy coRceagy an@iBpesseae Wit hi n
a pressurised vessel but s also manufactured econon1calli Oﬁ pr oduci ng
a market cofBeR theecpPodlibereby BEARERINGRITHES RVERFIER ACYSrding to the

preslent i nvenkiae ther Qeisﬁgp.r gvirdfdch 1ghgé&ureT[h!é@ld Kiniowgh | dﬁ\;.'rt@:eafr@r

regul ati ng pressu in a_ .25 pressurised.di.spensi ng _vess vice
conprising:8§n8§F§ﬁVd§@aﬂ&r1§tEPFﬁgc8P3§§§FF§e8rFF%i ?Y a@“%&??ruﬁgg bei ng
seal ed by acompoasstsbhgcebkaarygtanietpaadibkbecurasdy .and a fl ow passage
for ¢ nj i e tei e nite L o%ten30 the
dispengggg 9§§§8ngékg 6s&%§nk%%§g§§%nEkﬁgﬁggpnggsgﬁblyato gpeﬁnénd cl ose
the flow passtherapapzareclvacrostrughed fadddngafremeatdyy P& 3&Cuate the

cl osure menpgp, MBehEHRe! 18 mABL¥abiLaReMBARS uORB1R &% icdmpREROAGZe tO
expansion of the 35 expandable chanber; and a one-way valve provided in

t he expandaBF&cecHikber eIHEToREEREP-Fal e SEEAEr 8T an aperture

15 The main solution sought with the present invention is to

' provide a pressure regulating device that operates
effectively in regulating pressure within a pressurised
vessel but is also manufactured economically for producing
a market competitive product.

20
SUMMARY OF THE INVENTION

According to the present invention there is provided a
pressure regulating device for regulating pressure in a
25 pressurised dispensing vessel, the device comprising:

a cartridge for storing pressurised fluid;

the cartridge being sealed by a cap assembly
having an expandable chamber and a flow passage for
communicating fluid from the cartridge to the interior of

30 the dispensing vessel;

a closure member in the cap assembly to open and
close the flow passage and an actuation means in the cap
assembly to actuate the closure member, wherein the
actuation means operates in response to expansion of the

35 expandable chamber; and
a one-way valve provided in the expandable

chamber, the one-way valve comprising an aperture



WO 03/ 064286 PCT/ AU03/ 00092 3 comruni cating the expandabl e chanber with
the interior of the dispensing vessel and a resilient chanber seal in the
expandablwoobhast2eés ext endi ng across the aperture and restPcaiA@domp2chanber
wall's so to allow fluid to enter 5 through the aperture and charge the
chanber to a predeterm ned pressure difference below the pressure in the

di spensi ng vessel , an I n_expansion of ch urs t he
pressure |ncPW@“BFQﬁEﬁ?Hn§L9e§§?F%%F§iFoﬁ§Fm%ﬁ§nw?ﬁ§vg$§§5@?grﬁow?ﬁg
chanber. 10tﬁbed¢bp§heinge&bs@élthadoaeraayluahteChsmbe@f@eaﬂlyn &haul ar

haped w th t h I
orctor ably SRPEHASLE, orakBed' LxblaifeE8pBer thie LEkE e Rear s

agai nst therEStwahhsdobYthbamh&mb@ﬁléﬁds9eapsaﬂﬂéwaﬁépﬂér§°fﬁéﬁﬁFhe

chanber . ﬁ?oa?ﬁupﬂet e elithr@f ahlde chaabeeRBMr eﬁag%& tgeal ing. It is
preferab e t redeterm ned pressure differen I S dependent on the

resilient s@ﬁ?dﬂﬁp€ﬂlP§d pressy enddE tegeres belyy F BrESG T &ppPoxi mat el y
1 to 10 20 pge andpbuphicg I\r)és%etLQ an@sivhegedh 'elsr@hnfslienseﬁl thiel | deform
and aIIOM/fIg%%bto ent er th%ﬁ t he ap erture an e eﬁh ggg gLwhen

t he pressur E°PPPHe CGFYHENY] t@@éggf PEEGr &5t &t &F pressure
by an anmbuntis &quelk thanrt@eeate&smhanlnhehprGbsuﬁ@rne3|stance of the 25
chanber., seal, and nanmely the predeterm ned pressure difference. The
pressurised f|UId stored in the cartridge is preferably gas, and nore

speci fi cal | Fhei chagbaroseadr 9én the cgeo¥RYe Vatye éﬁbFﬁ§§€ﬁﬁP9Ybreferably

incl udes a Qﬂﬁu@g¥eéhgﬁe@nw1kﬁﬁbﬁeu@&@rﬁ%dwﬂhﬁhgﬁﬁﬂhd(ﬂﬁﬂlgaalkﬁObubO
| ocate the _chanber seal. The gggﬁ ver fer a& atta ed to a 35 neck
plug to whi dAkEhEOTR-{ r TlGe S 5 §6a |ﬁ%| Fes a neck

passage to akpawdabaseschiamber lsuicth ithat the 11p bears against the
15 walls of the chamber and seals the aperture from the

chamber. A rib around the lip of the seal ensures good
sealing. It is preferable that the predetermined pressure
difference is dependent on the resilient seal which is
ideally made to resist a pressure of approximately 1 to 10

20 psi and typically 2 to 5 psi, such that the seal will
deform and allow fluid to enter through the aperture and
into the chamber when the pressure in the dispensing
vessel is greater than the chamber pressure by an amount
equal to or greater than the pressure resistance of the

25 chamber seal, and namely the predetermined pressure

difference.

The pressurised fluid stored in the cartridge is
preferably gas, and more specifically nitrogen or carbon

30 dioxide.

The cap assembly preferably includes a cap cover on an
inside end of which is a locating knob to locate the
chamber seal. The cap cover is preferably attached to a
35 neck plug to which the cartridge is crimped. The neck
plug includes a neck passage to allow pressurised fluid in

the cartridge to flow into the cap cover and out to the



the cartridge to flowinto the cap cover and out to the WO 03/ 064286

PCT/ AU03/ 00092 4 interior of the vessel through holes in the cover. The

cl osur e nwolwaied286 preferably a ball and stemcartridge vacraubioel2sits in
t he neck passage and is |ongitudinally. groveable therein to open and cl ose
t he passage. The actuation neans is preferably attached to the cartri dge

Lo o SURIARE B WL \AL IS el Bilan HIARY A0 bl 2qies the

cap cover seal’l cont e cover wal dphragmform;
the 10 expa@d@lﬁuefa/\memb@ﬂf titve poefareddive actb@ﬁﬁeranéncft@\/éférttﬁé SCartri dge

valve into aRI10RERHARH QR iR HERPHA T A gL ddN IO N Rigiltthrliediandabl e
chanmber. A bi asi nha_ nmeans on the actuation neans nornal | bi ases t he

cartridge vEoreahte fhersddy too et Andrifd asea sy PRsS7¥Smy be a return 15

spring amnd speC|f|caI ly a coil spring. Accor di ng to the present invention

there is fur rovi ded a net.hod of_ as Ssyhg regul ating

device for i elatcitp 9P T8 385 g B5TF S }g‘é’ tr%%c%ﬁ%;z:gul |ng pressure in

the di spensiceg trdsigel valloe apdessupisiarns tare aassdsy yesidligaitng t he steps

of . asse”bldlg%h%a@%{ %J)Mgt R &oikaldg crégba%%vte(} SRl :er%e%ﬁ. gdge
e sea

I nterior I'ng means contains a closure nmenb with the
cl osure nenmnﬁ&?taw%ﬁhﬁoﬁot‘ﬂ%?nWalﬁ-ﬁess@rliesﬁ?r@ﬂh@gﬁ‘hrfﬂ%é th a

fluid apg cleee?amatbhe Wal10S e RSl anda137) dHientedl andigRvidd atieoor when
pressurised; [ocatjng a reS|I|ent chanber seal, inside a ca 30 assenbling

an act uat i off AREEISII5e RIYE CEP SRR BPF AT FARFFE ThE et uati on
neans act uatexpansdion @Ifo&tlnree els@rmablmahl-m:ﬂo@(ﬁu n@ thestiay trean® geal ed

cart i dge WhSLCLD. AN SURARAAN. NAINGL b3 ARG PUNAN odd Gl sea

and the act Jati &1 mea ere n fber seal I's restraine
chamber malasqiq$q&@gw¢§1on. The biasing means may be a return

15 spring and specifically a coil spring.

According to the present invention there is further
provided a method of assembling a pressure regulating
device for insertion into a dispensing vessel for

20 regulating pressure in the dispensing vessel when
pressurised, the assembly including the steps of:

assembling a cartridge with a sealing means to
seal the cartridge interior, wherein the sealing means
contains a closure member;

25 with the closure member in an open position,
pressurising the cartridge with a fluid and closing the
closure member to seal the cartridge interior when
pressurised;

locating a resilient chamber seal inside a cap;

30 assembling an actuation means between the cap and
the sealed cartridge, the actuation means actuating the
closure member, and attaching the cap to the sealed
cartridge wherein an expandable chamber is formed between
the chamber seal and the actuation means, wherein the

35 chamber seal is restrained by chamber walls and extends
across an aperture in the cap to form a one-way valve into

the expandable chamber, the actuation means being actuated



across an aperture in the cap to forma one-way valve into the expandable
chanber, the actuation neans bei ng actuated WO 03/064286 PCT/ AU0O3/ 00092 5
by expanswon3woé428hie expandabl e chanber; and whil e assenbl ipag/Athe/oamp and
actuation neans, bleeding fluid fromihge expandable chanber to a pressure
bel ow that at which the dispensing vessel is to be 5 pressurised. The
cartridge i referahly c ed onto .t Cl??ﬁﬁ I whi | st the seal ed
cartridge |§Ypﬁ AR5EREd 5%5% épbgﬁa he u%ﬁqF%E?%e expandabl e chanber
is preferably bled towh@latassphbiungpthssgap bdi pckuaitAgnameaBe-in t he
cap. aper t Ugg doun PRl e 380l ApaeEKILe AXARILANLE o GRABRRESINI | St

the actuation_nmeanS conpresses t during assenbly 15 The

i nvention fbﬁﬂﬁ@rtbﬁ@vﬁ@eyhécﬁeﬁﬁ@ddéFPPH§P§EIWﬁ@sﬁﬂelspFQSQGre regul ating
devi ce descpiReduahawq.into a vessel to be pressurised wher eby: the device
Is inserted_into an yn- ressurl essel, co ta| product to_be

di spensed; 38es&aFtRG ﬁb’@b§§@leﬁﬁb¥ViFFﬁﬁ@ h@ 55 Mv&Fessel ;
pressuri si nghtiletvehselsaailidd @ag&xlﬂber&hysnapﬁﬂbkamdbmﬂtp phes s@api.si ng t he
expandabl e chanber to a predeterm ned pressure bel ow the vessel pressure,
the 25 pressure difference dependent on the pressure resistance of the
resilient s@hle fBRLEFiDESOR REpPENdeblEHERhBRRAINGS Porefiexraplasbided feent i on

| s desc{ bed it %&1QY§@@E§%&e %§an§%f@ﬂh@ %e&&&ﬁnqg_&gethgpacconpanylng
drawi ngs by whicC igure | 1s part sectional view of a pressure

regul ating a@@FtEEea@@UPdPﬁﬁttGhﬁhéeﬁﬂe§€hP°FﬁF§hﬁﬁﬁheF@@QF@& 35 within a

pressuri sed chiafmpRRsS whi 14@S $tle akit@iatton i ahsSicdinpieciseenahev ichamblera
preferred

during assembly.

15 The invention further provides a method of installing the
pressure regulating device described above into a vessel
to be pressurised whereby:

the device is inserted into an un-pressurised
vessel containing product to be dispensed;

20 sealing the vessel by fitting an outlet valve on
the vessel;

pressurising the vessel with a gas thereby
simultaneously pressurising the expandable chamber to a
predetermined pressure below the vessel pressure, the

25 pressure difference dependent on the pressure resistance

of the resilient seal.

BRIEF DESCRIPTION OF THE DRAWINGS

30 The present invention is described further by way of
example with reference to the accompanying drawings by
which:

Figure 1 is a part sectional view of a pressure regulating
device according to the present invention located

35 within a pressurised dispensing vessel;

Figure 2 is a side sectional view of a preferred



WO 03/ 064286 PCT/ AU03/ 00092 enbodi nent of the pressure regul ating device;

Figure 3 is an enlarged view of Section A identified

in figure

2; Figure 4

i s- an erwarogeet286 ew of Section B identified in 5 figureP2I/Aiognem25 is an
enl arged view of Section Cidentified.r figure 2; Figure 6 is an enlarged
view of Section Didentified in figure 2; 10 Figure 7 is an enlarged view

of .Section E identified in fjgure 2; Figure | ) '
the assenbly of the e@#%é§ﬂ?%£r%guF§?i%ﬁ %%%?%e#géﬁg%%gﬁg f?Y%E%_
second st epFigutée3 atseabl gndarghd viswpoés8ectirngdl adengidaefcdn Figure

10 illustrates a thifg §£gpzin the assenbly of the
device; Figure 11 iI_Jg rateS the pressure regul atin
Figure 12 iEigupart ssdenseplpsgaf view of 8epFasBuP

pressure reg
device in

g, e,
eidepgafiern

st step in
fates a

ul ating
.use; 20
g™devi ce

according to a secongi%@g@oggnent; Figure 13 is a side sectional view of a
e p

third enbodi nent of  t ressure regul atin dgviceé
i || ustrat esFagBERe? 4Ee2Bf ePhBTPRESYLFE °FegﬁF t-Phg

d5395%?¥%%81

4
#Pgure 15

is a part side sectipihghryi 2y of a pressure regulating device according to

third enbodi t .30 _DETAL LED SCRI PT . PRE
gRESEkT ?NVE&#EE% ?h%sa?Pagﬁgarﬂ?gﬁyﬁSg ?FF%% régg §

CRREREVRCH

ever al

QENT OF
Inents of a

pressure regul ati ng flegure adapted to be sit in a 35 pressurised di spensing

vessel g r%@ﬁ%@&e7VE§S§£ gﬁia§g@a vieti B dbepeBaaki enenkikthaqvense

content's and
The figure 2;

I ntai ni ng e pressure at a substantially constant range.

Figure 8 illustrates a first step in the assembly of the

pressure regulating device;

Figure 9 illustrates a second step in the assembly of the

15 pressure regulating device;

Figure 10 illustrates a third step in the assembly of the

pressure regulating device;

Figure 11 illustrates the pressure regulating device in

use;

20 Figure 12 is a part side sectional view of a pressure

regulating device according to a

embodiment;

second

Figure 13 is a side sectional view of a third embodiment

of the pressure regulating devic
25 Figure 14 illustrates another use of the

regulating device, and

e;

pressure

Figure 15 is a part side sectional view of a pressure

regulating device according to a third embodiment.

30 DETAILED DESCRIPTION OF PREFERRED EMBODIMENT

OF PRESENT INVENTION

The attached drawings illustrate several embodiments of a

pressure regulating device adapted to be

sit in a

35 pressurised dispensing vessel to regulate vessel pressure

during dispensation of the vessel contents and maintaining

the pressure at a substantially constant

range. The



WO 03/ 064286 PCT/ AUO3/ 00092 7 dispensing vessel may be in any formor size
of pressurised vessel including aerosol cans, fire extinguishers and

i nhal er s.wbro3pea286 cul ar figure I illustrates the regul atipag/ad®sioem210
restrained by ribs 11 5 inside a pressuri sed vessel 12, nanmely an aerosol
can. The device Is inserted in the vessel prior to pressurising and after

liquid or | id product has. been dded The bs. k t devi ce above the
product | ev +SP%£?éP9 YREEPE BAY ﬁ e Ve f?%hséglggggyggitting at the top
of 10 the vepsssbtutsed wessel vabhediﬁgcaerysqé ganpy afinézzle 14. The

vessel 1 s ' BeDiRLEBSHLLS Ol Lhing1 Lyl O, TANdar bYBleak! ¥igll wl L1 ogen or

carbon di oxli e regul ating deV|ce operates to release fluid, nanely
15 gas, sto%é@uahﬁéteﬁrbb%ureg“ﬁéhlﬂﬁedﬁVé§§uF8 restreingfsh¥nsihs véssel

drops tg Creaéfda Qreﬁéyéerﬂeéaeeeeééal1zwnhamém9 dﬁvaaeosemscahored in the
device is stored under, a, greater resgure t ha %aga n_the dlsgen5|ng
e

vessel . RefB@sge¥icentsglesertefelPr EBEUVESPE uPﬁf? Preg=20*FalSes the
pressure InahheaEEéﬁellhaﬂh op boladdpsodedt habubeaheaddeﬂ calfhdi spense

its contents mntg%ggf n%icéor VeTgﬁer ?ghgahn%ggmﬁlceAfEEkustrated in
|

more det ai | T1R° VAFRCPUEES & Ca i ch stores under
pressure thénsenmbigas tbﬂtueﬁedllNStheabﬁésburﬁeéﬁlvgséélth? tPReOfr essur e

of the:RP”D£§é56ngé§ i AHGOEEiEE'OgﬁveIisdeEEEyhﬂedabg yaylﬁeezuectors
i ncl udi ng industr standards, the anmount of prod uct t%& dlsgansed and

the 30 presifire R Eeggﬁﬁ?ltbSngﬁﬁngeeFﬁEerSGuEPt Bf ®&¥18r 28Lanple, the
gas stored bypibeitarwitHoRieabgbs skoeadbah dierillemgasthe pressure of the
gas stored in the dispensing vessel. 35 The cartridge is crinped onto and
seal ed by a cap assenbly 20, specifically conprising a neck plug 16, and a
cap cover ThHe Fhgutatingddevibei speratpedtonreleheenddiigl ugamely

15 gas, stored under pressure when the pressure in the
dispensing vessel drops to create a pressure differential
with the device. Gas stored in the device is stored under
a greater pressure than the gas in the dispensing vessel.
Release of the gas in the pressure regulating device

20 raises the pressure in the vessel back up to a desired
value where it can dispense its contents with sufficient

force.

The regulating device, illustrated in more detail in

25 figure 2, includes a cartridge 15 which stores under
pressure the same gas contained in the pressurised vessel
12. The pressure of the compressed gas in the cartridge
is determined by various factors including industry
standards, the amount of product to be dispensed and the

30 pressure necessary to dispense the product. By way of
example, the gas stored by the cartridge can be stored at
ten times the pressure of the gas stored in the dispensing

vessel.

35 The cartridge is crimped onto and sealed by a cap assembly
20, specifically comprising a neck plug 16, and a cap
cover 17. The cartridge 15 is crimped onto the neck plug



WO 03/ 064286 PCT/ AUD3/ 00092 8 16 which has annul ar groove provisions 28
into which the crinped section of the cartridge is crinped. This is best
i1l ustratwo o3ne42B€ enl arged view of figure 3. A neck paseagaidl/oedeeough
neck plug 16 provides access for 5 pr§s§ugised gas in the cartridge 15 to
flowinto the cap assenbly 20 and to the exterior 22 of the regulating

device, and hence interior of pressurised vessel 1%8 The dgﬁs gx{ﬁg the cap
assenbl y t Hrough ah had eAnBat 26t IFRIER PHAVHFLPRE eti® atBtAd" thE  cap- cover

17. Longi t s fiahdd Jb-FDyRbbE ¥hé hidrthbdgecks pastmped 21 Thiz tarbestge
valve 24 of_ the ball_and stemtype. The.stenm25.Qf the valv ext ends
t hrough t hetpHisteted i Fie ??%g%%ﬁ%-ﬁ%é%f hglgggévg'ab%tgééﬁvalve seat
27 diver gi ngadgage t2e tecdughssege Pluant6 | previdgs upesess nf®®ment of the
cartridge 15 valye whepn_yi Ln,f] . 1AnpY! ai ok | 8960 vneNchpl | 26
inproveg S 61?%é?%%%%%cga%fE%ﬁgh%af%fggg§%§t t he valge se%t_Z?.ciggure 7
best ill ustasg@sblni20 #ndetorbhepexbericoy $Psefi BRedregRIating 25 and

capt ur ed be%&&gaeﬁegédphgﬂcelﬁn@aﬂi@rs&gppégsaarigedeass@élsienwzgheiases
the valve 24 20 in a closed positioned that with th

I | S e EgIL 25, bgaring

agai nst t hegaml e%iteathe7cannassgRei ¥ EREQUER #HBUMBPEsQRFEST WP hE

di spensi ng yesgépbSe@oaib@hlicthdycapecopersstc e Lahghgudimahbyspri ng.
Specifically, the clopsin Qrce gexer Yot he_spri Lbpated to
al | ow t'Re 2%’%%Pf%iﬁb§£§glE%et%e%eg?%;%%%?néia?sagdgggFgga%ggggg?g 24

di f f er ent i abf behaeleall hendi spemstypevesEbe ahemr 8uPht thg Vatvecé? The stem
end of the carlhhgoen¥ghyf Lieabhachsd 50 aH113¢ eabushionzeeansth

resili

conprising an annul ar ent™ diaphragm 31, The dia Hra n1%1 ext ends
across t he Yakveeabutst fevedpecsdsdk 47 gﬁﬁe§€éF9ngF9mcg ?ag?g the wal |'s of
the cover, giyigb802itahat 0ikhiRisGaabRAsd hboemehanber th8 cantridgendabl e
e o oA ve ayheh BLFred ih°ERGREL"S. SOaRuThdCH14pE 5T oA Badh AP AGT
26 improves sealing contact of the ball against the valve
seat 27. Figure 7 best illustrates this. A return spring
32 positioned over stem 25 and captured between neck plug
16 and a stop 38 at the end of stem 25 biases the valve 24
20 in a closed positioned that is, with the ball 26 bearing
against the valve seat 27. The consistency of the
pressure in the dispensing vessel is controlled by the
pressure rating on the spring. Specifically, the closing
force exerted by the spring can be calibrated to allow the
25 cartridge valve to begin moving at a desired pressure
differential between the dispensing vessel and regulating

device.

The stem end of the cartridge valve is attached to an

30 actuation means 30 comprising an annular resilient
diaphragm 31. The diaphragm 31 extends across the ingide
of the cap cover 17 and sealingly contacts the walls of
the cover, dividing it into two chambers: flow chamber 29
and expandable chamber 35. As seen in the corresponding

35 enlarged view of the diaphragm edge, figure 4, an in-built
annular rib 36 extending around the edge of the diaphragm

ensures a sealing contact with the inside wall of cover



annular rib 36 extending around the edge of the diaphragm ensures a
sealing contact wwth the inside wall of cover WD 03/064286 PCT/ AU03/ 00092

9 17. LocwDad/iooenss he cartridge val ve side of the di aphragmcT®uossowwbe fl ow
chanber 29 through which the conpressedggas in the cartridge flows on its
way to the exterior of the device. On account of the open outlet holes 23
the 5 pressure in the flow chanber 29 is th eforg ftEﬁ s& fressure as
the exteriot? of kPRakRY| R, thaafartridge 3 1 hd 8r fHPPRTe

pressuri sed31/e;§§e¢heT£l:eoereé!d&:ﬂbeﬁp29 nghBRugls d:btahe’dhencbinpmesﬂadrb@aSZQ and
normal ly bjases the cartridge valve | osed S h pring 32
featured i n"‘h@iﬁ?e‘é BELHES ?go—'ﬁsc%]lillgs Py Oe8 t?g é};{;&@io}- ?f l{l')%él ng °
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also envisaged to be equally suitable, provided they

function to bias the valve in a closed position.

On the other side of the diaphragm 31 to the flow chamber
20 29 is the expandable chamber 35 bound by the sealing
diaphragm and the side and end walls of the cap cover 17.
An aperture 40 in the end wall allows for communication
between the chamber 35 and exterior of the device 22. 2
chamber seal 41 extending across the chamber and
25 restrained by the chamber walls together with the aperture
40 forms a one-way valve into the chamber. Chamber seal
41 is annular in shape with an upturned lip 42 giving the
seal a cup-like form. In the first embodiment the seal
extends across the entire expandable chamber with the 1lip
30 bearing against the walls of the chamber and sealing the
aperture from the chamber. The chamber seal is positioned
on a locating knob 44 as illustrated in figure 6. A rib
43 around the lip 42 of the seal provides an O-ring type
wall contact and ensures good sealing. The seal is made
35 of a resilient material that provides the seal with a
pressure resistance. Specifically, the seal will only

deform to allow fluid through the aperture 40 into chamber



wal | contact and ensures good sealing. The seal is made 35 of a resilient
material that provides the seal wwth a pressure resistance. Specifically,
t he seal wDloB/oenBy deformto allow fluid through the apercaraodooiont o
chamber WD 03/ 064286 PCT/ AU03/00092 - 1§ - 35 when the difference in fluid
pressure between the exterior of the device and the expandabl e chanber
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charged the pressure i e expandable 10 chanber 35 will be |ess than that
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returns eve cause t |ap ragm
dlspensed through the spray nozzle, the pressure in the

flow chamber 29 will also drop and come closer to the
pressure of the expandable chamber 35. As the pressure in
the flow chamber 29 drops below that in the expandable

20 chamber, the pressure difference will cause the expandable
chamber to expand urging the diaphragm 31 to moﬁe against
the return spring to open the cartridge valve. The
cartridge valve is moved against the resistance of the
return spring to open the neck passage 21 and allow

25 compressed gas stored in the cartridge 15 to immediately
flow through the flow chamber 29 and outlet holes 23 and
into the pressurised vessel 12. Figure 11 illustrates the
device operating to dispense gas in the direction of the
arrows. As the vessel pressure increases as a result of

30 the extra gas dispensed by the regulating device, the
pressure returns to a level that will cause the diaphragm
to move back towards the expandable chamber thereby moving
the cartridge valve back into a closed position and
closing the gas flow path. The regulating device operates

35 in this manner until the product in the pressurised vessel
is dispensed. The gas stored in regulating device is

calculated to run out after the vessel’s product.is



to nmove back towards the expandabl e chanber thereby noving the cartridge
val ve back into a closed position and closing the gas flow path. The
regul at i ryodaws4286 operates 35 in this manner until the pradwdatosiommoehe
pressurised vessel is dispensed. The_g@§ stored in regulating device is
calculated to run out after the vessel's product is W 03/064286
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valve 24 being inserted through neck passage 21 in neck plug 16. This
forms a cartridge sealing neans for the cartridge 15. The return spring is
posi ti oned E@gureae8v§pvgos%éhuasrate FﬁWstQ?aﬁégPéaEFHQ fRBLESr LPi dfe

valve iy a gbosmdidd. pom&&.em Tb@gh@é’eB BabirsOknki gurerifgkl kuivearas the
cartridge bel ng assenbl ed mnt% the cartridge his stage

se
the cartri dgeibd espEtegehByoudh nef 3?%?9 2E|§gpP8§guPF§gd 'th the
gas to a highispEesfsr &. céﬁtﬁﬁdgeoaedlahgvmeahbefgastheesaut51dge155
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I's then ass e cap cover w.th ﬁrFEé gn131 nount ed
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cap cover theaflsaphra@mehssf sesgemenat edrelih.tibe ealvef i35opkasd2andf val ve

24. The seal d cartrlg e with dia hnaggl th en brgught t Shher with cap
cover 17 wi F etﬁértﬁF gﬁréﬁnPBEFﬁ T4g Wé ushga i TC0%t e Cap cover, its
edges i n sepkesgueent adb ménhibhedcabeve,H@hevgas puesgureoishe aperture 40

and Ch%ﬁperdégghgéétfBﬁnkggegagn9a¥@¥ﬁ§gsvﬂh%e L EhﬁaﬁﬁpFQQKer the
di aphr agm can-no Inserte e cap cover unless the one-way val ve
i s opened. estimate, may be about ten times the pressure of the

pressurised vessel. The valve 24 is then allowed to
close. Meanwhile, the chamber seal 35 is located on
locating knob 44 in the end of cap cover 17. The

20 pressurised and sealed cartridge is then assembled with

the cap cover with the diaphragm 31 mounted therebetween.

To assemble the diaphragm between the sealed cartridge and
cap cover the diaphragm is first mounted on thé end of

25 stem 25 of valve 24. The sealed cartridge with diaphragm
is then brought together with cap cover 17 with the
diaphragm being sealingly pushed into the cap cover, its
edges in sealing contact with the cover. However, owing
to the aperture 40 and chamber seal 41 forming a one-way

30 wvalve in the cap cover, the diaphragm can not be inserted
into the cap cover unless the one-way valve is opened.
Accordingly, a tube is inserted through the aperture 40
and pushed past chamber seal 41 to access the expandable
chamber 35 thereby bleeding the chamber of air as the

35 diaphragm 31 is pushed into position. In order for a
pressure differential to be created between the chamber 35

and the dispensing vessel interior 22, it is important



Accordingly, a tube is inserted through the aperture 40 and pushed past
chanber seal 41 to access the expandable chanber 35 thereby bl eeding the
chanber oWoaBneéasst he 35 di aphragm 31 i s pushed i nto posi Pcamuosmomeder for
a pressure differenti al to be created pgtween the chanber 35 and the

di spensi ng vessel interior it is inportant WD 03/064286 PCT/ AU03/ 00092
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the one-valve that is chamber seal 41 and aperture 40 cuts

off to prevent fluid flowing into the expandable chamber

when the pressure differential over the chamber seal

reaches the predetermined pressure difference, the

20 difference being dictated by the pressure resistance of
the chamber seal 41.

Using the previous example, if a regulating device is used
with a chamber seal 41 having a pressure resistance of 2
25 psi and the vessel is pressurised to 60 psi, the flow into
chamber 35 will stop when the chamber reaches a pressure
~of 58 psi. The 2 psi difference is accounted for by the
one-way valve and specifically the pressure resistance of
" gseal 41. The seal may be made of any suitably resilient
30 material such as rubber, neoprene or other elastomers.
During operation of the device, the gas in the chamber
remains trapped and the pressure remains constant. In
this manner the chamber acts as a memory chamber or a
benchmark chamber against which a pressure differential is

35 created with the pressurised vessel.

Continuing with the above example, in use when the spray



30 material such as rubber, neoprene or other elastoners. During operation
of the device, the gas in the chanber remins trapped and the pressure
remai ns cwpIBan286 In this manner the chanber acts as a necoravochenyber or a
benchmar k chanber agai nst which a pressure differential is 35 created with
the pressurised vessel. Continuing with the above exanple, in use when the
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15 cartridge valve 24.

Figures 1 to 1l illustrate the expandable chamber 35
having a width comparable to the width of the diaphragm.
However, the chamber 35 may be smaller and only extend

20 part way across the diaphragm as illustrated in figure 12.
Other variations on chamber shapes and sizes are
foreseeable provided the diaphragm is still capable of
responding to a pressure difference on account of the
pressurised chamber.

25
In the embodiment shown in Figure 15 the gas cartridge
assembly is similar to the assemblies illustrated in
Figures 1 to 12 except that the‘neck plug 16 is molded in
a more streamlined configuration to include annular

30 1indentations 61, 62 on the top and bottom surfaces. The
cap assembly 20 clips on to the plug 16 in the same manner
as Figures 1 to 12 but the outlet holes 23 are replaced by
larger cutouts 64, 65 in the wall of the cap assembly 20.
The diaphragm 31 has a pair of small central recesses 66,

35 67 in the top and bottom surface and the top periphery of
the diaphragm 31 is arranged to press against the

underside annular surface of a shoulder 70 on the inside



a nore streanlined configuration to include annular 30 indentations 61, 62
on the top and bottom surfaces. The cap assenbly 20 clips on to the plug
16 in thewagwesrediner as Figures | to 12 but the outl et Rroreg0280@ee
replaced by |larger cutouts 64, 65 in_ty)g wall of the cap assenbly 20. The
di aphragm 31 has a pair of small central recesses 66, 35 67 in the top and

bottom surface and the_top hery t he |aph a 1. i rranged to
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cover 17 and, chanber sea

enmbodi pent _th f e cover
has four eqBBfly2 ¥6a58dar8i8§§§ds?ﬁgﬁa BREFYRG1 & t@OER% gg%%?afgggg 82 15
ext ends dowewatidl yher basthefcapecpleg l¥.and this is adapted to sit within
a hoII ﬁgcylindrical spigot 83 that fornms part of the seal 41 which is in
the formof a cup seal 41. The hol | ow spigot 83 joins a downwardly
ext endi ng pBhiphembpdimsntarlsri ircdudart B shapafuisr theagorgtayctign

provi des an,HpRRE ésslb89e§u&haaﬁdaaﬂaﬁbéewgaaudun t apethig | ip 86 that
provi des a second | ower _seal |ngg itﬁrface in the earlier i odlnents
f

t he expandasmeoddpgpiethgs trp §d°88tﬁ8¥ﬁrtH@Sc58u§e§ﬁu3 &nd the top
of the di apBpagay3tecdssed fluid entry holes 80. A central lug 82

15 extends downwardly from the cap cover 17 and this is
adapted to sit within a hollow cylindrical spigot 83 that
forms part of the seal 41 which is in the form of a cup
seal 41. The hollow spigot 83 joins a downwardly
extending peripheral annular skirt 84 with an annular bead

20 85 that provides an upper sealing surface and a downwardly
tapering lip 86 that provides a second lower sealing
surface. As in the earlier embodiments, the expandable
chamber 35 is defined between the cup seal 41 and the top
of the diaphragm 31.

25
As in the other embodiments, the cup seal 41 acts as a one
way valve allowing fluid into chamber 35 via the holes 80
and seals 84 and 85. Again, the seal 41 is designed to
introduce a seal resistance of between 2 and 5 psi. Thus,

30 when the vessel is fully charged the pressure in the
expandable chamber 35 will be less than that in the

vessel.

The principles used in the present pressure regulating
35 device can be used to regulate pressures in vessels of
varying sizes for a wide range of uses. For example, a

larger version of the device could be used in regulating



As in the other enbodinents, the cup seal 41 acts as a one way valve
allowing fluid into chanber 35 via the holes 80 and seals 84 and 85.

Agai n, thwovsmbs2dd i s designed to introduce a seal resistamcdaioshodet ween 2
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1nsta11ed in an extinguisher, product can be dispensed

from the fire extinguisher at desired intervals and
stopping and starting as many times as desired until the
product runs out. Furthermore, since powder product used

20 in fire extinguishers tends to collect at the bottom of an
extinguishing vessel, the outflow from the present
regulating device can be concentrated and directed by an
outlet tube to expel gas at the bottom of a vessel and mix
the powder content throughout the vessel.

25
As illustrated in figure 13, the device can also be used
in medical devices such as the Ventalin™ inhaler 50 pump
for asthma sufferers illustrated. However, unlike the
previous vessels described, the inhaler does not wholly

30 contain the pressure regulating device. Rather, the
device is attached to the inhaler body. Specifically, the
pressurised section 51 of the inhaler 50 receives the cap
assembly 20 of the regulating device and crimped onto the
groove provisions 28 of the neck plugs 16 to form a sealed

35 interior when the inhaler valve 52 is sealingly fitted to
the top of the pressurised section 51. In this way,

aperture 40 and outlet holes 23 all communicate with the
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of nedi canemtserndi et iavayse whethepy tthen desade nf arediGamanjudhay

users are nob AVAI& WAGIS!s e dR3IA Ofanmcament they are receiving is

the correct amount. 10 Aside frominhalers, the pressure regul ating device
of the present invention can also be used with other nedical devices such

as tran@dermm]idmcﬁx%gl idﬂsa'msSO ,ortmerpre@b ﬁlrhe Aﬁegiﬂsazf” jiztgedies\hméad,oﬂ hﬁie
pressure regul ati device 10 can 15 ei t he contained within a
pressurised%’f???é’lng&nveﬁ%"ﬁ%/ 1 a?éﬁé’d%teo%eﬁié?s i%/té'tﬁ’@é%es calry take
this step Gentilers stivh reegllmnsdpmieli aediodld deevieras raat persegarsat ed from

the pressurised vessel connected only by neans of a tube and a coll ector
cup that sealingly 20 arranges over the cap assenbly and specifically to

capture thésagesanibeash@kane etthoRressure megwhatdigeRaitiasme 0 massent
device £&an bR WSehdrO WwRAULAIDNYATHY Grilthite S Yrfessurised vessel or

partly attached to a pressurised vessel. To take this
step further, the regulating device could be entirely
separated from the pressurised vessel connected only by
means of a tube and a collector cup that sealingly

20 arranges over the cap assembly and specifically to capture
the aperture and outlet holes. In this arrangement the
present device can be used to regulate pressure in vessels.
pressurised at low pressures. For example, wine casks and
beer kegs lose dispensing pressure as the contents of the

25 cask or keg is dispensed. Connecting the present device
to the cask or keg will maintain a relatively constant
dispensing pressure. Similarly, the principle may be used
to prevent aerated drinks, such as soft drinks, from going
flat. ,

30
The construction of the present regulating device is
suitable for manufacturing in large quantities at a cost
effective rate. In combining inexpensive and reliable
coﬁponents such as effective interlocking casings and

35 simple seals, the probability of failure is greatly
reduced and the advantage of a cost competitive product is

realised. The cost of the parts are themselves relatively



pressurised at | ow pressures. For exanple, w ne casks and beer kegs | ose
di spensing pressure as the contents of the 25 cask or keg is di spensed.
Connect i ngotod®e428esent device to the cask or keg w || naiPCTaATN300092
relatively constant dispensing pressurgy Simlarly, the principle my be
used to prevent aerated drinks, such as soft drinks, fromgoing flat. 30
The Constrygkégﬁeﬁgi eb%k?%&ﬁ&sr%ggl%%%@go&e@dgifﬁ§ éﬂﬂtéggdﬁﬂfyﬁ%j .
manuf act uri Ng 1 arge quantities at a cost effective rate. 1 n conbining

i nexpensi vethadpredugltl.e Assepdidmgs thecKeydcenf daglpding ehEgRMYy casi ngs
and 35 si nmpkgeseaktrilile, PHORMANVES ¥ Simbald Yrddex0Rat Iptoviaduced and the

advant age of a cost conpetitive product i,s realjsed. The cost of the parts

are t hensel PESIpEtathadl PapObes A352SE4YPETS 36 a» PR~ i nexpensi ve

but so is tpeesesiriekd eelsskg andhasSetlaingusshe product. Assenbling the
device, including charging the cartridge, involves a sinple process and
provides a product that can be directly inserted into an un 5 pressuri sed
vessel W t hMoirei dmpofritantlyhr ehenporesantt pressags esavl aidiegs deyvicegul at i ng
device re y f j . drrggﬁ;% j :pr essuri si ng
vessel s. ng%%???%r gngggﬁeﬁ%#%’g%%tlﬁg %%néﬁ?ilo such as.drﬁ%t rlglgen and carbon
di oxi de oveprhysrsiziponyesseleonpdhsadad igrance fite NI OFNCE &7FSs s
capaci typt 0gughobe 43t rdiget FhdPRIBINESioklide vl dRMAdarboliy s
environmental ly friend| roduct that is safer to .manufacture, .use and

di spose. FuFPH'QFHﬁF@Pdhg’WﬁT e PESSRH %Xﬁ?ﬁn?“éfé"r%orﬁﬁﬁﬂcﬁt&é:é’ to

]E)r essur ihSF a&bhﬁggaisﬂla&l e:rig_.h Pressuesent dmﬂs:@\@cpzcj:im fald ah?:rdmﬁcar bons
rom i nhal ers_and_ot her i ; is ch shows is
M5 AT OBNEE Sl ) sl 50T

harnful to fe’ﬁglfﬁﬁb“s?. ] rsto o persons skilled in the
art of the mapuacitwre,hatserand didpoiseat i Fwr thermse syads@iHout

15 hydrocarbons are commonly used to pressurise asthma
inhalers. The present device removes all hydrocarbons
from inhalers and other medicament dispensers, which

research shows is harmful to the lungs.

20 It will be understood to persons skilled in the art of the
invention that many modifications may be made without

departing from the spirit and scope of the invention.

For the purposes of this specification it will be clearly
25 understood that the word “comprising” means “including but
not limited to”, and that the word “comprises” has a

corresponding meaning.



departing fromthe spirit and scope of the invention. For the purposes of
this specification it wll be clearly 25 understood that the word

-conpri siwg-03ea28¢ -i ncluding but not limted to-, and t ratr/Atvs/oomed
-conprises" has a correspondi ng neaningg WO 03/064286 PCT/ AU0O3/ 00092 - .18
THE CLAIMS: 1. A pressure regulating device for regulating pressure in a
pressuri sed _di spensing vessel, the device 5 conprising a cartridge for
storing pregﬁﬁ:r SBMEEi d: the cartridge being sealed by a cap assenbly
havi ng an expandabl e chanber and a fl ow passage for conmunicating fluid
fromthe cactridge to,the interior of _.th i Si Vi (I -a closure
menber in tﬁé cap assénBFﬁsF8r8p5ﬁ9&%8t18§os8%?§§ FP%MF%%%@?S% nd an

act uati on npaessumret e eaprexsswiisied ddspensdihg tesssdlosibte devidee wherein
the actwat] er i 0 : fﬁ@@% : geéxpandabl e
chanber;élangg%ggg'%g%g?\%af%%\}g%%%%%g%i%%gttl?lrg\g t he g(y;}as%giatbfpgldghanber W th
the interior of the dtBgefarkgidgssbripgasgaledpbit @r €3Pn26R8MRAY assenbly,

the val ve hauiiggd aheshkidaeliablehdiabeseand @& HowerRandald Eozhanber
extendi ng across .the  aperture d r; train dggy cggngg{ wall so to _allow
20 Ui d t oCEMPEREREIRG, U b tdPm. B, AA T A4 A0 E Sl (B EERRFES he
chanber to &hpr ddepensiined viersaedyre di fference below the pressure in the
di spensj hg vessel, an rei si;gn h,OGGU t he
pressurtin the. di epansragiras 2EpBaE" aehl, k1B BHARBN,CEE bReH Rha) ]
chanber. 2. cIpneepithesflow egHsaden @nderinc acis@drigim@eagscia whel cagher ei n

the chanber ;sgahniy ¢b AR $haDE1heAnaBmorAl:dikp thiai NG the seal
. e

a cup like form 3 pressure regul ati ng device accqrdin% t% claim
actuation means operates in response to expansion of the

expandable chamber; and

15 a one-way valve communicating the expandable
chamber with the interior of the dispensing vessel via an
aperture in the cap assembly, the valve having a resilient
chamber seal in the expandable chamber extending across
the aperture and restrained by chamber wall so to allow

20 £luid to enter through the aperture and past the seal to
charge the chamber to a predetermined pressure difference
below the pressure in the dispensing vessel, and wherein
expansion of the chamber occurs when the pressure in the
dispensing vessel is lower than the pressure in the

25 chamber.

2. The pressure regulating device according to claim
1, wherein the chamber seal is of annular shape with a

peripheral lip giving the seal a cup like form.

30
3. The pressure regulating device according to claim
2, wherein the seal extends across the expandable chamber
such that the lip bears against the wall of the chamber
and seals the aperture from the chamber.

35

4, The pressure regulating device according to claim

3, wherein the seal is provided with a rib that extends



2, wherein the seal extends across the expandabl e chanber such that the
|ip bears against the wall of the chanber and seals the aperture fromthe
chanber. 8D 03/064BB& pressure regul ati ng devi ce accordi ng t @CalAionod?
wherein the seal is provided with a ribjghat extends WO 03/ 064286

PCT/ AU03/ 00092 - 19 around the lip of the seal. 5. The pressure regul ating

devi ce according tg anﬁ. 0? L the Erecedrng clains, wherein the
predeternin%ﬁog 3r E?u &PdPrf erentE?T s dependent on the resilient chamber

seal which is nade to resist a pressure of approximately 1 to 10 psi and

typically 25t0 5 psi, pauch,Lhal-LheesePhrittl dedsbor auangashyovol dupd to

ent er through t he apertur Into the chanber when the pressure in the
di spensi ng 2@eve§sthej prgeedieg charmencvwBAERDHBr thRcBEGAEEET™ RS nount

equal tg or 9&5@&%& HE@@eEEﬁcBrQSSEéﬁehﬁéhEtaﬂCEhéotebheleﬁhaﬁhambéeal 6.
The pressure regul tlng§ evi_ce accord ne_of the greceglng
s

clai ms, whef8Rh YHECHr ﬁFF?e&°fFﬁFas sFoP588¥Hr?h8 caPPFPEge3 s 7.
The pressurEormgubailagddeyp&eaaayozdtogSt951claunthhnhetbensehé gas S

N hogen otwS i AReSER LR 218801 108 BLOBRUCE ERGULEH BlakbrEuRc0d] O

to any one” Sf prece ereint ssenb I ncl udes a
cap cover handngnthethpephambeanuhsappbﬁtPﬁgSSPﬁé éﬁa#ﬁérdééaﬁnSZBQQ The

pressur re@HEé&ingsd§¥bQEe§C%ﬂaﬂ'Eﬁetehahﬁéﬁ1p§esgheéeb9 hheaeaaneover i's
attached to a neck pliug to which the cartridge is cr| gkeThe

pressure refgrati kg QevPEE2kELOEHRRGERE BFSERETS, rﬁﬁéF§ Hth °ﬁe pl ug
I ncl udes a grskbpassage.to allow pressurised fluid in the cartridge to
flowinto the cap
6. The pressure regulating device according to any
15 one of the preceding claims, wherein the pressurised fluid

stored in the cartridge is gas.

7. The pressure regulating device aceording to

claim 6, wherein the gas is nitrogen or carbon dioxide.
20

8. The pressure regulating device according to any

one of the preceding claims, wherein the cap assembly

includes a cap cover having the aperture and supporting

the chamber seal.

25
9. The pressure regulating device according to claim

8, wherein the cap cover is attached to a neck plug to

which the cartridge is crimped.

30 1l0. The pressure regulating device according to claim
9, wherein the neck plug includes a neck passage to allow
pressurised fluid in the cartridge to flow into the cap

cover and out to the interior of the vessel.

35 11. The pressure regulating device according to claim
10, wherein the closure member is a valve which is biased

to seat against the neck passage and is moveable therein



cover and out to the interior of the vessel. 35 11. The pressure regul ating
devi ce according to claim 10, wherein the closure nenber is a val ve which
i s bi asedwotod/oees¢ agai nst the neck passage and i s noveablPeTtAT®B/00092 WO

03/ 064286 PCT/ AUD3/ 00092 - 20 to open ghnd. close the passage. 12. The
pressure regul ati ng device according to claim 11, wherein the actuation

neans is attached to the_valve 5 and conprises a resilient diaphragm
ext endi ng at? o¥ReBnARd; 1e8g| EReBAPER¥ ni th the interior of the cap cover.
13. The pressure regul ating device according to claim 12, wherein the

diaphragn1fﬁégsaan exﬂggﬁ@?%gSMgélr éyig@&n&ﬂagggggdg@&grgbﬂg?géhiﬂgiﬁbves

the val ve i n open p on In response’to an expansion 0
expandabl e 1thawhereindthFhacprationemeansal 46 agtaehpeetacEBrdVAgvEo cl ai m

15 13, wherglg éﬁlﬂpi‘ﬁ%é‘g hageaisientt §ahpRPagacextbadidyanbEagm ahdone end
with a head at the other that engages .a seat deflnﬁd b% t he neck passage',
and bi asi ngireapaledr gPREaEReWRERIEPS LREETIGE ASt tPReCABCROBGEsage. 20 15.

The pressure regul ati ng device according to claim 14, wherein the biasing

means is a return spring. 16. A nethod. of.assenbling re.r L ating
device for thsertion Tﬂ%opﬁgﬁ?gﬁﬁnﬁ?%ﬁlﬁ gg%|3$g%ca5a§g§%§§§§ngop§%§§ﬁre in
t he di spensing wheselinwhba dpapbsaginsEdrmehsnasspabiablacvadilngtt kBest eps

of : QSﬁFna%%E%?§a§§étEhgﬂﬁe¥ﬁEﬂdamsségiEﬂen§§@§et9néeagnte epartridge

I nterior, € sealing neans contains a closure nenber; 30 with the
cl osure nenbe$itﬁ0aniap§ﬁ59995?iéﬁ,anp?§§§BFF§PnSftﬁBeCEFPPPGSElﬁith a
fluid and clpsiBd-the closure nmenber to seal the cartridge interior when
pressurised; locating a resilient chanber seal inside a cap; 35 assenbling
an actuation neans between the cap and

14. The pressure regulating device according to claim

15 13, wherein the valve has a stem that engages the
diaphragm at one end with a head at the other that engages
a seat defined by the neck passage, and biasing means

urging the head to seat against the neck passage.

20 15. The pressure regulating device according to claim

14, wherein the biasing means is a return spring.

16. A method of assembling a pressure regulating
device for insertion into a dispensing vessel for

25 regulating pressure in the dispensing vessel when
pressurised, the assembly including the steps of:

assembling a cartridge with a sealing means to
seal the cartridge interior, wherein the sealing means
contains a closure member;

30 with the closure member in an open position,
pressurising the cartridge with a fluid and closing the
closure member to seal the cartridge interior when
pressurised;

locating a resilient chamber seal inside a cap;

35 assembling an actuation means between the cap and

the sealed cartridge, the actuation means actuating the

closure member, and attaching the cap to the sealed



the sealed cartridge, the actuation nmeans actuating the closure nenber,
and attaching the cap to the seal ed WO 03/064286 PCT/ AU03/00092 - 21
cartri dgewatvanei2gse an expandabl e chanmber is forned betweenPCThaioshenyber seal
and the actuation nmeans, wherein the chamher seal is restrained by chanber
wal | s and extends across an aperture in the cap to forma one-way val ve

into 5 the e e ot h | bej n

expansi on ofaﬁqﬁfeﬁgc%pean a e%h%%%%%ﬁﬁ%gﬁ%%nﬁi%% %a%%%ﬂ%%%

act uati on nedies chepheadisrpY |and thomatiateiqrreine, chagbetn tehat nosphere.
10 17. The raihadb2ceUdiNg 0 €l aiARd Gy VeI Y ther T4 ULda | Sxddieas

expandabl e chanber is bled to atnospheri'c pressure by inserting a tube in
the cap aperRGRSSIRth FRALUEH LR e (TPR R SEOFh A SBRATIRD | T LR ko
whil st the i Waip0dBR CREPEES Stife thEcBIREe mékiii s Nfe B5S eadtyatdd 18.
A nmethod of .installing the pressure r(g%ull ating. device in accordance with
any one of &P LT e £ &F o5 sed whereby: the
gevid_ce is i (risertefj_ [ nmﬂt&idm wssp.::ﬂlﬁsu:rg Sk Hp \eesislﬁ?cmmn:bdmimeyqz;duct t?)
e di spenseq; V it val v vessel ;
pressuri sing ]'teﬁe?\#ggfe]l %t?%gg%sgt#ga%{/%%ﬁ. an%%u€+ ygif)ﬁr?é;ssps%r 5] ng the
expandabl e chanber to a 25 predeterm ned pressure bel ow the vessel

pressuregg the pressureaydl R adlIrE e RN et i ¢ havid:@siS léhe

resi stance of the resilient seal. 30
fluid in the expandable chamber is bled to atmospheric

pressure by inserting a tube in the cap aperture down past
the seal to access the expandable chamber whilst the
actuation means compresses the chamber during assembly.
15
18. A method of installing the pressure regulating
device in accordance with any one of claims 1 to 14 into a
vessel to be pressurised whereby:
the device is inserted into an un-pressurised
20 vessel containing product to be dispensed;
sealing the vessel by fitting an outlet valve on
the vessel;
pressurising the vessel with a gas thereby
simultaneously pressurising the expandable chamber to a
25 predetermined pressure below the vessel pressure, the
pressure difference being dependent on the pressure

resistance of the resilient seal.

30



