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 acompoasstsbhgcekawnrygtanietpaadibbeculrasdy .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 communi 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. goveable therein to open and cl ose
the passage. 5 The actuation nmeans is preferably attached to the cartridge

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@ﬂiesﬁ?r@ﬂh@%‘hrfﬂ%é th a

fluid apg cleee?amatbh% 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 epinelab lan ¢ lhaindechi N@ sty treanse geal ed

cartri dge \M% el %ta%t%.)&%ag\l}%%%s n% 1 e.‘l.ry ib%.a]cs%rsrr%%eb%a%dgteh%aﬁmq seal

and the act (ati Si7 irsans erel
a closed position. 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



35 chanber seal is restrained by chanber walls and extends across an
aperture in the cap to forma one-way valve into the expandabl e chanber,
t he act uawbon/oeeans bei ng actuated WO 03/ 064286 PCT/ AUO3/ @o@2ai030002 by
expansi on of the expandabl e chanber; andswhile assenbling the cap and
actuation neans, bleeding fluid fromthe expandable chanber to a pressure

bel ow t hat t V\/m ch the di nS| n ssel e ressuri sed. The
cartridge i F@P@Pgﬂ‘f’? é:’r't$ %tan% %ieclc%sa%??’éal}rfe%?? whi | st the seal ed
cartridge i s snap- Iochhdlenasstehblcap theheapl and egtunsiexrpmadable chanber

s preferabiy ldg @119 AlEHAPREL! CxPasfamIe RhdbRe! kNG BréiBasin the

cap aperture down past e seal to access the expandabl e chanber whi | st
the actuati belewatdatomsr sdded the CHERSES NGNS ds €ty 15 The

i nvention fphdaerBisew.des a rret hod of installing the pressure regulating
devi ce descrlbed above into a vesse to he pressurised ereb t he device
is inserted Pﬁt&""&r‘fr&ﬁgﬁr é'f‘sé’lrl EEaL\}XS§EI1“@§ﬂt é’r“ﬁﬁ%}?‘& e (w omﬁ ns

di spensed; zhideal ithg iskaleds salrthy dyet tisngnap -Auwidkeid walteoe thie cilps vessel ;
pressurising the vessel with a gas thereby sinultaneously pressurising the
expandabl e chanber to a predeterm ned pressure bel ow the vessel pressure,
the 25 presﬁ'il.:wee fdiufide ion déed eppandablen chaobere dsupr efegiabilindd edoftt he

rosi | o GalnodBRES DESCRLRLLOMy O e BRAVENRSLI0 (Eneus ssent | nvent | on

I s descri be way of _exanple with reference to th;% acconpanyi ng
dr awi ngs by 2PgRitEFe ﬁPQ’E‘r@aftl $he ﬁ&tatl o PCERSE \Fhew SFP3RFPIEs ur e

regul ati ng coewbee ¥GEA=H hd Actiations fidlansn \coiipres seac ahed chambart hi n a

pressuri sed d| S %nglsré%n%issel

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



Figure 2 is a side sectional view of a preferred WD 03/064286

PCT/ AU03/ 00092 - 6 = enbodi nent of the pressure regul ating device; Figure
3 is an ewbasgedswyi ew of Section A identified in figure PCTRAWeN®IYZ is. an
enl arged view of Section B identified.rg .5 figure 2; Figure 5 is an

enl arged view of Section C identified in figure 2; Figure 6 is an enlarged
view of Section D ide ied ure 2, Fj arged vi ew
of Section E |dent|f?%h°$ gﬁFe g %%?% B ngﬁf Zl#éségv¥?%st step in
the assenbl yighréehe 1pransanearggdluteWgOﬂeSegeloﬂi@undegtnﬁleétiates a
second step in the agsenbly, Qf the 15 pressure regul ating device; Figure
10 illustrates a thir ep in the assenbly of the pressure regulating
devi ce; Fi g#igune ﬁliﬁs@ﬁa?ééaFﬁédeégyuPé peghiani Rgideptdéird iBse: 20
Figure 12 is a part §ig@r§e§tional vremrof a pressure regulating devi ce
according to a second enmbodi ment ; gure 13 g side se% ng vremrof a
third enbodFieRFe Bf ighanpraianged: ¥iavaPfngeq §PBeC 3geptidred

illustrates another fisgupé 2he pressure regul ati ng devrce and Figure 15

is a part sjde sec i onal _vie ag ording to
2" hiFd croBARHERT S 30uBETALPEaSBeRERN AT R B IHRCP ERRED EABED! LENT
PRESENT | NVENTI ON Th&igueteched drawings illustrate several eubodinents of a
pressure)regugﬁgéng @Svhﬁeeﬁgéﬁﬁéﬂ bReiCodl EebBiBn3E RHERTYEi&Qdidi spensing
vessel 10 regtlate vesse p;essure

figure 2;

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 second
embodiment;

Figure 13 is a side sectional view of a third embodiment
of the pressure regulating device;

25 Figure 14 illustrates another use of the pressure

| regulating device, and
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



during di spensation of the vessel contents and maintaining the pressure at
a substantially constant range. The WO 03/064286 PCT/ AU03/ 00092 7

di spensi myowameaBe may be in any formor size of pressuri Ped/ABSHEl2

i ncl udi ng aerosol cans, fire extingui.shers and inhalers. In particular
figure 1 illustrates the regulating device 10 restrained by ribs 11 5

i nside a pressurised vessel. 12 mely an._aergsol._can, _The device is

i nserted ing%ﬁ%eva§§%|VS?F%% ?%Ygggsé%r?§¥ng°9§néra$F%?_P?quid or solid
product_haspbgeauaﬂded.véheelribslkéépgtherQeoiceaaﬁavﬁltﬁe product |evel.
Al ter 'nseéﬁﬁfﬁguigﬁe¥§2§§§ iansealed bynfphitngudbrt BEgher @f 10 the

vessel 12 an outfet va carrying a spray_nozzle 14. The vessel is
then pressutibegtuptesatheyraguinbingydevareylQi tASEFELBEENPEr T2RPbA

di oxi de sgas; ndh8er 8OpL8L LRSI Y 85888 BboSnhRlell ASaekbebll, caanely 15
gas, stored_under pressure whe

n &he pressure iE t he d'spensing vessel
drops to creaeedavpresifr LRarFFefenti 5P YPER® h8r58§i%8,963§5 t5F&H% n the
devi ce i s shAdedruedeliqaidrent golpdepsadacthhast heegasdidrdt heThiespensi ng
vessel . ReleRs el ! PRe 988y} Dot DBBLCRR! B-b8ANLAI LBd1dVhERL20 Tai Ses the

g 8sReF BagRVip® d vaP & |

pressure i n"t up to a desire “ue where it can dispense
its contenti$nagthienfftheenessedrte. sFadedelyl fithindestcEhe EpRsPEat ed in

nore detai | +40 23sEh 0¥ eaR, oliRELHAGS13eCRBt ELUGQiAG &hhﬁbagtﬁbﬁﬁlénder
pressure the sane gas contained in the pressurised ves% ,12. Tge pressure
of the conpttsseBhga¥esnel néschheri Bgesspsigetelithed gu& ri 888 factors

includi ng i pgystaYlyskapHanderogba apouarbeh giodide gashe di spensed and
the 30 pressure necessary to dispense the product. By way of exanple, the
gas stored by the cartridge can be stored at ten tines the pressure of the
gas stored Thet hegdispingi dgviveseperaBésThe releampdgflindder napedyont o and

sealedjgy agSQP g§§§£§'¥nder 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



20, specifically conprising a neck plug 16, and a cap cover 17. The
cartridge 15 is crinped onto the neck plug WO 03/064286 PCT/ AU03/00092 8
16 whi ch Wae)i3am8é ar groove provisions 28 into which the PemiAtpadomect i on
of the cartridge is crinped. This is begt_illustrated in the enlarged view
of figure 3. A neck passage 21 through neck plug 16 provides access for 5

pressurised gas in the cartridge 15 to flow ipto t ca b 20 d
to the ext e1|fﬁ§;J orhich hag RRRelT ARG e RIPEES TN ijugnitlég‘? n@i’?&% é%? o
8rte|ss;1r Ihslect:ﬂ L é@ctﬂé\l@ oﬂaﬁh@xcté.:ﬁti'fwg@ai)s assbnpéd. t iTeighis lnemaer

utl et holes i spose oun Y n itu
nnvable\Mt¥ﬁ;P§ % K Hakl] r$% é&%%ﬁt?#dé%gv 9 24g:@?éthe bal | and
stem type. ﬁ'é:@ﬁerﬂﬂ&hfoﬁ@h zwadzlvepJMg b&tkh@lgldﬁﬁo@gﬁe%ﬁef%ssage 21
whi | st _the bae'zs'_.Lsu La!dgs n&(&' Yeo DUl s 2ayel ve E62E134 ShvETEhagedpom (he

neck pa sa upward novenent of the cartrjidge 15 valve
when V|emedassambhmréozan¢mhqlbher¢%ﬁﬁigqro%zbaflth?Gr?ﬂﬁ}% Iseal i ng

fﬁ?gacg ?LtJ?ﬁ“%%i!ﬁgﬂa%gﬁéﬁtbftaﬁiﬁﬁ oﬁeﬁi?gguggbgaaeegsstizLLlﬂhérates
: posi ti oned over stem ca ween neck
plug 16 argra e%Xbps 38hat ceRec28REbtY sERFPYS b‘?‘a’%‘é@?ﬁe gé\# gdlﬁféﬁ in a
g;os$ﬂ pOSIi3Q?£QpéQ§a aﬁouMﬂthhéheapaébvaﬁ bear i hgngagedisaline val ve seat
e consi stency o t he ressyre e e I |
Opr BReTrEls yPHBEE, tpRcSETH] it feadiat, REPRILAPELRASE vatvepa Ol €

by thet cal osing_ force
exerted by ¢ﬂeth@rbaglcandbetemltﬂpatedTbe atﬁmmﬁﬁh@fZShéaY?¥YGg§ valve to

begi n nmovi ”Qxé‘é & déﬁkéggh%ﬁés §sa§éf£§rﬁm1§£ bREwBgN1t he EESpRAESi ng
vessel and regu atin Vi ce em end of thgﬁcartﬁld e valve is

at t ached tdV@hVGBQbHEFuatVéhvﬁeﬁﬁ§t3%7c€ﬁﬁ?FgFﬁg omn HieafeFEsi | i ent .
d|aphragn13§aSgQ§edggpgﬁagmhﬁitgﬁgeﬂﬂﬁaﬁarmseembﬁtlas|dhe chrthidgep cover

17 and seal ngly contagts the;wabls ol »!NeaBQushy dhuldi 85 bh bRbe tvo
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



and expandabl e chanber 35. As seen in the corresponding 35 enl arged vi ew of
t he di aphragm edge, figure 4, an in-built annular rib 36 extending around
t he edge wD oBloes2dé aphr agm ensures a sealing contact w thpchatossice wal

of cover WD 03/064286 PCT/ AU03/00092 9, 17. Located on the cartridge val ve
side of the dlaphragn1 31 is the fIOM/cﬁanber 29 through which the

conpr essed in the cartrjidge flows on i h erior_of the
devi ce. g (EcoulkRcdted e obad 6%¥Fﬁ%d$%lﬁ§£§% %395°% gg@u&%a?% e f1ow

chamber 29 15 i@eﬁﬁéofﬁb@tch@ﬁbéﬁHEQ phﬁ@ﬁgmewh$chhehextempnesaédtmﬂs
devi ce, that |s

t f h do | . Th
return sprifhgti® ?%rF5£§¥%dE}ﬂw$I%§/g%éﬁ%%f é %%?%%F?F ﬁ?ﬁ%ﬁs thee
cartridge vadwicen eouxlasedupbsofithe Ghen1QUSb¢tn903§Sf%&tﬁh@d in figures
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also envisaged to be equally sultable, 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



on a locating knob 44 as illustrated in figure 6. Arib 43 around the lip
42 of the seal provides an Oring type wall contact and ensures good

seal ing. WoasmeaBeis made 35 of a resilient material that porosmiodeadthe seal
with a pressure resistance. Specificalig,-the seal will only deformto
allow fluid through the aperture 40 into chanmber WO 03/ 064286
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effective i he sea esistance Is between 2 and 5 psi (13.79 kPa and
34.48 kPa). Accordingly, when the vessel is fully charged the pressure in
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will al so dvessehdizofelly ockargedt hhe pressure bt the expaprdable chanber
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expandabl e anber, the pressure difference wi|l cause the expandabl e
chamber to eRphhe %?@in§e¥%%tﬂF§%hra§ﬂ¥3§x¥%p%%velggﬁﬁﬁsYesfﬁ% +gturn
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direction o ? e arrows. As fﬁe vessg pressure | ncreases as a result of
dispensed 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 move 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



30 the extra gas dispensed by the regulating device, the pressure returns
to a level that wll cause the diaphragm to nove back towards the
expandablwooham2es t hereby noving the cartridge val ve ba®kTiAtos/0en9e! osed
position and closing the gas flow path.17The regul ati ng device operates 35
in this manner until the product in the pressurised vessel is dispensed.
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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



to the aperture 40 and chanber seal 41 formng a one-way 30 valve in the
cap cover, the diaphragmcan not be inserted into the cap cover unless the
one-way wabwa/0se8®pened. Accordingly, a tube is insertedPChraawghowobe
aperture 40 and pushed past chanber sepd 41 to access the expandabl e
chanber 35 thereby bl eeding the chamber of air as the 35 di aphragm 31 is

pushed into I n_order_f ressuyr e, di e be created
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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



of 58 psi. The 2 psi difference is accounted for by the one-way valve and
specifically the pressure resistance of seal 41. The seal may be nade of
any suit awbysfeeséi ent 30 material such as rubber, neopre®ETHNUGHIDL

el astonmers. During operation of the dewxe, the gas in the chanber

remai ns trapped and the pressure remains constant. In this manner the
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w [l not neces y return to the original 60 psi wll remain at
around 55- 5Fhssicarfirigdgey diheralierrelfas imshtsrTed 933 IRyER/Yependi ng on
the forge ofrdsidil to SRHidYW tdee tdBRiNidsSiapBagmdl. | e pRsdS4 DN
closing 15 cartridge valve 24. Fiqures 1 to 11 ill sﬁrate. t he expandabl e
chanber 35 BRRASHF S WA o mRASHIT 1 (TRFHRNL TP oS e (SR A

However, thesdhddiewiddl nsgmaiien staldmyurahdHBY msd ek 2th pardn VikgrgEr 0SS
t he di aphra ' tr d | gur el Vidld add.ns hapher
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chamber;525 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



In the enbodi nent shown in Figure 15 the gas cartridge assenbly is simlar
to the assenblies illustrated in Figures 1 to 12 except that the neck plug
16 i s nolwedsiom28@ nore stream ined configuration to inclede/Amnaniee 30

i ndentations 61, 62 on the top and bottps surfaces. The cap assenbly 20
clips on to the plug 16 in the same manner as Figures 1 to 12 but the

outlet holes_23 are replaced by |arger utou s 64, 65 e_wall of the
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fluid entry holes 80. A central lug 82 15 extends downwardly fromthe cap
cover 17 an@hiki embodimentt edspoinrludeehpnchangrl & thei RAPFELZMNCSFPTot 83

that forms,pagheObabheoedl 141081 ehaibern sbhe f4qrm ah aheup seal 41. The
hollom/splgot 83 joins a dommmardl extendln% heraI ?#Iar skirt 84
p

with an anngPRpdpmgntofhes teRaPEt pF i 488 SAVE 8PFn§q§ﬁ dce and a
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As in Hﬂ? egr Egﬁseﬁg%%hgﬁ fro% %ﬁ@aﬁgﬁb cBver 17 and this is
adapted to sit w1th1n 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



chanmber 35 is defined between the cup seal 41 and the top of the diaphragm
31. 25 As in the other enbodinents, the cup seal 41 acts as a one way

val ve al |waioagef28ai d i nt o chanber 35 via the holes 80 anecyealos/o@d2and 85.
Again, the seal 41 is designed to intrgguce a seal resistance of between 2
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COlleCHjﬁt Eﬂiybggggghgaea%or a single use. With the present device

installed 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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a pressurised vessel. To take this step further, the regul ating device

coul d be entisr dlepcTidest ARRY S Ghe: FE Spearsy mestl a/fcis | detiffe i F| y by
means ofsa tdhe i wiRI118E tn teih dd a1 t383 i @Hdessurised 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



20 arranges over the cap assenbly and specifically to capture the aperture
and outlet holes. In this arrangenent the present device can be used to
regul at e WoasmH286 i n vessels. pressurised at | ow pressur @ST/ARms/0e02anpl e,

wi ne casks and beer kegs | ose dispensimg pressure as the contents of the
25 cask or keg is dispensed. Connecting the present device to the cask or
keg wi Il nmaj I relatively.co a di j r g --arly,

t he princi p%‘%%%“%éb%sg’ﬁi‘t fSSYF%%e@Z‘tﬁt %g’é"‘rtafgg%%ﬁ%g@ agﬁf:%sggn?&ﬂngg” nks,
from goi ng theaprogdocthe @smembldmdoshef deivd osred@nludiga sbeFgiddvice is

suitabl e fogpaRRHERG HENT 1R d133e 204ahilld @ratlest RN prfiicrld e rate.
i n conbi ni ng I nexpensive and_reljable_. cqQnmponents ,such as effective

i nt er | ocki ngreS¥FkgEhatd con Hengiigestdys 1nseFteHhdAR idY B failure is

greatly sreduepduaigdecihecadedntddd afindmadstfusenpetitive product is
realised. The cost of the parts are thenselves relatively WO 03/ 064286
PCT/ AU03/ 00092 - 17 inexpensive but so is the cost of tooling and
assenbl i ng Mblre pmpouthntAyserdie pgefleatdpressuten daglilag icigadgiviige t he

cartridge, E:Qéﬁ8kr§§f5ﬁ?gs£%@deﬁgro%%§§x e el el RDed¥ictit hat can be

directly inSerted intfo an un 5 pressdrised vessel with mniml fuss. Mre
i mpor t ant | ypressupisiag vesesdgre Toguddfifereasn de ysdfs Ehedy I36&F f or

usi ng hag nf uhcRY 46063theRen Rind RSB Bidki\RS Wik hifRrdbabomnas i n
usi ng ot her gases 10 such as ni tro%en nd .car bon, di.oxi de O\ég‘ q:ydr ocar bons
is conpens§PEReRFatRd %’We PY&FECE ST it PG o gas at

hi gh pressuesesrellias ptonides pressarenr.e Térie poowintes [foxf @ ewdley product
that is safer_to manufactur . i se. Furst Learnful 15
hydr ocar bon?ng%gogénﬁ%ﬁ&;yu?g&létiglgpg’ggt??ﬁ%}e%gls %r%aéwslqrﬁ%l ers. The present
devi ce r enpwesudlic thyydr, otmch@msl FispesienhalFarrsharagishe hammfivdanent

diSpenngs’hyﬁk%Qarbons 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.



research shows is harnful to the lungs. 20 It will be understood to persons
skilled in the art of the invention that many nodifications nay be made

wi t hout wepmansizeg fromthe spirit and scope of the inventPCamuoBooose he

pur poses of this specification it wll clearly 25 understood that the
word "conprising” neans "including but "not limted to", and that the word
"conprises" _has a__correspondi ng neani ng. WO 03/ 064286 PCT/ AU03/00092 - 18
THE CLAINB:IEE-EE§EE§§ure regul ating device for regulating pressure in a
pressurised di spensing vessel, the device 5 conprising a cartridge for

storing pressurised flLuid, the cartridge bei .seal ssenbly
havi ng an eiﬁandable hgﬁ%&?“ﬁﬁdrggFF%§}B sgggéa OF%gbgﬁﬁﬁ%%gg ng fluid
fromthe captressyset dnt re pretssrirdisedf dispendiitge vsssplvedde devd.cg cl osure

menber g they %Rs%%e%b'cu&itag%f%%t%&%@ 18 fh QW SRS $aga sand an

actuation neanS in the cap ass g to actuate the closure nmenber, wherein
the actuation means &per seesriddeebpdngesealedpbiisPofagf 26R8MPeYpandabl e

CEanber; anﬁa%féngh%ge%hn\a@a& %@@&p&h&n@ tehRwe eyl EorChafTber vrgb Ith
the interior of the dispensing vessel via an_ .aperture.in,the gap assenbly,
the val ve hESPRYRHCAESPE dEit FX0BL EhEe PTETAARE &t EFALFE SERRTEE

ext endi ng achesdispeasidper tiersmednd restrai ned by chanber wall so to all ow

20 fluid,to enter thrgu a e;an ast .t Lot g he
chanberP?o a predeter%i%gaggggsgﬁﬁég%i%gegg%cgg?b§%3%§§%¥_g?egggﬁegﬁﬁ t he
di spensi ng edosel thendlawe peissagex pads eon agtusiidoshaases dackhe ®@n t he

pressure i nathenbdlSReNsicteatestele cIokRvRr medR l, heHiRIsUieel N the 25
chanber. 2. The préssure regul ating device according to claim 1,hwhere|n

the chanber 23§E¥RELONMeZRS CRETS S5 1R FRSROnse 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



peripheral lip giving the seal a cup like form 30 3. The pressure

regul ating device according to claim 2, wherein the seal extends across

t he expamabBesB@anber such that the |ip bears agai nst treTalioBoad2t he
chanber and seals the aperture fromihggchanber. 35 4. The pressure
regul ati ng device according to claim 3, wherein the seal is provided with
a rib that extengs ﬁD 33/06%2§§ PCT/fU03/00092 - 19 around the lip of the
seal . 5. Th%rﬁ?% sh éBuPatl 88%1 ce according to any one of the
precedi ng cl ai ns, wherein the predetern1ned 5 pressure difference is

dependent op the res'tJrhggﬁr&EéﬂPsfreg?@f\étmd:;(?&eﬁcgagécaediﬁgI@& gnpressure

of approxinaiely 1 and typically 2 to 5 ps such tha e sea
wi || def or nPa@dodl Eb& Praped@ageﬁilémﬁhrUheﬁe%ﬁetaﬁepifﬁfﬂ@teaﬂanﬁ to t he

Cha”bef!%heﬂréQEuPéeaiEEerbﬂcthsdHépeﬂaEﬂg EYe) un&seésualgneabhambban t he
chanber pressure ch n, anou equ greater t han_t he

S
resi stance F8RltWBLCBhiFHBR §e§P rSSl?ﬁe PESEFPES, 8 qupFﬁagﬁéélgg 1
according teoamy pisd and epptibelpyeredond pbabnsuchhehatnthheSpaéssur|sed

coor i Ot EELA GBS RAGhE! 9o, " g938 fo LhERT eASULEN AUl apLBgudevi ce

according to" I'S nitrogen or car di oxi
8. The pressndelnaguthelngambercvhaec§h§|Egeﬁéuaﬁy1noﬁéeoﬂ1FB§nEF§Sed|ng

cl ai ms’ld’\he{rgégeﬁ.hgs %Eea%\%%ﬂ‘eh&n kel eﬁsﬁbarcgﬂeggu% b@vaﬁgahbanaperture
and supporting anmber seal. 25 pressure regu atln% g vi ce
e

accordi ng thﬁﬁélﬁP 8T GKEREPH FH@“CEBéCByéﬁsPEeaFFE&ﬁE neg 5o ®plug to
whi ch the carbfbdgeskalcri nped.

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 acéording 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



30 10. The pressure regul ating device according to claim 9, wherein the
neck plug includes a neck passage to allow pressurised fluid in the

cartri dgewD®3fob€ss i nto the cap cover and out to the intePCarAwBb/oodee
vessel . 35 11. The pressure regul ating ggvice according to claim 10,
wherein the closure nenber is a valve which is biased to seat against the
neck passage and is nmpveabl e tﬁerein WD 03/064286 PCT/ AU0O3/00092 - 20 to
open and cl tRe°PFHR 3%@5538§e15.eTﬂﬁsﬁ?%33ure regul ati ng device according to

claim 11, wherein the actuation neans is attached to the valve 5 and

conpri ses ﬁ}%$5i'ie”t¥%%§§Péégﬁ}§xiéﬁﬁﬁ£€%€§r&é@iégdacéaréﬁﬂﬁegoC@ﬂéﬁﬁt

with the i | or of ap cover. “pressure regulating device
accor di ng tblelwhereif, thhepotnathendnepheagt pbeashad EQphh8aBrévRal | of

the 10 sexpéﬂ&a%ﬁgfbéapea and; TR¥RE §hgpMAhYR LREEnANNnGPaBrBesi khan in
response to an expansi on of the ex andab?e chanmber, 14. The pressure

regul ati ng deveealadcepatagtt Wikhathe iBtesionngferhet A8PVSPYEThas a stem
t hat engages the diaphragmat one end with a head at the other that

engages a seat defined by the neck sage' , ;and bi asi Ean kng the
head to seat3agai nst fﬂ% %ﬁ%ﬁsﬂﬁ§sﬁﬁggf§€g&%.d?%%c%r%éégggggggﬁ?agiggﬁ
devi ce accoir?lj nghtpethathe ddaphhegwmi iothe bhaskngndsbide weld pé&t the

SPriNg. ol Lo liERORYeOhnaRBEH LLAINGv AL CEAM' ol $8ULALLNAN dgknce fof

i nsertion ifto a I'spensing vessel tor 25 regulating pressure [n the

di spensi ng pestbionhan rpEPSBERI Sedant AEPABSEABI §Li %BPU&F‘RQ“‘EIHEJ'?t eps of:
assenbl i ng angabkeidge with a sealing neans to seal the cartridge interior,
wherein the sealing neans contains a closure nenber; 30 with the closure
menber in an open position, pressurising the cartridge with a fluid and

cl osi ng theiscl osure PrREbpressuseategrbbatingrddytcenaerpudingeho 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



pressurised; locating a resilient chanber seal inside a cap; 35 assenbling
an actuati on neans between the cap and the sealed cartridge, the actuation
nmeans actwatosfgei28hie cl osure nenber, and attaching the capcooutobeomeal ed WO
03/ 064286 PCT/ AU03/00092 - 21 cartridge wherein an expandabl e chanber is
fornmed between the chanber seal and the actuation neans, wherein the

hanb I ' t
::nat h:rczgatcoé ormsif’r %%@@éyv%ﬁl éstii? rfdﬂoi%he expand{]%l e C é%bslg?ap?%g)er e
act uati on nedes dEimherncest and byhe aring bipwimears oxyagpetin ethdanber : and
whi | e assentlyfghdh e &0 P@%é&éf@iﬂé&‘fﬁ/ﬁ?%@i et 19 Lhdi deddioum t he

expandabl e chanber to at nosphere The_met hod according to cl al m 16,
wher ei n t he FIEASE 130 (FRETEYESR dib| B AR O | SO B PR W RO STREFS nto

pressur esby ﬂh&@ﬁpdﬁﬁaﬂoi&bﬁlméfnﬁ 101559 a:-mﬁxatwcm daednPaséing ecseted 0
access the andabl e, chanber. whi |l st % ‘_ﬁ@%l on NMeans conpr esses t he
f

chanber duri gmcﬂf o9 Hhe FRaR Sfii# the pressure
regul ating device i nvacdder carsenhiiiny dhe aap cnd|=iteatdido dehnato a

vessel to bg | SRk INELEDY; Sa i
un- pressuri se%’r ggé{/ esse conc?gl%]ln%\g 6ro£%®'%o%%%§€%seﬁ°%}éﬁ%b t he

vessel by fitting an outlet valve on the vessel; pressurising the vessel

with a ggs tivereby simd bRRAGRIS| Ao dURRTIY ite Ra diie 1Q9<,pam@1téﬁa odgrber to a
25 predet erm ned pre e bel ow the vessel pressur the sure
di fference éﬁ'fferﬁxﬁﬁfl 3Rl gy & ’r%:‘?Js? e "?J'F %G | i ent
seal . 30 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



