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Val ve and Di spenser Description of Invention This
invention relates to a valve and a di spenser
weopni®dng a val ve. \Where a pressure w thin ape@DGBR®S/001830
is required to be controlled, and supplied with
pressure froma source, it is known to provide an
appropri ate val ve. Known val ves however are conpl ex,
with biasing elements and control mnechani snms, and not
general ly suitable f(anmﬁpgn@@ﬁgééﬁggrons. According to
a first aspect of the invention, we provide a valve
conprising an inlet and an outlet, the valve having a
val ve el ement noveabl e between a first equilibrium
position and a second open position, wherein when the

D%{%n}éﬁoﬁ'oﬁ'mntbﬁ in the first position, the inlet and

ot in flow communi cati on and when the

val ve el ene i in the secqond position.t.he inlet and

THA inenfipBTeRtes 8 Valve ki dPeBse oo BN AN ¢ ne
val ve el enment is noveabl e between the first posit,ion

h i bty bNg I S i
WA S GSSURRESS AT T LERIRED b SR A Sufble
with pressureafrpins aosourae ifgisakhows ttospoivickse aar appropriate valve.

KA VS, Ve B rechs vl Sasil Do Beifie s (gpatrol
meshaismehan@nbt Qéﬁerﬁll?‘s@ithtﬂ@)fohﬂaﬁ?‘é@éh&éiidn@. response
to the net force on the first and second surface

areas. The piston nmay be noveable in a first bore in

ALGE3EY Bstalsp O o1 s Ensel, &2 pRYfug AR Bfherinis an

inlet ahdrarnogtletptientdiee ihavingse 0aivg ddenent moveable between a first
conmuni cation with the inlet. A through-bore rra%wge

eI Pasiah@ndod, SeandaRPeR RIStk WhHAESIR WikRthe valve

eléfdht W§yinb§1é’rf?r§i itfg?l, RheViri& ang! iHY Yit8eAre PREMGSE How
the rod and the secon

communication and when the valve element is in the second position the inlet

and the outlet are in flow communication, and wherein the valve element is

moveable between the first position and the second position in response to the

pressure at the inlet and the outlet.

The valve element may comprise a piston having a first surface area
responsive to pressure at the outlet and a second smaller surface area
responsive to the pressure at the inlet, wherein the piston may be moveable in

response to the net force on the first and second surface areas.
The piston may be moveable in a first bore in flow communication with the

outlet and the second surface area may be provided on a rod attached to the

piston and moveable in a second bore in flow communication with the inlet.

CONFIRMATION COPY
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bore. In the second position, an end part of the rod

may be | ocated between the upper seal and | ower seal
weewh/1doat fluid is able to pass the | ower seaPCT/GBRWIRH01830

the rod and enter the throughbore. The val ve el enent

may be noveable to a third sition in response to the

pressure at the inlet and outlet wherein the inlet and

outlet are not in flow conmunication. The val ve

enent, m e qoveable to.a fourth position t ermit
AT PO TR R RESHED o7 B rEeni RS UbRezstAl 8 & bwer
s&d| M@Nbe PROVIGEY & PRIVIREA slidifigfdeasbetheint thetodhd!tAe second

second position solely in response to the pressures at

benge inlet and outlet and no bias el enent or control
el ement may be present to nove the val ve el enent
between the first and second positions. An exanple use

Inothet becoral pesitisn,i anandf parrsfethef ot Magubel locted basween the
such di spensers are filled

aer osol . nventional | vy, i
upperseal an&?fmréﬁa?@eﬁeﬁ%nfh@d is RJpde prEs Yheylovyer seal, around
theddH REF eatﬁrd?{]d?ﬁ%f’&' but ane or | SO butane. Such
C ow

propel I ants have s boiling points that that
when i ntroduced to an aerosol or cigarette |lighter

they,confortably remain as,liquids at |.qw pressures
T e Bl imay e daveapis I & BirdbopigadniBsborse to the
pré8SiRAGE heMifiet bR Aftle®SPherki HREthlet hnd oUtRRPWie tAtin flow
these propellants are inflamuable and toxic. Inert or

conagwiniggtionul propel | ants such as nitrogen or carbon
di oxi de have been consi dered. However, for nitrogen to
be a liquid requires it be held captive at sone 4000

Tivs ivg%deléﬁ‘rdmmnw b¥i thoveabl8td #FdurttMipositiohstot perniii Bliid flow
to be
from the outlet to the inlet.

The valve element may move between the first position and the éécond
position solely in response to the pressures at the inlet and outlet and no bias
element or control element may be present to move the valve element

between the first and second positions.

An example use of the valve is in a dispenser for liquid, such as an aerosol.
Conventionally, such dispensers are filled with a propellant comprising a
volatile organic compound such as propane, butane or ISO-butane. Such
propellants have such low boiling points that that when introduced to an
aerosol or cigarette lighter they comfortably remain as liquids at low pressures
which boil off at low temperatures as pressure decreases when the aerosol is
used. It is known that these propellants are inflammable and toxic. Inert or
less harmful propellants such as nitrogen or carbon dioxide have been
considered. However, for nitrogen to be a liquid requires it be held captive at
some 4000 psi and carbon dioxide at 815 psi, which is too high to be
contained within conventional aerosol containers. Consequently, the
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contai ned wthin conventional aerosol containers.

Consequent |y, theexpansion to pressure curve of these
w@amed4a@re such that when depl oyed i n convent i PCEGB2008/001830

aerosol canisters, where the internal pressure is

conventially in the range 6 - 120 psi, the pressure

in the container depletes too rapidly as the contents”

are used and the rate of discharge is reduced.

, Accondiﬂg to a_second ect of the inveg%%on we loved i

S Plrasied SN o RS aren g o dhat e deployed in

corPBRtionaPaéRIseREaNIstels] Wherdte PramaH bRedsieni$ @Bnventially in
cont ai ner, the dlsRenser further conprising a pressure

theoiange €@ - I2Pppsi, fthairdessume in ihe sentaingrodepletes too rapidly as
0 L aer r e SQur: e pper being
RS e B H R oS o (R BEEY acect o
the invention. The pressure source may be rel easably

connectable to the contai ner. The pressure squrce may
ACRIINGs 40 t #eS&LANGe agRRCtaOh 1Re sipventini. ¢ we. prgydde a dispenser

c&ﬂBFith%{c&ﬁ&n@?‘étﬁﬁ%ncrﬂfﬁ%tto! rRied¥?' g 'd’uﬁ&@ra]gr%suglﬁe from the

pressufe source, e connection part having a p
cardaimegethehdispahser feltbee comprisimgt fgréessurd smsce itosupply fluid

Rt’ﬁ?e second position when pressure source is ent%a edb .
QT PRS0 A e PONHIET e, PEPSSURE, SRHEGSE e cPRIBier being
coniRtex byadidie heédtdingaodRa fiddt RRpect & tR8iMidntiohdui d to

be di spensed fromthe container. The liquid may be
di spensed as one of a spray, a jet or a foam

' f [ i i e, descri.bed by

ORGSR Hhufe BAF pe R0 clhredBlé Rid raRE!

acconmpanyi ng drawi ngs, wherein; Figure la is a

sectional view of a valve enbodying the present
The, pegrsURR sowcgunay empsisg the valve@nd & pesgsefe ballleval ve

of Figure la in a second positionFigure 1c is a

sectional view of the valve of Figure l1a in a third
Tip@ sobiainerfingyihavéd ¢enreectien padnal engage the grossweal sotired, the

Fi %ur_e la r{ n a fourth posjtion, .
connection part having a push rod to urge the valve element from the third
position to the second position when a pressure source is engaged with the

container.

The nozzle is connectable to a tube extending into the container, to permit

liquid to be dispensed from the container.

The liquid may be dispensed as one of a spray, a jet or a foam.

Embodiments of the invention will now be described by way of example only,

with reference to the accompanying drawings, wherein;
Figure 1a is a sectional view of a valve embodying the present invention,

Figure 1b is a sectional view of the valve of Figure 1a in a second position
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Figure 2 is a sectional view of an alternative val ve,
Figure 3 is a sectional view of a dispenser conprising
wo bmsuadove of figure 1, Figure 4 is a view on BCT/GBQ@®8/001830
scale of part of the dispenser of figure 3, in a first
operating position, Figure 4is aviewon a | ar ger
scal e of part of the dispenser of figure 3, in a
second operating position, Figure 6 is a view on a
| arger scale of part of the aerosol of figure 3, in a
second operating position, and, Figure 7 is a
Figert 10334 settidhadlictv of el @famgatee@ of atthied gosinenser
of figure 3. A valve enbodying the present invention
is generally shown at 10 in Figures la to 1d. The
val ves 10 i ' L e i s
Figlief i SRoitich SePol fle iR HTRING 4N 8t positon,
pressure is required . The valve 10 conprises an inlet
,11é%§,mhich,fl i d under ﬁres%ure is suppl i ed. The
Fighiress [ 2 sedtianal vigwaj 2B @gHate ¥lVeed from for
exanpl e, a gas canister. A piston 12 is noveable
within a first bore 13, its novenent being constrained
Figurer hissa sgelignat view aha dispensentompesingitbe vblyeeof figusnd,
acirclip 15. Asecond bore 16 having a snaller
di aneter than the first bore 13 extends fromthe first
Figarees is3a Vievi BA d ak@r skhle 6f Pars bPthe! diSpdisdrof ‘fig_[lﬂe?g,t iBch first
to the piston 12 and is slidably noveable within the
opgselnPegtien.16. A channel 18 extends fromthe upper
face of the piston 12 through the piston rod 17 and
has one or nore ports 19. An upper o-ring seal 20 and
FiglaBris @& viemngos ealargerl scalppdrpaetiof thegdispeaser of finere 3, in a
second bore 16 provide a sliding seal between the
seﬁogg(gpef:a)twglpog 't he second bore 16. An upper part of
the first bore 13 provides an outlet. The vol une of
the bore 13 between the piston 12 and the end 14 of
Figare 6osea YEew ©rpadargarbdcalatof parbok thepaesssol of figure 3, in a

second operating position, and,
Figure 7 is a sectional view of a pressure canister of the dispenser of figure 3.

A valve embodying the present invention is generally shown at 10 in Figures
1a to 1d. The valve 10 is suitable for use in any suitable application where a
controlled supply of fluid pressure is required . The valve 10 comprises an inlet
11 to which fluid under pressure is supplied. The pressurized fluid may be gas
supplied from, for example, a gas canister. A piston 12 is moveable within a
first bore 13, its movement being constrained in this example by an end 14 of
the first bore 13 and a circlip 15. A second bore 16 having a smaller diameter
than the first bore 13 extends from the first bore 13 to the inlet 11. A piston rod
17 is connected to the piston 12 and is slidably moveable within the second
bore 16. A channel 18 extends from the upper face of the piston 12 through

the piston rod 17 and has one or more ports 19. An upper o-ring seal 20 and a
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exanpl e venting to atnosphere via a suitable port (not
shown). As such, the piston 12 is able to nove freely

WO mosasonse to the net force fromthe differe,tT/GB2008/001830
pressures at the inlet 11 and the outlet acting on the
| arger surface area of the El ston 12 and the smaller
surface area of the end of the piston rod 17. Figure
la shows the valve 10 in a first, equilibrium

loRBF! tl‘u‘? se 94 es@b%gt'eﬂ"‘ﬁr ﬁ%@/é%ﬁ&?@h@%ﬁﬁ%ﬂgeie Wiide a

ence e bor 'S b "ance
sllurrtgsseal Gbetweelhehe piston eodl 1aNd e dezondebare®ld. &n apper part

i VR g S THRSENTE 4B 53 B 0
pl%tBﬁ o 558Qh%%nﬁ°14?6f‘ boR P3 EbeéﬁaHV‘é? gsggpﬁées%ﬂye, for

rictional forces su as bet e sea
examble henping ttoratmodphére Vilem suttablprpst (mat shown)eAsmLJoht the

PieiBhets S 36 S ireod R egouied hineatet s ppahe Hiferent

pragflre8 &t tise Irfiét i éﬁ@'fhelgutht' act@ dretHe lfanm éd?l%cé@’?@é@?the
force due to the higher pressure at the 1nlet

pisteni iZgarchthengmalien sustacarasaa of thenend afithsf pisten r|06d1 ny.
The piston 12 will be urged upwards, noving the | ower
part of the piston rod 17 out of contact with the

Figareeta ©hoivethé vialveAsotine first eécnmmmtwbrt hﬁhér@dhéﬁower
and the second bore 16 will not be exact, fluid under

presaysuateth PHtlet aod thensagh theebprg dB l§1ba|@ﬂ@eq>@wtf§lelblgher
prgggl%r%hﬁflﬂglmléﬁ hata‘b ii8§ t&tflgé %H}aﬁll ri g@fpf ’leﬁﬂa Of the Fod 17.

e ou Ras GFRcrease
Actondinglyd shereris emoanettfbmqoolsttlmm pib’iom\ll1|2|, oemﬁctléﬁtmet force on

rd f he . f th 17
the DISIPR 12- ot Give B Biion 6 roviagansfany feighoioness ueh as

bélwb@h'ﬂ‘i’e Eeél"stZ(Pmaa?\oGth@VHisth r689gre 1c, the pressure
In the first bore 13 has been conpletely rel eased, or

reduced to atnospheric or anbient pressure, for

When the pressure at the outlet falls, as shown in Figure 1b the piston 12 is
forced upwards to a second, open position, as the force applied to the piston
12 will be less than the upwards force due to the higher pressure at the inlet
11 acting on the smaller area of the end of the rod 17. The piston 12 will be
urged upwards, moving the lower part of the piston rod 17 out of contact with
the lower O-ring 21. As the tolerance between the rod 17 and the second bore
16 will not be exact, fluid under pressure will flow through the inlet 11, the
ports 19 and channel 18 into the outlet 22. When the pressure at the outlet has
increased sufficiently, the downwards force on the piston 12 will exceed the
upward force on the end of the rod 17, and the piston 12 will return to the first
position of Figure 1a.

In a third position as shown in Figure 1c, the pressure in the first bore 13 has
been completely released, or reduced to atmospheric or ambient pressure, for
example due to the valve 10 being deliberately removed from a dispenser, or
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exanpl e due to the valve 10 being deliberately renoved
froma dispenser, ordue to a | eak or otherwise. In

WO Piog/1e@8e, the pressure at inlet 11 will for ceCT/G82008/001830
pi ston 12 upwards until it engages circlip 15 and the
ports 19 are above the uppe® Oring seal 20. No fluid
under pressure can then pass fromthe inlet 11 to the
outlet 22, and so the valve 10 is in a safe condition.

YRTAS o0 HRIMPAE R 5 AR5 o] force e
pis®In 12 wpviras Gt ﬂ'élﬁageéscn%h WS hAd fthe Worts1o afe above the
refill pressure ap to the outlet 22 forces t

uppest @ringrser)dtuaial Suidninderipressiue lees thenqasstrom the inlet 11

o 72, fod BTG AT R4 AFE shl ol D07 Do

provi de a fluid connection allow ng fluid under
ressure to pass fromthe outlet 22 to the inlet 11
@ at §as W@@W somprisgs &g seurce ahfiuickunden riessyre, theevalve

@'c%hoé]s&% V‘h\é,\%d i‘i’c? r upﬁd%a‘é"é‘,‘@rﬁ%liﬁt eHPAS lshblyr! ﬁaﬁgﬁﬁe 48 a refil

I on s ernatively,
prtelsaures |anfphgd ueetrteheutleh‘ kel fomeessme istonut edaviewaidst antil it

reBG0RS 2o Pt S BBl Me%?é{ﬁgbgé%ﬁth“?ﬁz«?n@ 14
oft thé Hork O‘r‘%.t ?Q?io?héﬁrfén D ¥ eRdt BS %rbﬁd@ngaﬂiﬁg &Hrﬂ;ctlon

a source o pressure, per I ston
altawing tfluichundert hesshrertd) pags iromrthelmxﬂet g tautgenalelm When

th I d th f
thEC PlessUfs o8 sibfansed Fom I HPBEL 42 offemaleten Tl it wyoed
URERISOlMA it FloRPes IHE hodtion sHOW iP Fijurdi 1. iR rivatively, irhther
it is desirable for the piston 12 not neCessarily to

theoraimply use they ieffllapressure torurge|the pistap Iz tond fewrdh pasijion, a

[ h

st abS AP PichOlsE Bh A g Dl R Eafl tEE B 1o move the
pisinveRrotthe foahatpdsitiamdhentthetvalve gieagages witks aagource of

alternative piston 12" and rod 17" in which the rod )
refithpregsure, and permit the piston 12 to return to the third position shown in
Figure 1c when the valve 10 is disconnected from the source of refill pressure.
The fourth position may be defined by some other stop, such as a circlip within
the bore, if it is desirable for the piston 12 not necessarily to contact the end

face 14.

It will be apparent that any other suitable configuration of channels may be
provided in the valve to allow for a connection between the inlet 11 and outlet.
Figure 2, shows an alternative piston 12’ and rod 17’ in which the rod 17’ is
solid apart from a through-bore 24, and the rod 17’ is sufficiently long that it is
always in sealing contact with the lower O-ring 21. Movement of the plston 12
causes the through-bore 24 to open and close a supply channel 25 to supply
fluid to an outlet 22’ in flow communication with the bore 13.
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solid apart froma through-bore 24, and the rod 1T is

sufficiently long that it is always in sealing contact
wowRdok/14doel | ower O-ring 2 1. Mywvenent of the piBCDGB1®S/001830

causes the through-bore 24 to open and cl ose a supply

channel 25 to supply fluid Yo an outlet 22' in flow

communi cation with the bore 13. When the valve 10, 10

i's connection to a device such as a dispenser mhich i's

Whgn 3Fe RERBLAE Al BoBIdGRoHI0 3 e Sl eh e kpplier which i

tows@prﬂi@daﬁm b@é\ﬁsuﬂse&lﬂﬂm 6t Will bd @ppaksift thaetheapisonlf2 will
ermt fluid under pressure to_pass fromthe inlet

beri g thié Pesitioarassshawie i biasirg ¢. Te caysadee yabyey1G ty permit
g TRaBYRIsSate EAOQ??{QRBP}HQ@L diat1 b ARG B M BBR 43, it is

econ e exanp I gur e

anmshanyofsbr2§orhe physical egleaenp do tinitiallp movmetbeopusﬂﬂnantoathe
devi,ce to0 hthevlve 10|§attache Vi a

seCAPd A9shiono eXRMple ofkighre.2,a piieh 16d 28 '§d’r’@\4\'€8d as part

of Déshridefort 37 8A%EFeRER f@%ﬁé?\nth%a/al\ié‘?o l’i’é@@atﬂ%ﬁ ﬁg é"iHrﬁaded
I's e

cone Into contact wth the piston 12, place t
cqmnnectmn 23. fAsthe halvel ‘rﬁsesdsqreweﬂlcmtodhe Fhmpaded Jaonnection 28,
ass fro i nl et

tg BN, B 25,58 Goind T Sub W el BsBh, 1A iSplage. the
pistbn tI2EfrbPI the lchosd b 6§S|ﬁ(9|rﬁ of Figiré 1% allohgndp bﬁééﬁhré?o phbks from

move to the first, equilibriumposition and

the imet 4l daths bepea: Onse tbﬁsﬂf@%%\é'ﬁ within dhe devisepants benee at

th%ﬁﬂgeﬁo IQQéE @feﬁﬁ&uiﬁe s&rbqgg\ﬁglerrn#?? té)ftpy}ﬁ'shgéagjﬁlbgum
poRitRms Wnd Subkegueritieppdhistey alsv disthigséd siotd Jnr eskppned to
that the piston 12 is not able to nove to the fourth

Ch&@@??l"’bﬂ"%@ﬁ%ﬁr\aﬁ thepogeidé- 1d. This may be achi eved,
for exanple, by selecting the length of the rod 17
such that it cannot extend beyond the lower Oring 2
If the oalvey 10i isi hotnintemded dmdee able ta\pelrmitf rdfiﬂ'mgpb‘staopreb%ure

so@?ggt, Elg?rﬁg'\seldb@lggtrﬁ%y E)glecpglg S%rleééé)uch tnat {1)19 plston’1é) |rs not able to
move to the fourth position as shown in Figure 1d. This may be achieved, for
example, by selecting the length of the rod 17 such that it cannot extend
beyond the lower O-ring 21, or by limiting the range of travel of the piston 12
by the position of the end 14 of the bore 13, or providing a further circlip, or

otherwise.

it will be apparent that the valve 10 may be used in any suitable application,
where it is desired to supply fluid under pressure from a source at a higher
pressure to a device or volume at a lower pressure. The source may be a
container holding fluid under pressure, such as a gas bottle, or a pressure line,
or a pump, or any other suitable source. The construction of the valve is
simple, without the need for biasing or control devices, and the relative

dimensions of the piston 12 and rod 17 can be selected in accordance with the
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otherwise. It will be apparent that the valve 10 nmay
be used in any suitable application, where it is
walewsnemdot o supply fluid under pressure from aPGDGBZ@®S/001830
at a higher pressure to a device or volune at a | ower
pressure. The source may be8a contai ner hol di ng fluid
under pressure, such as a gas bottle, or a pressure
line, or a punp, or any ot her suitable source. The

oG LT8O Sk e8 B LY THBEvARE 0 i

 suliaBforaninidirisdtpnarst Simple tam@nufsttdré. can be sel ect ed

in accordance with thedesired pressure of the source:
and the outlet pressure. The valve 10 is suitable for

i eKkePhlo AaicaoR 0F vio TBIE Mt 102 ELE Med it {26 fice to
Figgfesr errku;?t A Elsgansa i$ slwownh ah 30, spethaseef(famp@ognlmpasing an
. jint e co |S|n an aerosol operable
agiQen QW@B%@@%@ r@fte’ﬂtﬁ@ éh%ﬂb%?@@?%?'@p@ﬁ@@@e%? st
r u
sifad, &1, fod Bt Ihay BNanl bR tyBE G YisBensér labhBediied. The

dispemmrnisﬁ cenprises ehobuifairgerad1 fmulnmjdin@ adlquldstmbeedispensed
a.ca 2 at the,u cont ai.ner

cigsERBY it PPl (e Ppehend hRE eSdrkr 31 FemsEtRimat 33

isidispdsed antied Rfver3pdrt 1P the T@hinér 3PUbGRcBived@Source of gas
pressure, as discussed in nore detail below The cap

pregsurgs as disgussedzimmaone detail belaw el el isapx32tisng rozele 34a

a2 P W RGNS e ne bl R M KOst ™ Bihaif3s i

pr@QZiéldewBléh wheh présddd] gbAnedts ties dipctube@ny toetheaitizale®a so
pressure in the container 3 1, through the

th@F bqw"gkj& f@’&&dafl’ﬂin dbe Cpﬁtadﬂlﬁfj' 3t B the pressuzadn thehgontamer 31,

PR AP (6 34 PO EAHIABIRGAR JalY | ect Tt he
connection part 33 to the interior of the

The connection part 33 comprises a generally cylindrical body 36 with an

internal seal 37. Vents 38 connect the connection part 33 to the interior of the

container 31. A push rod 39 extends downwardly into the body to 36 to engage

a valve 10 as discussed below.

To provide fluid under pressure to the container 31, a pressure source 40 is
provided. The pressure source 40 comprises a pressure bottle 41 and a
regulator 42 which includes a valve 10 as described above, the piston 12
having a seal 12a and being moveable in an end part 40a of the pressure
source 40. In the regulator 42, a threaded screw 43 provides a connection to
atmosphere for the volume below the piston 12. In this example, the threaded
screw 43 also prevents movement of the piston 12 to the fourth position as a
safety measure to prevent or hinder discharge of the pressure bottle 41 wheh
it is not in use. When the pressure bottle 41 contains fluid under pressure and
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container 3 1. A push rod 39 extends downwardly into

the body to 36 to engage a valve 10 as di scussed
wedoemscodn provide fluid under pressure to thePCT/GB2008/001830

container 3 1, a pressure source 40 is provided. The

pressure source 40 conpriseg a pressure bottle 4 1 and

a regulator 42 which includes a valve 10 as descri bed

above, the piston 12 having a seal 12a and being

E BHERE sty 4B Rt sorietlun B BFRRGT sod e Vanve

1(cighmersd tHim pesitdrias BREWA if Figdrbelcvm ume bel ow the
piston 12. In this exanple, the threaded screw 43 al so

prevents novenent of the piston 12 to the fourth

THRFEISRRO 88y e5a B MU RASH By O LSHRTHGH pdh % shoun
figuse 4, Yhdnsertiagthegressurbaouree anfll it passesithd beald3UrRigshing

ressure andthe re rce 40 js.not connected to
th 1RSSR LG, T irhes pringi o dsien 117 40 iconiad v fhy Bush
roR %50, tAé’Bg@éﬂt?éH)%oV@ fRigUrdeslthe diSonP ?%Wef tr%oﬂ‘ﬁr‘aepéé?tlon

Is intro ucedlnothe connecti on part s shown 1 n
artd ipto éhel sebsmd npositionngs tshewpr iaskiguiee §ouFtum under pressure is

suBRied, o né, SBlvento sindtigh VEsts ipEn s - EaaiNes hdvhen the
co?téiﬁerf 84 réSche$ adRfabiddpresalry &s $dtitsy sslgetnd ke Biié®slons

2 away the third positlion and into the second
of tlag ptsrt@mm@r&w@mn ipdF] Gas dissussed,phovedbe pistes derwillimove

to?Hé) équjllglﬁ)@rﬁ\?@s‘f%bhe ét%v{rwnoﬁgn?v nts 38 into the

con contal ne reaches a
SU|tabIe pressure, as set by selecting the dinensions

?}%It he piston 12 and piston rod 17 as dj scussed above
Althouighi toBopressulm souTegyA) LB GRInechian Pag 33 1arer shawn located

SR, PN LIRS, o o BB pan o

thgeoeatanery 3 teatdispdnseoimayhbe qoavided ewitlBtHe presscossaurcedand

co\MtalnernIothteed ar\{dvla coﬁnecttec? In any suitable manner.

it will be apparent that when the button 35 is pressed to dispense liquid from
the container 31, the pressure within the container 31 will fall. Accordingiy; the
piston 12 will be forced upwards and fluid under pressure will be supplied into
the container 31 until an equilibrium pressure is once again achieved.

When it is desired to refill the pressure bottle 41, the threaded screw 43 is
removed or sufficiently withdrawn to permit movement of the piston 12 to the
fourth position. The valve 10 can then be engaged with a suitable refilling
nozzle 44 which urges the piston 12 to the fourth position as shown in Figure
7. Pressure is supplied from a channel 45 of the nozzle 44 through bore 18
and outlet 19 into the pressure bottle 41. When it is desired to refill the
container 31, the cap 32 or the connection part 33 can be removed to permit

liquid to be introduced to the container 31, and then closed with a suitable
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the container 3 1, a dispenser may be provided with
the pressure source and container |ocated and

w@omseetoed i n any suitable manner. It will be BOPEB20VB/001830
t hat when the button 35 |s ressed to dispense liquid

fromthe container 3 1, thellbressure within the
container 3 1 will fall. Accordi ngly, the piston 12
will be forced upvvards and fluid under pressure wll

. lied int t til oy

iqB; BRE, pEs Gl Sefie " AletRaydd, HTkltatlh, thanliquic to be

disgerisedi may Bedint®iduked tife ﬂhé&&ﬁﬂélﬁepgﬂtthﬁ)u’thveﬁtﬁ%S prior to
threaded screw 43 is renoved or sufficiently w thdrawn

ingeting the preasuesgerceO: he piston 12 to the fourth
posi tion. The valve 10 can then be engaged with a
suitable refilling nozzle 44 which urges the piston 12

It wall tdeeabpan('jdngl thats the Elismsehmdvanﬁmusl in. T?t&lsallkb\ﬁs an
1S | e roma chan nozzi e th
aas37al LBISARTSEG LG B6 PO WG 5AR0lq oF BRnBIrefilediith both
t t4S pde r-£f on h
EDRE 5 BESIGRk i rob S MGGl Lk Brovides

supetamtral ladqamtages ober known cheresbls whdre therardiraeontaider must
t hen cl osed a su

o ok B R e behing, £ SukaBThl it @fhsourass ipnce the

contéhts hale beendiisdRrgasl may be introduced into the
container 3 1 through vents 38 prior to inserting the

pressure source 40. It will be apparent that the

ol AR 19 A ARRNRoh e bho S 008 8" 0Bl
mtr@jed bedarionhdibgide tbise Féliablydused. Uﬂlt@géﬁ@&%ﬂb@fﬁldlomde will
propel l ant. Accordingly, this #row des substanti al

noi @yt thg canvirpementdindamasing) effegte o knRwnepfopedants and are

coRfLRY o BEpIRUEN RN A0! RARER nd coron, e
aréadso itestc helativady m‘éixpedsmeamdemlllr@t hbse thelviaks agammedwth
kntoov% asr%m(gblé rp])(reoa/ qllan?s ]Foor example to provide a pressure within the
container of approximately 75 - 250 psi, the pressure source can contain liquid
nitrogen at approximately 4000 psi. The areas of the piston and the rod would
be selected so that the valve element moves to its first, equilibrium position
when these pressures are applied to the outlet and inlet of the valve 10
respectively. | cc of liquid nitrogen would give 696.5 cc as a gas at 70C. A
pressure source with a volume of 12 cc could therefore provide propellant for

approximately 10 discharges of the dispenser.

It will be apparent that the pressure source, comprising a pressure bottle and a

valve 10, may be used separately, for any suitable function.

When used in this specification and claims, the terms "comprises" and

"comprising” and variations thereof mean that the specified features, steps or



ni trogen or carbon dioxide to be reliably used.
Ni trogen or carbon dioxide will not have the
we@ewsneonent al | y damagi ng ef fects of known pr opet/Gamios/001830
and are conparatively cheap to produce and distribute.
Ni trogen and carbon di oxi deltare al so inert, rel atively
i nexpensive and will not have the risks associ at ed
wi th known flammabl e propellants. For exanple, to

nBo8, 2 ddlgeds” FndubPhe b el A: Bk ffesBlted de ice the
présericdl of dthgofehtuvies| sigps oricomppnextsrat el y 4000 psn. The
areas of the piston and the rod woul d be sel ected so,

that the valve el ement noves to its first, equilibrium

!

TR ‘ifggnd”&ﬁﬁ?%i‘iii"%?é@d’ai@%%@tespggiﬁ%ei‘ fig glaims, or
thé |a<¢uoiuhpanylnggchawmd daxgressedgﬁ theic spacifia fo@ss at iy @@msAof a
r ure s ur ce th a 12 cc coul d,therefore
MRS Tefe ETBBITG e riSeidSaet T chons o S o il JREOCRRS for
attaifing!| thBCBRRIosekl rédul, & APRSHRE, hha, §ék9arﬁféfy‘536f n any

source, conprising a pressure bottle and a val ve 10,
conmiamaiwmgéeusleiﬁeatar@ e dlilisedfor sealising ther inventiom i in diverse
for ﬂﬁ?éép in this speCification and clains, the terns

% and "conprising"” and variations thereof

mean that the specified features, steps orintegers are

i ncluded. The terns are not to be interpreted to

exclude the presence of other features, steps or

conponents. The features disclosed in the foregoing
description, or the following clains, or the
acconmpanyi ng drawi ngs, expressed in their specific
forms or in terns of a nmeans for performng the

di scl osed function, or a nethod or process for

attaining the disclosed result, as appropriate, may,

separately, or in any conbination of such features, be
utilised for realising the invention in diverse forns

t her eof . CLAI M5
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1. A valve conprising an inlet and an outlet, the
val ve having a val ve el enent noveabl e between a first
we@ensliidoni um positi on and a second open positiPET/GB2008/001830
wherei n when the valve elenent is in the first
position, the inlet and theldutlet are not in flow
communi cation and when the valve elenent is in the
second position the inlet and the outlet are in flow
C%mgni cation, and wherein the valve elenent is
veabl e between the first position and the second
position in response to the pressure at the inlet and
the outlet. 2. A valve according to claiml wherein
1.t he Avvalve spepeisingc arpinled eandh api quliat, theivalyeahpvipgta valve

eléM%f"‘?ﬁo@a%?ef THRRROES & irdt CediifGrilth gpcf’s.titk}r{1 &nd u%] | &IcofB%pen

a second snal l'er surface area responsive to the :
pasitess wherein when ithé etalvenwdlenaint is reths fitst posiionp trexainlet and
in reﬁgonse fo first and second,

) th t f. t
the G {IEE B0 a0 ARG RN 81t M becralinpleTapiansim the
sdcBRd Pp&sifich 'tﬁe”}?ﬂ(ﬁa?hS tHe dubibf %ta‘etbiﬂr flow"ch nication, and

COI’T!TUHI cation wt e outlet an e second surface
wherein the yabg eleinent is mawyeableababrearo thendirgti positiomrand the

soERiE PRl FesiRiRa e Borhuis A HROPRt ArdThn 2k, 2
t hrough-bore is provided in the rod, and an upper seal

and a | ower seal are g’rrg\/i ded to provide a sliding
2.sealA yelvReascarling pdclaima t ndheseito® valve element gampsises a

EERSHAD o i PR AT S S RS BT

sezoall smalldrawefaceearkasrespondiod td Ithé préssurblat the iplesswherein
the | ower seal, around the rod and enter the

the isfapHB JPeVeabI i) Jeseonse: i theget forsayom e frstiand second

s&fa%@eaq'é‘g clainms wherein the valve elenment is noveable
to a third position in response to the pressure at the
i nl et

3. A valve according to claim 2 wherein the piston is moveable in a first
bore in flow communication with the outlet and the second surface area is
provided on a rod attached to the piston and moveable in a second bore in

flow communication with the inlet.

4. A valve according to claim 3 wherein a through-bore is provided in the
rod, and an upper seal and a lower seal are provided to provide a sliding seal

between the rod and the second bore.

5. A valve according to claim 4 wherein, in the second bosition, an end
part of the rod is located between the upper seal and lower seal such that fluid

is able to pass the lower seal, around the rod and enter the throughbore.
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and outlet wherein the inlet and outlet are not in
fl ow comruni cation. 7. A valve according to any one of

wo bmspea@eedi ng cl ai ms wherein the val ve el enenPCT/6€B2008/001830
noveable to a fourth position to permt fluid flow
fromthe outlet to the inléf3 8. A valve according to
any one of the preceding clains wherein the valve
el enent noves between the first position and the

6.7 ho A KPR dkaRlng R B @l 5P ReScacify g g e Vanve

el@henERtmbsedliie 6 Rt thire poRitdntingeypdive: B BEEresheiev@ane inlet
the first and secondmpo& tions. 9. A valve

angl mled meheseinythg dnlgteard puttef atemet in e commppigation.
reference to the acconpanying drawi ngs. 10. A
di spenser conprising a container and a nozzle to

7.1 el gasalveiapeorting te anp oaewfthe precedimg claimt aviegein theevalve

di spenser further conprisin ressyre source to
elamgfl § meupableraet fyrsecstioh  Brené dc o fromBe outiet to
th@§flssur e source and contai ner being connected by a
val ve according to any one of the preceding clains.
11. A dispenser according to claim10 wherein the
pressure source is releasahly connectable to the
8. BonealAige 2Csarding T BRLRER die GRS s Hierein the valve
eldhBhEhibvelehatheenute fretipesitibANmid I8S éé&@naa;bd@u@ﬂeo@%/ in
pressure bottle. 13. A dispenser according to claiml
resprnse tadpemiessuresat fecinle) apd asttiat aed 50 hiae elamentias control
elérﬂgﬁﬁlsnﬁ{]es%ﬂ? t& n%ﬁﬂenﬂ'%t {80 RALMehP pERAALT tllié] ?i{&raeﬁds 4E&ond
source, the ‘connection part having a push rod to urge
posiiengal ve el enent fromthe third position to the
second position when a pressure source is engaged with
t he

9. A valve substantially as described herein and/or with reference to the

accompanying drawings.

10. A dispenser comprising a container and a nozzle to release liquid under
pressure from the container, the dispenser further comprising a pressure
source to supply fluid under pressure to the container, the pfessure source
and container being connected by a valve according to any one of the

preceding claims.

11. A dispenser according to claim 10 wherein the pressure source is

releasably connectable to the container.

12. A dispenser according to claim 11 wherein the pressure source

comprises the valve and a pressure bottle.

13. A dispenser according to claim 12 where dependent indirectly on claims
5, wherein the container has a connection part to engage the pressure source,
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contai ner. 14. A dispenser according to any one of
claims 10 to 13 wherein the nozzle is connectable to a

WO a98/1¢800endi ng i nto the container, to permt PCEHGBAOBHO01830
be di spensed fromthe contaﬂﬂgr 15. A di spenser
according to any one of cl al 10 to 14 wherein the
l[iquid is dispensed as one of a spray, a jet or a
foam 16. A dispenser substantially as described

théﬁ{)ﬁ{&ﬁct éé’:"t naing %'t' fod Etﬁ AR gﬁ%;%’é E%g?%rﬁ&d?ﬂ%he third
pogiteal t@sthda hmwdwpasrtimmmhem 8 hpressurengraumye lig) etigaged geith the

container.

14. A dispenser according to any one of claims 10 to 13 wherein the nozzle
is connectable to a tube extending into the container, to permit liquid to be

dispensed from the container.

156. A dispenser according to any one of claims 10 to 14 wherein the liquid

is dispensed as one of a spray, a jet or a foam.

16. A dispenser substantially as described herein and/or as shown in the

accompanying drawings.

17.  Any novel feature or combination of features disclosed herein and/or in

the accompanying drawings.



