2224488 Dt SPENSI NG APPARATUS FOR PRESSURI SED DI SPENSI NG CCNT &? Thi.g
I nventdi on relates to dispensing. apparatus 5 for di spensi gf 415 éB
spreduct Yrom a pressurised di'spensing container where it is required to
dlspen§€ an accurately netered quantity of |iquid- product Pressuri sed

di spensi ng cont ai ners have been used for dlipen5|ng ‘a W de variety of

| i quid products 10 and in the past have<typically enployed a |iquid
~propellant mixed with the liquid product such.as a hydrocarbon or

1 uor ocar bon havi ngp3spukb b RbEXRRIHE YBROURRRCBRTUER Brciaiahor ki ng.

tenperatures to pro rTgura pro (TIT O
appar at us. The use of such liquid prﬁﬁﬂmaiﬂﬁg_homever i's now known to
create environnental and safety hazards. Al ternative di spensing appar at us

such as netering punps have been adopted_to avoid _the use of propellants
al toget her but there ar Ehasnip¥eption relgtesnker dAEPEnsinga athst h

such punDSSSlncebeealsﬁaﬁéih yaf@ﬁquia bbedu&erftemdappeessm&leeuuator
having a | ong d |agen5|n stro atively actuation f.aorce. The

accuracy of the FeFBPBEH 838°P§aénﬁ§ LFF& 6ﬁnﬁs &3&5? P FIFRETES be
| ess than 25 ahhatbearagetyohetereticquagtitlyvefuldduist praductssuri sed

di spensing contai ner fop yoLahLbg g&ggsngﬁhaat:%tgmﬁ' b BB eRrshor t

stroke with IOM/actuatlng applications such
di spensi ng nmedi casedt forhdispensing af wvide Nardesy 96 1 é’rog%s)/

' ”portantl?jTger ealavent bReepase haeentwlbamyabhglmyadt a Makgmidgse of .
Gas propel | ant s’ BRPERLARBCGRLE8H.VALin ShAn LABLA R CPURRoFHED 88 nd a5
pkessures. SUChdemaaebaﬁdog'aflnbnpeb.lr:hbhshand.hgda suffdgdrently :
- high vapour pressure at normal working temperatures
to propel the 11qu1d product through the dispensing
15 apparatus. . The use of such liquid propellants
however is now known to create environmental and
safety hazards. Alternative dispensing apparatus
such as metering pumps have been adopted'to avoid the
use of propellants altogefher but there are a number
20 of inherent disadvantages with such pumps since they
E generally require.the ueer'to depress an actuator
having a long dispensing stroke and relatively high
actuation force. The accuracy of the metered dose
in a metering pump is generally_found to be less than
25 in the case of a metering valve used with a |
pressurised dispensing container for which the valve
actuator generally has a short stroke with low
actuating force. For certain applications such as
dispensing'medicaments the accuracy of the metered
30 dose 1s very important.
| There have therefore recently been attempts to
make use of pressurlsed_dlspen51ng contalners with
metering'valves and using compressed gas propellants
which are gaseous at normal working temperatures and
35 pressures. Such compresséd gas propellants include

nitrogen.



-2-- According to the present inventionthere is disclosed dispensings.  ~
apparatus for dispensing a liquid product froma pressurised di spensing-.
contai ner conprising a collapsible chanber netering 5 val.ve in which an.
el astoneric sl eeve overlays an external surface of the valve body to d&ine
a metering chanber -t herebetween and is col Fapsi-bl e on actuati on of the
valve into substantially confornal -contact with the external surface such
that a volunme 10 . of liquid is dispensed which is equal to t he vol une of-
liqui d di spl aced from t ACER¥dinggten hecPregentpinventionhitbierendsval ve is
nestably recei vednscemséuea@ﬁspaﬁéﬂh?eapgaﬁ&eﬁst hsrnaﬁﬁeafmhaeacw and an
outer end of the val ve,such_t hat osed col | Ctlﬂaﬁ nber is

defined between tHdWAS RE qﬁF?h%rEE R PReRBuRises ﬁPE&FFﬁQ |n use
Fetmegn t he coH(nnntqpnérncmmprds%?gaa collapslbhe_?gahbeﬁemetgrwhbch ad

i qui roguct i ner held in redet erni ne
or?ent altol o(r%ufor ?peﬁr%l on%}!@gnaﬁ g’f%geé/l%ﬁbc ?%?e?VF-ﬁ a§8 fRe "outer
end" of the val vexternak surtace of fthe svalme bd:dyvabvéeﬁmﬂevuai chis
outermst with reRgating dHEMSON &b s ax?aeisLéeixﬁl[aQﬁbiap patus .is

adapted for 25 di s en5|qg froma confalner 1n an orien atlon I n
whi ch the val ve i&€F Yﬁ;Yﬁw#ﬂﬁﬁd%ﬁb$@?ﬂ%bﬁ%lioﬁﬁnfgvva& dip

tube extending f rcentdet cith otﬁ&eeﬂwamssumée Oéuéﬂetﬁéﬁtal GSﬂ.ume

Alternatiyely th t f.or, 30 sin roma
cont ai ner\ilgnyan %rﬁe%t%éc: %!raﬁlla% Orﬁé’@eﬂ "&H%‘h 15 %?17 pgﬂ 8?735‘9 and
wherein the commmﬁ<%ﬂQUkﬂrdm§nian§¢wanm;thnamntemmnga@bamher$ anctupe cup

wal | adj acent . t N 1443 iR ith %@W@gfs q{esfﬁﬁl% %@Sf@g&t géﬁihat a. W,

greater 35 proportion of a ul !Product can penséd an has
hitherto been poyﬁq&saoperable be ween the mouth of the cup and an

outer end of the valve such that a closed collecting
15 chamber is defined between the valve and the cup and

' means communlcatlng in use between the collecting
‘chamber and that part of the conta;ner in which a
liquiad product is contained when the container is
held in a predetermlned orlentation for operatlon of

20 the valve. '

' In referrlng to the "outer end" of the valve
the 1ntended meaning is that the valve end which is
outermost with respect to the contalner in use.

Preferably the apparatus is adapted for.

25 ' dispen51ng from a container in an uprlght orlentation. \‘)

1n which the valve is uppermost and the communlcatlng '

means comprises a dip tube extendlng from the cup to

the lowermost part of the container.

Alternatzvely the apparatus may be adapted forg

30 dispensing from a container in an inverted

orientation in which the valve is lowermost and

wherexn the communlcatlng means comprlses one or more

apertures in the cup wall adjacent the cup mouth.

An advantage of this arrangement is that a greater
35_ proportion of a 11qu1d product cam be d1spensed than

has hitherto been poss1b1e.,

n

-



‘Conveniently the valve includes a ragiakly outwardly projecting annul ar
flange. at its outer end, the cup includes a radially outwardly projecting
;annul arf I ange adj acent- its mouth and wherein a 5 ~  sleeve includes a
radlalhf outwardly projecting.flange which is conpressed between the val ve
fl ange and the cup flange to thereby consfi Buf®e the seal neans. _
Conveniently the valve and cup. are recei ved 10 wthin a ferrule t hr ough
whi ch an actuator stem t he :val tend and _t GH cu ained in
sealing relationship wt n?ﬁ@;ﬁﬁﬁig vﬁbé& HFﬁEFFoﬁ' ferrule.
Conveni ently t heonppardlys projestdmgl ahhalmrt f1ahge att HEscoutsEmendyy
crinping the fer e n and

EHk f:'uﬁe‘in%'i%%%”g trag'l%&lgn g&%ﬁ&@e P&%Qte%'t'l g

i ncl udes further Sea ans opera e and “cont ai ner
lip. Preferably @neularvélaasy ééﬂﬁﬁégtaﬂtﬁnﬂéﬂﬁalazé whereimiger and

defi nes chgnnel g?é@%eCQHE!ﬁHEQth”ﬂaE&hWQ?nohhﬁara§9r5%b ebpgr and the
col | apsi bl e champer, therg8 ei,ng.provid agﬁaX|aI ¥ Sl'i dabl e val ve

actuating sten1e§%éﬁﬂ?n§ HxﬁélF?mpﬁﬁﬁﬁﬁﬁ EVERPeFhE VaHYfodlangst | et

val ve nmeans Operahaethet vapn £flange tbheherebyagdnkidtatdy thie slealouter end
of - the internal gnger so as to dispense liquid therefromin an open
condition of the 5 F¥e and inlet valve means oper abl e bet ween the body and
the stem at the inner eGanyenipptilyt Sheavaimendbd cupadmriet riecgived30

~ theretoifga cl Oﬁgénsand' tberutb Eﬂroﬁﬁhvﬁh%ﬁr Shnahlaﬁalta!:%t\éi% Y:% means

conprises an annu seal . portian I 'eev co-Qperatlng W th an inner
end portion of tFBesYéﬁVéxF§ﬁGPﬁ§ fRAOEER CHE %&a@aﬁﬁﬁﬁﬂﬁﬁ in

The el'astoneric séemmgl Pesdtlionshdpr @igANERE vaLvesbyoa eﬂi-lmﬁea form the
neLering chanberfg aEgon of the ferrule.
' cOnvenlently the_apparatus is assemblable with
15 the container by crimping the ferrule into engagement
| with a iip of the container and_includes further seal
means operable between the cup flange and container

lip.
Preferably the valve body defines an internal
20 chamber and defines channel means communicating
between the internal chamber and the collapsible
-chamber, there being provided an axially slidable
valve actuating stem extending'ceaxially through the -
internal chamber, outlet valve means operable between
K_/. 25 the stem and the body at the outer end of the
internal chamber so as to dispense liquid therefrom
in an open condition of the valve and inlet valve
means operable between the body and the stem at the
inner end of the internal chamber to admit liquid
30 thereto in a clesed condltlon of the valve wherein
' the inlet valve means comprises an annular seal
portion of the sleeve co-operating with an inner end
portion of the stem extending through the seal
portlon. | | . '
35 - The elastomerlc sleeve in such an arrangement
serves not only to form the meterlnq_chamber but to



-4- cooperate with -the valve stemto provide the inlet val ve neans. Thi s
sinplifies the construction and assenbly of the apparatus. Preferably the
sl eeve further conprises an 5 annul ar shoul der portion nestably %
receiving the inner end of the body, the shoulder portion and the seal*
portion being integrally formed of reIatlueLy.thlck and thin material
respectively whereby the shoul der portion and seal portion are relatively
rigid and 10 fl exible respectively so as.to positively |locate the

sl eeve upon the vabperaedy withl ThePaflivid lsandatwrgmvme GEhé henseel
portion. An advan%ﬁ 9e of this ar lﬁ@genent the sea ortlon gan be
made sufficient! Y3 exi®o 1 %ﬂqqiﬁﬁiﬁﬁﬁ wancRd o be

rel axed with respesembdyt ke Tthlentappa nadsid J ons -of - the st em and the seal

portion.. The shoul der d t hat
the sleeve is positivel ;?g:%e I?Q@aﬁi#p%ﬁ% Cﬁt@}t dy SO

that there520 anmlarms@mld@sgmtdfon neshakdy mmnmethe eknmer of
the seal portioneagdde ®xe ® tfﬁec@ﬂoaﬁ&iéaé qoo%ieoﬁvaelﬂ e ld&af! cEVE

whi ch define the neterin er e . sl de wal the shoul der, portion
and the seal porPPGﬁlﬁEy%FﬂgﬂeF€F§Q£§hhﬁ(ﬁﬁQQQQ/qQNFﬁiﬁgiye 1y wRi®hut the
di sadvant age of mhgetadn mﬂerﬂahemaium whereby athe/ adheuld@ans and

(0ol 2oL, BRRRIGH apd gl W AR ASS i O LGOS L

readi | y noul dabl Si
t he channzb rreanflempﬂlese:esaegtawahy tsiee abbdao @qs;rtﬁv@lmﬂeoaweftm\ t he

i nner end of theg % gnc%?lry@laq%% W § chanber, at ,

~least the inner en ort on o he sl ot exten ng radially 1to the :

~ ‘internal chanberd95°3yat1°nbﬁﬁbl £ RPAT Wt ween t he col | apsi bl e s

chanber and a | ocation Ahnaahenttatﬁrwﬂ mhmtwraad;@mﬁ i® that the -

| seal portion can be made suff1c1ent1y flexible to-

15 allow manufacturing tolerances to be relaxed with
respect to the relative positions of the stem and the
seal portiOn. The shoulder portion can also ‘be made
sufficiently rigid- that the sleeve is pOSitively held
in a static position on the valve body so that there .

20 is'a'higher degree of isolation between the flexure

- of the seal portion and flexure of the collapsible
 side walls of the sleeve which define the metering
chamber. The side walls, the shoulder portion and .
| the seal portion may therefore be integrally formed

25 . without the disadvantage of interaction in the

| operation of the inlet valve means and the
collapsible chamber. - A further advantage is that
the sleeve is readily mouldable in a single simple

_ ' operation. ' ' '

30 o 'Preferably_the channel'means comprises a slot
in the body extending axially from the inner end of
the body into communication with the collapsible |
chamber, at least the inner end portion of the slot

_ extending radially into the internal chamber to

35 provide a flowpath between the collapsible chamber

and a location in the intennalfchamber adjacent to

A



“.5- the inlet valve neans. An advantage-.of such a slot is that the flow
patth it provides, enables the coll apsi bl e .chanber to be refilled with fluid

;passing~through the inlet 5 val ve neans directly into the coll apsible
chanbe ia the slot when the valve is in the closed condition. This
arrangenment is distinguished fromprior art rﬁarrangerrents in which the
refill flow path takes an indirect path fromthe inlet valve means, al ong
the 10 l'ength. of an i nternal chanber and -then through an access port
into the coll apS| ae:g HE% esent arrangement thereby provides
faster ref|II|ng VS 5% A further advantage is that the

slot- is easily noul dabl é\raadafmgﬁ @ﬁ)fSWﬂE amlot isodhal e iflawes not
require the use %fe&f"q.t"" ﬁb\fﬂd@s“ga |é¥ he WY1 agitf Iy dtamddie &eal

portion of the sl'éeve corprises ar proj ectlon havi ng a I‘E}}dl ally

i nwar dl y di rect edpeamefiidled B”d%‘h ;ﬂ-tut dcmacﬁﬁ%g Fprough, the g An
advant age SUCI%a"ivré l?néa'i‘lé tM]:‘écd'ﬁl(ilt |1Qﬂ:&Qih@%]Il*&pSiQﬂ]e e dnber amh t he

stemis reduced to there rovid ot hness rati ul ar

embodi ment s of tﬁé‘eprsgé’é:n l'JfO riDé’? 1s N cﬁ °5f‘fib jbofi'by way of

exanpl e only and mish arm:fa&rg@mt a.s mmqiai;emgfmmmgm @Erthi ch -

Figure 11s a Segafgﬁ'hadn t'rP @cﬁ'é@%ﬂqla%%@ﬁ@%é@ use
tal e

wi th an upright gure I's a part sectione evation o the 30
_apparat.us of Fi glimhraqt mﬁi'# faamo Fha et Frlgiehaeans g aleng ithey graph

of metereqgdose aqaigig Jﬂ"'%x{“iﬁiﬁrrﬁl HHa42d 10 Hnd i athreigly dre

apparatus of Figures 1 and Flg re owWs al ternative enS|ng 35

appar at us adapt e@®9SHS%iRGFN L{?’reorﬁéq&ﬁﬁ’%qﬁe 5} 1nvcei‘¢}f£

OKLentatlon andpresent arrangement thereby provides faster refilling .
of the metering chamber. A further advantage is =
that the slot is ea51ly'moﬁldab1e'as a feature of the

15 'body since it does not require the use of radially
moving moulding tools. '

Preferably the seal portion of the sleeve
comprises a tubular projection haVing a radially
inwardly-directed'annular rib of part circular

20 cross-section. : _
| An advantage of such a rib is that friction
between the seal portion and the stem is reduced to
thereby prov1de smoothness of operation.
' Particular embodiments of the present invention
25 " will now be described by way of example only and with
reference to the accompanying drawings of which:-
. Figure 1 is a sectional elevation of dispensing
apparatus adapted for use with an upright container:;
_ Figure 2 is a part sectioned elevation of the
30 apparatus of Figure 1 in combination with a container;
' Fignre 3 is a graph of metered dose against the
number of actuations obtained-using the apparatus of
Figures 1 and 2: _
Figure 4 ‘shows an, alternative dispensxng
35 apparatus adapted for dispens1ng.from a container in
an inverted orientation; and: '



m;éi Figure 5 shows an alternative dispensihg apparatus adapted for use with
In Figure 1 a dlspen5|ng apparatys 1.

an upright broad rimred container.
a valve 2 which is nestably received within a cup Skéorned

conprises 5
of arigid plastics material. = The valve 2 _is of the netering type in

whi ch an el astoneric sleeve 4 overlays an “ext ér nal

the val ve such that an annul ar netering chanber 7 is 10 defi ned-
t her ebet ween.

cont ai ner

The val¥qghrkSsf Chiid bR Uiterhat ive’ Wyddarntidl spensing

21 as shown in ure
act uated by nanuappéep#§§s ﬁP&Fdaf9§IVéesME#PBaﬂhuﬁ¥ By &xgdbcat abl e
axially within 1pimmedt B8nkadne®.and the operation of the valve is such

|s pensi ng |qw

that at each depression_of _the stem a vol une,of i ﬁUId eggﬁe to the

contents of the meterindPcFiFHER # AsSdFPERSIGG
stemis resur nedat Oaﬂ.ir& rewhiphsiiki msltﬁbnyemedv@‘d ar:rt&tm a Zﬁzp 3 .spring
9 at which tine
l'iquid which ent

a7, A0 U Blakehd RRRSHST, Dindh valas Yo

i nner nost end 1206f thbeme&lete-nm ttuplees-peuhltcb aine ed@stamenic Elegke 4

exter nal SurfaCeovebiﬁggeaﬂegg'tgrﬁhinﬁh%a& 5 ofSR Bbdy &IdNaRsi vely

decrease in size int

contai ner 21. Th¥2dveseyrbr thaf apyanpular metexing chambeml i which

coaxi al | yygver | ajgrihegbedrébetwtea.sl cane 4aflivies 2sdal igigitedriningsen

. d 51 of th | v Al | o 52
fornedegy a tﬁIC BﬁﬁxgrSPsPﬁ&sfpeg&@£ﬁ§?&?§éF gﬁfﬁ&Fﬁh Lit g ortlon Isfﬂ

portion extends Faduzkl g fowaddspensinge ldiqud dndi4.
i nner end 68 of the 35 mhe Y2hVe 304y @ctua%%ﬁ?%@eﬂﬂ

outer

t he

15

20

25

30

35

I nward axial direction with respect to the

an

a valve stem 8 which is reciprocatable axially within
the body 6 and the operatlcn of the valve is such
that at each depression of the stem a volume of

1iquid equal to the contents of the metering chamber

7 is discharged through the stem. The stem is
returned to its rest position by_pressﬁre of a:return
spring 9 at which time the metering chamber 7 is
replenished by an influx of liquid which enters the
valve 2 through an inlet opening 10 at the innermost
end 12 of the valve with respect to the contalner 21.
The external surface 5 is stepped in diameter
so as to prcgre551vely decrease in size in the inward

'~axia1'direction with respect to the cohtainer 21.

, _Thefeiestomeric sleeve 4 has a tubular side wall 50
' whicheccaxialiy overlays the body 6. The. sleeve 4
fits sealingly around an outer end 51 of the valve

body 6. S _ . L
An annular shoulder portion 52 is formed by a

'thickening of the sleeve material such tﬁat the
 shoulder portion extends radlally 1nwardly of the

szde wall 50 into contact with an inner end 68 of the
valve body 6.  Because of:the stepped:taper of the

external surface 5 the annular metering chamber 7 is

surface 5 of a body 6 of

e valve 2 is

R Lsesry

50 into contact mnth a

e d%ﬁ%&ér?@f of

.}



‘external surface 5 the annul ar neterjng-chanber 7 is - 7- defined between
the sleeve 4 and, a portion 53 of the external surface |ocated internediate
,the outér end 51 and the inner end 68 of the valve body 6. - The shoul der
portioﬂ~52 Is contoured to nestably receive 5 the inner end 68 of the
val ve body 6 and in this way the sleeve 4. § positively located in coaxi al
alignnent with the body. The.annular netering chanber 7 is thereby closed -
at .its innernost end with respect to the 10 contai ner 21 by the annul ar
shoul der 52. Thedefdyned beftween the sleeval 4chndbar pbttilonc!s3exife e
axially from an L.ng 42 ' : of 8

‘ext ends and an |%%§g %é‘r %H?’?a%%gltiﬁ\rggﬁéﬁ \ia/'\'/%tc %ﬁl?%%e?ign ‘%%%t %%?57 of
15 t he st em &%t ands the Amnexuend: 68aofc theaNalye bodyo6red The he

gpening 20 by a Laghdlks Buirta | 2048 eohitdaradNtoihekitaldy 22cfivdie stem
8 cooperating with an annul ar, el astonmeric seal 60 which is held in sealing
contact wi Bh t hetbgdjnpegyendr§8 of ther yprdvegbodyThe afidh ingFhilfc “d¥es an

annul ar recess 4@nbakfieayealiong posidivallyeloeated ihheocawipdse of the
recess 40 is to reduce the E%EL%%% grgg bet ween the stem 8 and the seal 60
in-order to mini A*3ETPENE W oPOEY *whi ch woul d ot herwi se i npede the 25
snoot h operation of theThal aandlar meﬁadﬁablphambemdﬂn95b¢h§n§pxﬁ t he stem
§ communicates wihBeal aY bl 1aHeeROER0 eAld! WaknChARRRIOL MY N the Stem

the bore being di'Sposed outside .he interna er 54 in the cl osed
‘condi ti onl8f theceatadneraglsby thespdpylax sheydder S2-whi ch the position
of the stemis such tharheh®oagr ¢ derdvies and internalschlaniieér Bae witiah 60
not only prevents | eaka '

O O P Vet gk SR39%, Qa1 LOTAR 00! STl RIROTh 2, agound the
: - outer end 55 of the stem 8 extends and an inlet :
aperture 56 through which an inner end portion 57 of
15 - the stem extends. ' An outlet valve means 58 is '
| formed in the opening 20 by a radially outwardly
projecting annular flange 59 of the stenm 8
cooperating with an annular elastomeric seal 60 which
is held in sealing contact with the body 6 by a
20 ferrule 18. The seal 60 includes an annular recess
40 halfway along its axial extent. The purpbse of
the recess 40 is to reduce the contact -area between
the stem 8 and the seal 60 in order to minimise
. friction of forces which would otherwise impede the
N\ 25 smooth operation of the valve 2. A radially. '
extending bore 61 of the stem 8 communicates with an
axiaily extending outlet channellsz within the stem,
the bore being disposed outside of the internal
h . chamber 54 in the closed condition of the valve 2 as
30 shown in Figure 1 in which the positipn-df the stem
is such that the bore is overlaid by £he seal 60.
The seal 60 not only prevents leakage of‘liquid from
.the internal chamber 54 around the stem 8 when the
_ valve 2 is closed but also prevents the bore 61 from
35 - communicating direcfly with the atmosphere. This
| prevehts any deterioration{of thé-liquid trapped in

~



35 comuni cating directly with the: atnDsphere Thi s prevents any
deferioration of the liquid trapped in -8- the stem 8 when 't he appar at us
is not in use and al so prevents | eakage for drain back fromthe stem onto
the exterior of the ferrule 18. The stem 8 is biassed outwardly by a M
helical spring 9 held in 5 = conpression hetween the flange 59 of the
stem and a shoulder 63 fornmed in the internal chanber 54. An inlet valve
nmeans 64 conprises a tubul ar exteension 66 of the sleeve 4 having a radially

nvar dly proj ect iehis igtnbs e dife UgFEQLdd @ in uee%&eafsaea' | ng

fit. around the stem 8 when the val ve t val vé nea

open
64 is cl osed). p?ﬁé’%%?eﬁ%%r“ﬁ%@@?’b@%% %‘f%@? sStemertoi n
di anet er such t haheaexterdoar dmﬂme”@e'l:&'ul% fxg red J1ed veedm tdeist em and the .

ib 65 when th d dit n Figure
1" Cang ther et or sEpgser Srtharal a3 BeEal Wi ipdd Sl iR | a0
axi al | y exBendi ngosparesgions bedwessh ithet tﬁangaarsaamf Gthefstdm ehmiya6 and
~the slot ext end.sségul‘gexa%baléo\fmteﬁ 39" q_r ntatdfant c% %ﬁe_f}ﬁnnul ar
€ W

shoul der portion the sl eeve so as-: communica e annul.ar
netering chamber 7. TA8 dndetsvalye maﬂﬁné‘l ol e LN 6’911»1#11&:&‘1 ext ends

[adl?lly QﬂtOhcoéﬁﬁghﬁabhfﬁfwbkhthhﬁFl@hﬁ%ﬂQlHﬂ%i 'e5¥£d§ﬁ] t |
ocation which is a en inle ans e ‘i nterna
chanber- 54 i s of *P¥& %@ix 8?’8 P‘ﬁﬁ 53 B’(i"zi‘ﬁ S insnsioned,dendi ng
spacer ribg8 70 apeopndel deéewﬂ.uhgnfmhealmﬁmmadhe:fsa:dners YhendcHy 0 ect

radi al |y i nwardl a I n 3Q..: tyee e m 8 and the
i nt er nal charﬁ)eri‘aﬁ'9 #% bgeﬁ B?iggeng eng§g$%E %éﬁnmr1aﬂ§1the stem-

8 in axial ali gnﬁ%ﬁﬁeﬁ)t-h tﬁ@evém’érbm Porfiens|Sdews fihmgiters 8 tim si de\J

wal | 50, the reduced in diameter such that an. annular opening 10
.is formed between the stem and the rib 65 when the
15 valve 2 is 1n a closed condltlon-as shown in Figure 1'

(and therefore the 1n1et valve means 64 is in an open
condltlon). _ '
An. axially extendlng slot 67 is formed in the
inner end 68 of the body 6 and the slot ‘extends
20 axially to a'greater_extent'than'the annular shoulder
portion 52 of the sleeve so as to communicate with
the annular metering chamber 7. The slot 67 has an
inner end portion 69 which extéends radially into
_ communication with the internal chamber 54 at a
25 location which is adjacent to the inlet valve means -
- 64.  The internal chamber 54 is of reduced diameter
at this location but axially extending spacer:ribe'70'
‘are provided within the internal chamber 54 and
project radially inwardly to maintain clearance.
30 . between the stem 8 and the internal chamber walls.
The spacer ribs 65 also serve to maintain the stem 8
in axial alignment with the valve body 6.
The sleeve flange 15, the side wall. .50, the
shoulder portion 52 and the extension 66 on the
35  sleeve including the rib 65 are all integrally formed
of an elastomeric material which may be a natural or



*shoul der portion 52 and the exten5|on 66aon the 35 sl eeve including the
rilh 65. are all integrally formed of ~an el’astomeric .material which may be a
naturaly™ « -9- synthetic rubber or may be a thernoplastic el astomer.

The radhél t hi ckness of .the shoulder 52 is 1.4 mm conpared with the nuch
‘thinner thickness on the extension 66 whichg s 0.5 nm Consequently the 5
shoul der 52 is relatively rigid whereas the extension 66 is relatively
flexible. The rib 65 projects. Tadially i nwar dl y by -0,.54 nmm from t he

extensi on 66. Thgyhttietlic irhibpere ot ®ayt be. & dhermdplastiss 0. 55 nm so t hat

the side wall is ly fl h

annul ar netering é‘ %ﬁ&\ée?yt o] § ?&315&5%1%’%’% ra(‘fillf'ialtﬁ.fg fyr%{vea&r ?e}lef or mat | gn
of the side wal is5Q.4 nfheompares withf Wrx lderr dhiaknessemnd in
its relaxed stat gp %é&rétr{grrlntogr&l whliE e ggth S Ydriddduerntass d@n the

15 di anet er but greater than e di aneter of the I nner
end portiof 57 o’shtOItﬂddstrerﬁ2 ‘N$e1\ﬁi-la\?é-v21iYs rigigh Mbeneas) She SXHRNSIRN st em

8 so as to mve iggnadbiidiveigoraekitidne and Hiteles brojdttdial the

bore 61 comuni cates w_t he internal cha 54 t o t,herehy open
the outl et vaIverﬁ€&ﬁ§1§81anq§lﬂhhy Qo4 &% FEe ﬁ? nmakes
seal ing contact whieh riaddall ltlﬁ!i:]mfestsh@femsm ﬁﬁlﬁucsm tileat0 .tS% mm| et

val ve neans 64 is cl d. th 25
65 i s acconodat e&°b§'9ﬁa§’sftlhie (?e?'%rt'"r}a %&?%tlﬁ;e(i?x% &%2{1%@%6 %tﬂlé)

i s generahloy cyl iflexibdll ity sﬂaWSarweofamlge‘r mevering chiamhearsr’ tt'man the
external di amet eh ﬁ glg.gpgl%q@ ¥ %'d?l'latlﬁ 1%&@@&01%&?.10:1 @ laed | ng

chanmber 11 is de ween t e cup ,and the val ve 2. The col |l ecting

chanber 11 exten&éd&rﬁﬁﬁd B0 i nToe &ik F5 36 sﬁﬁhug¥f t hat the

cross-sectlon and in its relaxed state has an
internal diameter which is" slightly less than the

15 diameter of the stem 8.but greater than the diameter
of the inner end portion 57 of the stem.

The valve 2 is actuated by depressing the stem
8 so as to move~inwardly with respect to the

_ container 21 such that the bore 61 communicates with
20 the-internal chamber 54 to thereby open the outlet
valve means 58. In this condition the depressed
stem 8 makes sealing contact with the rib 65 of the
extension 66 such that the inlet valve means 64 is T
closed. Penetration of the stem 8 through the rib
o ‘25 . 65 is accomodated by resilient deformation of the.
extenSLOn 66.

The cup 3 is generally cyllndrlcal in shape and
of larger internal diameter than the external
diameter of the sleeve 4 such that an annular

30 collecting chamber 11 is defined between the cup and
the valve 2. The collecting chamber 11 extends
around the innef-end-lz of the valve 2 such that the
metering chamber 7 is replenished from-liquid drawn
from the collecting chamber 11. - '

35 - - The valve body 6 has-a radlally progectlng
valve flange 13 at its.upperiend.wh;ch extends above

EN



met eri ng chanber 7 is replenished from| i,.quid drawn fromthe collecting

chanber 11.- 35 _ The val ve body 6 has a radially pr.ojecting val ve-
flange 13 at its upper end which extends above - 10 - aradially {;
‘extendi ng annul ar cup flange 14 of the cup 3. A radially projecting™ .
annul ar sl eeve flange 15 forned integrall y_\g h.the el astoneric sleeve 4 is
sandwi ched between the cup flange 14 and th alve 5 flange 13 so as to
provide sealing action between the valve body 6 and the cup 3. The upper
end of the collegt R I 5{@3 has

an under surfaces alglag'?)g%%dﬁgt IQﬁ'Let 11‘7: | S heIa Cijf)aéc#a _
ferrule 18 withi A-whi m@%we@mm annplar ke ‘6£ ﬂé‘@%r*@l e

i ncl udlhng i':m anmfb&&nd e il rfalfllyﬁ'ﬁh(ﬁh %mmﬂcﬁiérm irgws‘keis the

cup, the sleeve an e.v LN thelr reipegflve posy tlons.

The stem 8 proj e&2E M\gﬁt E%n'tf' FQETE As

fshown :c n Fsgijlr e Zlamyeapsarsad s ko providel sea]tingi amnion neetwden ntln?e 18
ormof a-roll t rul e
around a lip 23 %%&t%%e%%%npé CnareﬂrdT?t}{% c[qﬂlat t he ‘Péb% &I’d sea ﬁ to the-
cup flange 14 by cadfiestisg mﬂmétl is thﬁé’-’%hm @Qﬁﬁﬁmnl cates WI th :

liquid 24 contained in i 'dﬁiﬁrfm qf4 tﬁxs thideF Adrfacaepes of a dip

tube 25 which is received WI hi n an 2 .dep di ng tubul ar
extension 26 of fgaingh wh %%’eét%l g‘?lyt?ne ext ensi on
26 by neang of afeaiaed Ve Qﬁn:aiin lvhu‘Z:h wie vasveara aaxgiadcmp 3 nafeaat and

5 Bsenbl ed 30 LoCHye L AertdTs. tnathdiify If SMPRLE SPuARedT F O 1u
cont ai ner part|aﬁbrmaﬁﬂqnjlﬂ1ﬂhﬂdhnne$a@ns thﬁmgaﬁkﬁt ‘the cup, the .
sleeve and the valve in their respectlve assembled
positions. The stem 8 projects through an openlng
15 - 20 in the ferrule 18. . : - o _
As shown in Figure 2 the apparatus 1 is fitted
. on to a container 21 in the form of a roll topped can
by crimping a lower portion. 22 of the ferrule 18
around a Iip 23'of'the container such that the lip is
20 sealed to the cup flange 14 by actlon of the gasket
17.
The cup 3 communicates with'liguid'24-contained
in the lower part of the container 21 by means of a
dip tube 25 which is received within an axially | J
25 - depending tubular extension 26 of the cup. The dip
| tube 25 is retained within the extension 26 by means
of a ramped internal rib 27 which is arranged to
indent and grip the dip tube as shown in Figure 1.
In use the dlspen51ng apparatus 1 is assembled
‘30 w1th the contalner 21 as shown in Figure 2 and the
' container partially filled with liquid 24. The head
SPace_zs above the liquid 24 is pressurised with
nitrogen gas. Operation of the valve 2 is by
depression of the stem 8 which will generally receive
35 an actuator (not shown) ha?ing_a;nozZIe providing the
desired spray characteristics. - The valve requires a



%space 28 above the liquid 24 is 'pfressuri-sed':' wi th nitrogen gas. Oper ati on

oft"the.\(al ve 2 is by depression of the stem 8 which will generally receive
i35 . san actuator (not shown) having a nozzle providing the desired spray
charact™ i stics. The valve requires a - 11 - nunber of initial primng

strokes to fill the dip tube, the collectingchanber 11 defined by the cup
3 and the internal cavities of the valve 2 including the netering chanber
7. 5 After primng,.depression of the stem8 actuates the valve
2 intohi ts open Qﬁiﬂéﬂ'wfihihi{cﬂfiﬂh glgﬁleqimj Et;rﬂ“z&ikeawa&&beﬁiﬁﬂ tite ®ip ed tlo

at nospheric pressure angd the fJlow.Q i,qui.d ¢ C m the internal
chanber through t %o;}&‘%fﬁl&ﬁ%’d}%ﬁéﬁé@fﬁglwgeﬁ%%%t e iR e
channel 62. Thiand déthetintrerrfalproessitriesvidfhithe halive & nidclokdinoer 54 i s
conmuni cat ed thrquP i o annul ar netering chanber 7 so that
a pressure differen iﬂ%%&tﬁﬁ IS lJ(;a?e'across the side wall 50 which

col | apses 85 radi al IAf4emvaTimindwaleprasridio®f dhenstamy &i spl aci ng
liquid from the nRigrivis AaRAILVd OUGd s dperARbrd A drh 8 Rirpidia!

chanber . An equilibriumcqnditign will then he reached in which further
deformation of tFbesiiddarnal shambexr AfedfeyepFed tHRAMRRRARTIG th the
body 6 and the flpagssfurdd gindl the tflow dHdemhid chmermdes ftamnthe s t hen

rel eased and retyr d ' urs. .t Q. i.t.s nornal | f.l.Qn. shown
b Frgure 1 ana UREr Enatld SRRt iohd Bdre Sl L RIRALAS °/0]
i nl et val M@ neané®ugh the outliet chamngdl 650 t IThis teguctian ik _
cylindrical Undefp@é?s‘ﬁ@‘%ﬁ@:lﬁfiﬂ tih qq{ﬁ&n‘&l CHaeY Fetion within the

met eri ng chanber “7. Arefi]l flowpath is at the sanme tine established
fkom wi thin the GoMmIH&Gated thagualythe&lffeihdFadhe ampiak- 30
i nner end porti ometérding lehaaibe® 7 woo that iaipresdure differential is

established across the side wall 50 which collapses
15 radially inwardly towards the body 6 thereby
. displacing liquid from the metering chamber through
the slot and into the internal chamber. An
equilibrium condition will then be reached in which
further deformation of the side wall 50 is prevented
20 by contact with the body 6 and the flow of liquid is
then stopped. The valve stem 8 is then released and
returned under spring pressﬁre to its normal position
as shown in.Figure 1 and in doing so closes the
_ ~ outlet valve means 58 and opens the inlet valve means
-/ 25 . 64. The side wall 50 then relaxes to its |
' cylindricalnundeformed shape and in doing so creates
suction within the metering chamber 7. A refill
flow path is at the same time established from within
the container 21;: through the opening 10 around the-
30 inner end'portion.57 of the stem, into the internal
chamber 54 at a location adjacent to the inlet valve
means 64 and through the slot 67 to recharge the
metering chamber with liquid. An equlibrium
_ condition will then be repched in which preSsure is
35 equalised on either side 6:.the side wall 50 and the
refill flow is then stoppe&., 'The3va1ve is then




chanber 54 at a location adjacent to the jnlet valve means 64 and t hr ough
~th¢ slot 67 to recharge the netering chanber with |iquid. An equl i brium

condition will then be reached in which pressure is 35 equal i sed en

either side of the side wall 50 and the refill flowis then stopped. 4The
val ve is then - 12 - ready for further actfyation. Repeated actuation of
the valve 2 will result in the reservoir of Il quid 24 bei ng depl eted and
the gas contained in the head space 28 expands to fill 5° t he vol une of
the container 21.preadierdiaspF@ien£cthdf £ € decreases as the liquid 24
becones depl et ed. I't has been found that the netered quantity di spensed

at each actuation remai MR ALATHIYIOMPMENRY YALYRI 3 Wepleresultn gas .'
10 pressure dn thewrdserair of Mtqwfalu Dbeinphaspretaqd 4he gres M of

each liquid dose dlspen t th er of CCESSI e ac ons A
The sudden drop &ff i r?”aﬁe%ﬁéa%eﬂf ‘W&%‘fﬂﬁ% E‘B gi')i'!"t he

liquid withBin thethaeonn@um ofixhe coitmaezesml.t s vmhe m:apnessureng an

initial fill of IRUnleRedr, égég 4 % rll VSdagfeLBSS di spensed
at each actuatlon |s seen t pr oxi ma grans. An alternative
apparatus 30 is §#§h¢QQ§¢Hgdﬂéha§ beeﬂ1ﬂﬂﬂﬂ§1ﬂhﬁ# Qh?cﬂ&#ﬂt%@d with
correspondi ng_r egpaptiey dd digad eabrflﬁﬁufaﬂ:ﬂoﬁ%ﬁaﬂmr e

cont ol ner 21 uhi BHEPEAAN ALY TIFHBE5 byt aRLACten TalgRs 2 | o
| ower nost 10 Thepxpssuzbuassﬁﬂuunzinnﬂiqunsj3nnhiﬁh|is\ﬂugtapntubular
vl |35 of the oRoviAsneinatt 1 Al Tl Al Yakhaty  o” T
i nverted p03|t|oﬁ9§énSt e number of successive actuations A. 'The -\
sudden drop off in dzspensed mass corresponds to
exhaustion of the liquid w1th1n the container.
15 These results were. obtained using an initial £il11 of
o 33% at a pressure of 8.5 bar. The average mass
dlspensed at each actuation is seen to be
approxlmately 70 milligrams.
An alternative apparatus 30 is shown in Flgure
20 4 which will be described with corresponding
references to those used in Figures 1 and 2 where
appropriate. ' ' .
The-apparatus 30 is adapted for dispensing
' liquid from a container 21 which is inverted in use
25 such that the valve 2 is lowermcst. ' The apparatus
30 has a modified cup 31 in which a tubular extension
32 has a closed end 33. Apertures 34 are provided
in the side wall 35 of the cup closely adjacent to
the gasket 17 so that in the inverted position as
30 " shown in F;gure 4 any residual product liquid within |
the container is accessible to the apertures thereby
ensurlng that as much of the liquid as poss1b1e is
dlspensed from the container. .
An alternative apparatus 41 is shown in Figure
35 5 where corresponding references&to thdse used in
.~ Figures 1 and 2 are used wbere;apprcpriate.- The
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30 shown in Figure 4 any residual product liquid within the container

i s{faccessible to.the apertures thereby ensuring that as much of the liquid
as possible ts dispensed fromthe container. An alternative apparatus 41 is
shown i Y¥ Fi gure 35 5 where corresponding references to those used in
Figures 1 and 2 are used where-appropriate. ;5he - 13 - apparatus 41 is
adapted for dispensing liquid froma container which is upright in use such
that the valve 2 is uppernost. The conpanents of .tthe apparatus 41

~ cor reSItoond_ geg_erayp&:tactﬁq&ei@ a"d*&‘i:t%@@ro%t uasiagﬁéi&xg _1idﬁi@&ﬁ:o¥n kut the
~apparatus is dinensioned to_engage a br,oad r,imed contai.ner ch as a :
bottle (hot showFPREAINET,INH gﬁob’@rﬁgﬁ&s 5% uﬁ?esﬁ‘%‘sé:ﬁ’taq %’(ﬁ]t‘ﬁ%ﬁ’%r e
envi saged i n whi @h il upperimost.col Thes idomponeantise o fther iapparaties 41 e
cont ai ned. 10 wi_thin a.cu ei.nb I i S p at us
may be used wit h SPEFETRR ﬁg%r\'%%l etg%a?h%rs%pglflsg%%s%g’&ahragﬁn?t Ir[’J')i‘?rgen or
alternativsly w Figureatli baity thel appargivss isudinensionesh t¢i @nigage a
Alternatively the, anppar 20 5 ] v ' r osol
propel | ants such%as ﬁsﬁg%}r gonﬁﬁﬂﬁgyﬁhgg&gf)&f}% ?(?:{ngwm@ i's

however a particul ar adhdiergsatdve embodimentsoRL: fhe RFRI®Mar dous and

i nexpensi ve gasequwsyeitdRi ladid enviBaded i a@dichc all tenatdsean t hout
prejudice to the 2Q.- .cQnsi stency of .the metered quantit IF sed. The
i nventi on has apﬁP&&&ﬁsd% o‘%ﬁg& c@fﬁe&'d'lngaﬁc?lé’c?énﬁec c%%fife?i n

parti cul anowher e withimatae cupt esefedednipesomee diepliosedl. Th&hgppar at us of

the present inventi ' ' ' r ants
ot her than nit ro%&h’%sr}l?c a?&%gé?:gor?sg:&ziﬁggf %rl(aexarf%%zaq"[ e%ﬁ%éus may
akso be used at PFepeliants sNCh afs RidrogenyiodhaldennahivedyalViditops of

product - relatively soluble gases such as carbon dioxide. o
Alternatively the-apparatus_may’be used with

- 15 conventional aerosol propellants such as hydrocarbqns
or chlorofluorocarbons (CFC). It is however a
particular advantage of this invention that
‘non-hazardous and inexpensiVe_gaSeous propellant such
as nitrogen can be used without prejudice to the

20 consistency of the metered quantity dispensed.

The invention has application to pharmaceutical
and cosmetic products in particular where accurate
metered dosages are required. '

The apparatus of the-present invention may be

.25 used with cbmbressed gas'propellants other than

- nitrogen such as carbon dioxide for example.

. The apparatus may also be used at relatively.
low preSSures to dispense individual drops of product
liquid. If for example eye drops are to be

30 dispensed then an initial £ill pressure of 45 psi
would typically be used to ensure that only a very
low flow rate was dispensed at each actuation of the
valve. Other applications where individual drops
are to be dispensed would include veterinafy use.

35 : The apparatus may be adapted to dispense a dose
of medicament in the form of. a gel.

.
~



l'i quid. | f for exanple eye drops are-to.be 30 di spensed then an
inigtial fill pressure of 45 psi - woul d typically be used to ensure
ét only a very low flow rate was di spensed at each actuation of -t het
"valve.. OQher applications where individual drops are to be dlspense&*
woul d i nclude veterinary use. 35 The apparatus nmay be adapted to
di spense a dose of medicanent in the f or m of 14a=gel . - 14 - CLAIMS: 1.
Di spensi ng apparatus for dispensing a liquid product froma pressurised
di spensi ng 5 L ner conprising a collapsible chanber metering val ve
i n which an elaaﬁ%ﬁﬁi@é;sleeve overl ays an external surface of the valve
body to define a metering chanber therebetween and is collapsible on
actuation of the valve iyito s I ct with the
_external surface such thgf _Hfgééﬂgiﬁg ¥a§955?égg%g% %gge%%qbﬁ s equal
to the volume of Mquid preduect 8replacpuessunised dbspensgnghanber, a -cup
W thin whi g the caiftyenés ééxﬁpffé.’{néeﬁe&ifgapffﬁ%eméﬂ ﬁbaﬁeh%%%ap ween

the nouth of 15 t he, cup and an outer e va ve suc
cl osed collectlrme§¥ﬁﬁkﬁ YhichiaRc@lagtomericngleoavecoxaylays amp and

mﬁans cormuni CatIélﬂ:e?ualslestbﬂf%@erbfhE?GO#aWétBGdfhﬁBb&éfiﬂé ahat part of -
t he cont ai ner C a LUl raduc conta :
container is hel d"vw% i e?}'cé%%l??ﬁp ]F%ﬁ‘l’%??o?ln"? g oﬁ%?%\??ﬁﬁbaﬁ PRe

val ve. 2. D speactivarppofitthe a@ahvel imto i substantiaklippcertbemnal

di spensi ng.d 1 om R GANE mr%ankt RELEIL Zyrrac@  bGhALAEE ANvETLER N

val ve i s uppernost_an e conmuni catT ng neans nglses Ip 't ube
ext endi ng from t IRE AATHA 1k disrensrd whaich oistﬁ@%bnt‘al ¢. vabume . o
3. Di spenS| ng P AriRfuia @'ﬁ@ﬁr&ﬂispﬂ.ﬁé’d "Fdom the meter:.ng -

chamber, a cup ‘within whlch the,valve is nestably
_ received, seal means operable between the mouth of
15 ~ the cup and an'outer-eﬁd'of the valve such that a
closed collecting chamber is defined between the
valve and the cup and means communlcatlng in use
between the collecting chamber and that part of the
- container in which_a.liquld product is contained when
20 the container is held in a predetermined orientation
for operation of the valve. |

2. Dlspensing apparatus as claimed in clalm 1
.adapted for dispensing from a container in an upright ;J
25 orientation in which the valve is uppermost and '
" wherein the'communicating means comprises a dip tube
extendlng from the cup to the. lowermost part of the
container. ' ' '

30 3. Dispensing apparatus as claimed in claim 1
' adapted for dispensing from ‘a container in an
inverted,orientation in which the valve is lowermost
and whereln the communlcatlng'means comprlses one or
more apertures in the cup wall adjacent the cup mouth.
35 | _ St e
4. Dispensing apparatus-as-claimed in any

* c L M s *
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adapted for di spensing fron1a contalner i-n an inverted orientation in
which the val ve i.s | owernost and wherei n 't he. communi cati ng means conpri ses
one: or'ngre apertures in the cup wall adjacent the cup nouth. 35 4.

- Di spensimg apparatus as clainmed in any - 15 - preceding clai mwherein

t he val ve body includes a radially outwardkylprejecting annul ar flange at
its outer end, the cup includes a radially outwardly projecting annul ar -
fl.ange adjacent the cup rmouth and 5 wherein the sl eeve includes a
radi al | y outwar dlpreeedéngi ajaimawhereincthesvadverbodrdibeiudes ahe valve

flange ‘and the cupagiangg éﬁt&aeafp dpf@*j‘é&tlﬂéeaﬁﬁﬁlﬁﬁahaﬁagsath.ts
5. D spensi ng appar at us _as. cl ai : wherein the“valve and cup .
are received mntﬁgﬁ %:f%PﬁulEhﬁnﬂuﬁhéPE;HdFﬁeacﬁﬁdF§1ﬁ¥|ﬁFSWHEG ¥n seal ed

rel ationship withptbgewting asnalari spagéoaddacentotheheupenbuth. ahd 6.

. : ; Wh
mssonbl ables o ¢ n YhErein. bhrceiaeVer iAbihaetts Faditd fv RREVEREL Lhent with
alip of the contpruyecandglﬁttn@enghiohthsrcdﬁpresseéabetween ther abl e

between the cap flgaige ffg?ggea f87¢AL"8Gp! EPands £olkAGEDBL"EoARRIEALYS 2

clainmed in any precedl ng ereln e va es an
i nt ernal - chanber @ @21 B8aRRannel neans communi cati ng between the
i nternal chanber and the coIIapS|bIe chanber, there being provided an

axi ally sljdable valve agtuatjng sten1extend|n coaxially through_the
internal ctanber, outletEVaIv% SHR1RY aPPALFeRS R B%?&B%ﬂ %ﬁecéﬁéﬁ1ﬂnd

t he body at the ceierebmdtiné v&mveramdrumpcmmebwecebved witniapanse |iquid
\,/ _ ferrule and wherein the cup is maintained in sealed
" relationship with the valve by a crimped formation of
the ferrule. ! |
15 - _

6. Dispensing apparatus as claimed in claim §
wherein the apparatus is assemblable with the.
container by crimping the ferrule into engagement
with a lip of the container and including further

20 seal-means operable between the cap flange and the
container lip. |

7. Dispensing apparatus as claimed in any -

_ _ preceding c1a1m wherein the valve body defines an
— 25 - internal chamber and defines channel means '
cemmunicating between the internal chamber and the

" collapsible chamber, there being provided an axially

slidable valve actuating stem extending coaxlally
through the internal chamber, outlet valve means

30 operable between the stem and the body at the outer
end of the internal chamber so as to dispense'liquid.'
therefrom in an open condition of the valve and inlet

-'valve means operable between the body and the stem at

the inner end of the 1nternal chamber to admlt llquld
35 - thereto in a closed condltion of the valve wherein
the 1n1et valve means comprlses an annular seal

/ .
~
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therefromin an open condition of the valve and inlet val ve neans oper abl e
bet ween the body and the stemat the inner end of the internal chanber to

claim7 wherein the sleeve further conprises an annul ar shoul der porti:on

nestably receivi pgrtjhenl oﬁethenéleéveheobopys;ralﬂiags wdithdem poridéwrerand t he _
.seal portion bei Fg&ﬁgg@l He %EgﬁdeQE hal gi%ﬁkﬁugghqmémgéérnn 10

mat eri al respect wher eby t he shoul tio Seal portion are
relatively rlgldP@ﬁE PRexi bl e respectlvely so as to positively locate the
sl eeve upon the valve body whilst permtting deformation of the seal

portion. 15 9. = Di'spensing aggaratus as clainmed in claim7 or 8 _in which
the channe? neans conprPses D1SPSPSiAg: ARPAZATUE RS FlAdmed 41 wiaddmt he

lnnler end ﬁf thewbeﬁlamntnecemveCﬁhmnew t-:bmplmseal h@g@r{ﬁnﬂmanber 20
at least the inn orti t i,a in

I nt er nal chanbere@Bugaﬁg Bgrgl? Rﬁggﬁgggtﬁg ﬁivﬁ a&ﬁnfﬁb 5ﬁgﬁﬂg and
a location in thehéenbedyal theashonlderapertion and thheseaalw@nﬁnmm
10. Di spensi “gﬁaé‘Pﬁgri‘ﬁ’dégi‘ﬁlibaf eano%' %E‘a%av%l?r thildk ‘MH:PQ:

portion of the sleev | Ses g ular projection having a ra y
i nwar dl y HﬂrectéﬂatﬁﬁhﬁiaFeFPﬁcﬁ Vﬁ&YtWBPFGENthSOSh°U1@F6%§1 11

Di spensi ng apparﬁﬁﬂssaélcbarﬂtdnlar&nrelatively rigid.and.fleXible
fespectively so as to positively locate the sleeve"
upon the valve body whilst permitting deformation of
the seal portion.

seal

"lD

15 .
9. Dispensing apparatus aS‘claimed in claim 7
_or 8 in which the channel means-comprises a slot-in
the body extending'axially3fron.the inner end of the
body into communication with the collapsible chamber,
.20 at least the inner end portion of the slot extending.
radially into the internal chamberfto:pr6Vide a
flowpath between the collapsible chamber.and a
location in the internal chamber adjacent to the
1n1et valve means.
25 _
' _ 10. ' Dispensing apparatus as claimed in claim
7, 8 or’ 2 1n which the seal portion of the sleeve
comprises a tubular projection having a radially
inwardly directed_annular'rib of part circular
30 ‘cross-section.

11. Dispensing apparatus as claimed in any
preceding claim in'combinétion with a dispensing
container wherein the container contains a quantity

35 of liquid product and a quantity of gaseous
propeilant which is substantially insoluble in the

AW

h

~admt liquid 35 thereto in.a closed condition of the valve mhereiﬁ}the,
inlet val ve neans conprises an annul ar seal - 16 -- portion of the ™"

sl eeve co-operating with an inner end portiqg of the stem extending throug
the seal portion. 5 8. Di spensi ng apparatus as clained in



. . N . - .

preceding claimin conbination with a. dirspensi ng contai ner wherein the
coptaiﬂgf contains a quantity.35, “ .of -liquid product and a quantity of
@aseous;yropellant which is substantially insoluble in the = - 17 -
liquid ~12. Di spensi ng apparatus as clained in claim11l wherein the
propellant is nitrogen. 5 13. Di spensi ng agparatus substantial Iy as

her ei nbefore described with reference to and7as shown in any of the
acconpanyi ng drawi ngs. 10 15.20 25 30 35 I

liquid.

12. Dispensing apparatus as claimed in claim
11 wherein the propellant is nitrogen.

13. Dispensing apparatus substantiélly as
hereinbefore described with reference to and as shown

in any of the accompanying drawings.
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