WD 03/053816 1 11578.855 AEROSOL POADER VALVE Field OF The Invention

PCT/ US02/ 39982 The present invention relates to valves to dispense

product s Woagiopasessuri zed contai ners, and nore parti cul ar IPETIUS02/3898DS 0

val ves for dispensing powders held inlsuspension in liquified propellants
I n such Gataigyy s. Background OF The Invention In a conventional form of
aerosol valve assenbly, a vertically acting aerosol valve is opened to

rel ease product in the aer GsEROSOIN{EOWDER IAIGEWNwWar dl y depressing a button
or cap attached to the top of the upstanding stem of the aerosol valve.
When the button is released, the valve is closed by a spring acting on the
val ve. ThieeMhlofe TosVIpositiemed at the |ower part of the val ve stem has
an upper horizontal continuous sealing surface circunferentially
surrounding the valve stem This upper. horizontal surface (ﬁ?en t he

aerosol val VEhé spelegsad, 1BveRbeer uFRdedHS? i hPo i ssgt Pel TR =%gai nst
the val ve sealing gasket by the s r|n .actin o the _va Pary Q?e or
nore oriBFRBECEH "P?Q‘Pﬁle@é‘uﬁléﬁlda ‘?’f’?'o 5‘85\%13??5 Bwet ace of

th | ket th t
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surface ’n%u’v‘g’r?fgn%’t[% gglﬂrayu Wifie, Bhedddi al |y acting, secondary

seal of val've 1's closed. Wen the valve is opened

by pressing the button, the val ve stem noves downwardly and its one or
nor e

Background Of The Invention

In a conventional form of aerosol valve assembly, a
vertically acting aerosol valve is opened to release product
in the aerosol container by downwardly depressing a button or
cap attached to the top of the upstanding stem of the aerosol
valve. When the button is released, the valve is closed bf a
spring acting on the valve. The valve body positioned at the
lower part of the valve stem has an upper horizontal
continuous sealing surface circumferentially surrounding the
valve stem. This upper horizontal surface, when the aerosol
valve is closed, is wurged upwardly into sealing relation
against the valve sealing gasket by the spring acting on the
valve body. One or more orifices in the wvalve stem.are
positioned above the lower surface of the valve gasket when
the valve is in the closed position. The valve stem passes
through a central opening in the gasket, and the
circumferential surface of the central opening may provide a
radially acting, secondary seal of the valve stem when the
valve is closed. When the valve is opened by pressing the

button, the valve stem moves downwardly and its one or more



WO 03/ 053816 PCT/US02/39982 - 2 orifices wll nove to a position below the
gasket. Product in the aerosol container may now, under the influence of
propel | anwp opassiupwar dl y t hrough the conventional dip tulpeT/tisnt/aposhe val ve
housi ng whi ch surrounds the valve stemand valve body, then upwardly to

fl ow over the upper horizontal surface -of the valve body circunferentially
surrounding the valve stem through the one or nore orifices into the

val ve sbenfidpwarily mdveugh at besialive sékovw tinel gagletr dl Prodonotghn an

outl et nozzle in the button or cap attached to the top of the valve stem
The abovehdeszerbedl convmbiinenl Bay ogwiw.valupslars fhed toaflypsgensefmany
products including, in aspects particularly relevant to the_present

i nvent i onropedlaets E&ﬁﬁn@ﬂ&iﬁéiy hranaideh e nCRYeyE PReY PrBpErPSEnt .

Such products include anti-perspirants, deodorants, foqt sprays, etc.
Unf or t undBEPyY thenevatYe oRoyF iPFe B MPe it oI AR BE‘SI ‘(?2'1% ?Egmcaﬁﬁr oni sed
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pressure even when n in~use, and the propellant |eakage can inpair or
destroy EPEmvsﬁgﬁhﬂa§§ ehrbligh RhessHil-2edteAnt anaebutivhetly tawoaparations

of the valve. e problemis further exacerbated in the circunstance where
modern day Buehepowder1koadi kel Hudesir 6@ capt Aetpehddciot @hbetop of
the valve stem.

The above-described conventional aerosol valve is used to
dispense many products including, in aspects particularly
relevant to the present invention, products having powder
suspended in a liquified propellant. Such products include
| anti-perspirants, deodorants, foot sprays, ete.
Unfortunately, the action of the conventional aerosol valve is
compromised by powder build-up on the aforedescribed upper
horizontal sealing surface of the valve body when the powder
product is released from the aerosol container. This powder
accumulation interferes with the full resealing action of the
valve by causing the valve to be held partially open after the
button is released. The result is that the aerosol container
logses pressure even when not in use, and the propellant
leakage can impair or destroy the wusefulness of the
pressurized container after a few operations of the valve.
The problem is further exacerbated in the circumstance where
modern day high powder loading is desired in the product to be

dispensed, for example fifty-sixty percent solids by weight in



di spensed, for exanple fifty-sixty percent solids by weight in W 03/053816
PCT/ US02/ 39982 - 3 the case of certain powder antiperspirants where the
solids iwoloadsssihie powder and ot her solids in the fornul Cirarsn2/39981 enpt s
have been nmade to overcone the above probl ens of powder val ves, one such

I nstance being disclosed in UK Patent3 Specification 1216655 wherein a
plurality of concentric ribs wth sharp top edges are placed on the

af or esaiythd A sd06F Z06tBhisepbivdgrsantaperepitrantsawherieodhe rolgms he

| ower gasket sealing surface) to encircle the valve stem The sharp top
edges cagpranaie tiid hdowiimrgasicetotier gahidse inalthe foamuigtiom-faces, and
when powder product is released by actuating the valve, powder build-up is
i nt ended to coctemgtes heweobeenunadeeto gfvemedrien thReahay P oD EeHRAE t he
concentric ribs rather than at the tops of the ribs. However, powder can
still agewwddmtelvasf omeesueh instheceaPreys {bseteradt B WH rﬁag"refré'?e with
the valve sealing action. A further atte t:fp overcone the abovqﬁgroblens

of  pondreqiARation did G IS & PR EY PF REPCSHH R P -

circunferential groove surrounds the valve.stemw.{h th |fhces . lying in
a coni calitdut EhR (59Per 1899 SEec BF6n E?af:ﬁg ™@p 6 ethaegcﬁ%%%/ieéan%oé he

seal | ng gaskel, 115100 8 Wn e o ORKCRIdLE9UY] (LbCor R E it 1 on. A

pr ot r udi he groove presses into the gasket to

enhance seglin c fr SYETALE G IRG Wlichd thRe DdtM Of
t he grocg/aesaks ?%eapl_i%e e%tqmgt;?%%r)tggip?#gsrfor powder buil d-up i?\ t he lgl)esi gn,

parti C“'@é{# ye&ﬁl?ércdﬁp%%%me JA%h teRUGhENRR Sof ebrRovEE! vaLve ussSL hayi ng

heavy | oadi ng ©
surfaces, and when powder product is released by actuating the
valve, powder build-up is intended to occur inside of, outside
of and in the valleys between the concentric ribs rather than
at the tops of the ribs. However, powder can still accumulate
sufficiently in the valleys to ultimately interfere with the
valve sealing action.

A further attempt to overcome the above problems of

powder valves is disclosed in U.S. Patent 3,773,064, wherein
a circumferential groove surrounds the valve stem with the
orifices lying in a conical outwardly tapering section at the
top of the groove and the sealing gasket fitting within the
groove and around the conical section. A protruding
cylindrical ridge in the groove presses into the gasket to
enhance sealing. However, the compound surfaces including the
bottom of the groove still present opportunities for powder
build-up ih the design, particularly under present day
requirements for powder products having heavy loading of

solids.



solids. WD 03/053816 PCT/US02/39982 - 4 A still further attenpt to
overcone the above problens of powder valves is disclosed in U S. Patent
No. 4, 013w093/0538mherein the valve orifice is in the strai got/ysersdssn of the
stem a groove is positioned below the valve orifice, and a gasket sits
partially in and partially out of thes groove when the valve is closed to
create a primary seal on the straight portion of the stem below the valve

orifice and a secondasnythsSealtidndtheogboereondhehgasikste probdiethst ofwi pe
powder from the sealing surfaces on closing of the valve. The design

r equi r epofiees Siakbvés esdi dpdcbensht inhdh. SlepPesentg Nhe $t 83 887nove the
val ve orifice fromabove to bel ow the gasket, and excessive gasket

def | ect ivheretinc ehicharajlask atridiitas siantn | theestraphghyr BOVELBR Bfettfy and
closing the valve. Excessive material is also used in the valve body since
it requstes,aa Wrvs riudetidicned betownblat ¥athe BELELESRr aP FoPm of

groove and gasket. Further, a horizontal, ular. s ft?bgee bel ow ar. above)
the groowskes EAESVRRFEIBAAY WRI Pnd RIS ?J‘b"mg IO eEH th the

secondary seal below the groove. A successful effaort to.qver above
pr obl en§bef VadFfddrs v itO FrERtEs &d BE AR Yp i G ﬁ%’s.t atsg:nt ﬁf)hh:e

érs
5,975, 378 of, Nove r 2,.1999..inc o alkn_b I of S RNGR erein
t he conP@f‘r’tti"(?r?aloﬂg T %B?Tg%én%%‘f g%%l fr%sgsgrg g%geo%énfih% \%I ve t?o% about

the valye Lo |l {000 ed. rndhgasRat! Bg 8hibnecvalipe pbwadkaifith Sol ely

in radi §%*difec oward the Valve stemby a tight-fitting gasket
encirclifg the yvalye 3t-edbedh@OW RS S f 8€€ thle Wil weal veThe design

requires excessive stem displacement when depressing the stem
to move the valve orifice from above to below the gasket, and
excessive gasket deflection since the gasket enters and leaves
the groove on opening and closing the wvalve. Excessive
material is also used in the valve body since it requires a
wide circumference to accommodate the particular form of
groove and gasket. Further, a horizontal annular surface
below (or above) the groove on the valve body will accumulate
powder to interfere with the secondary seal below the groove.

A successful effort to overcome the above problems of
powder valves 1is disclosed in my prior U.S. Patent No.
5,975,378 of November 2, 1999, incorporated herein by
reference, wherein the conventional upper horizontal sealing
surface of the valve body about the valve stem is eliminated.
The sealing of the wvalve is obtained solely in radial
directions toward the valve stem by a tight-fitting gasket
encircling the valve stem. The outer surface of the wvalve
stem is a straight up and down cylindrical surface having for

example two lateral entry orifices, the straight stem surface



stemis a straight up and down cylindrical surface having for exanple two
| ateral entry orifices, the straight stem surface WO 03/ 053816

PCT/ US02/\8098@53816 not i ncludi ng the conventional prior &CT/upazb®s2 gr oove.
In the design of this patent, there are no horizontal sealing surfaces
and -none of the usual groove surfacesswhere powder can otherw se

accunul ate to affect the valve sealing function or clog the orifices. The

| over valowe rdydihq €0t éokvéhelondl HhEost aatghtskalygrsbem.wi tin t he
exception of a plurality of narrow vertically extending splines spaced
about thee GidLigd esenenief datental whdmdyasadnbahiong dogtgd sealing
circunferential spaces between each adjacent pair of splines. Each of the
pl ur al i tgnrdfaces iaed tapersfi bhar dbyail ngropreuruarfasesalwhsinee IWieas t he
spline nears its upward |imt, and the tOE of each spline fornms a mninal
hor i zonteain odbheawildee accnaudaigetovaffect sthe gsave t$RA HiF RSP pl i ne

abuts against the sealing gasket to limt the u$¥vard returrl:rﬁtre{:v.el of the
val ve staamediegetbenerifiiceence THe LABCT aYILEVE HPiNg-S TheE R TR 4Bt i zont al

top area of each spline results in .atlgir]%rrumin ividual an
p
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val ve i S 105ed, us preventing any powder “buil d-up on the gasket and
stem or ic‘%:&%ﬁné&eﬂﬁﬂ f&if i tetsRah Racl aahagehbgpalirt be sprmesifices.

Sunmary e I nvention
Each of the plurality of splines tapers inwardly in
circumferential direction as the spline nears its upward
1limit, and the top of each spline forms a minimal horizontal
area. When the powder valve is closed, the top of each spline
abuts against thé sealing gasket to limit the upward return
travel of the valve stem under the influence of the valve
spring. The minimal horizontal top area of each spline
results in a minimum individual and total horizontal surface
at the top of the splines, thus preventing powder building up
on the tops of the splines to adversely affect the sealing of
the valve. The large circumferential spacing between the
splines allows powder to fall down between the splines and
away from the gasket when the valve is closed, thus preventing

any powder build-up on the gasket and stem orifices to

interfere with sealing or clogging of the stem orifices.

Summary Of The Invention

The present invention also is intended to provide an

aerosol powder valve that eliminates the problem of powder



The present invention also is intended to provide an aerosol powder valve
that elimnates the problem of powder WO 03/053816 PCT/ US02/ 39982 - 6

bui | d- up Wotoansasié ng with the val ve sealing action. The pCgdsnt/3998xention

i ncorporates certain aspects of ny prior U S. Patent No. 5,975,378, in
conmbi nation wth an alternative stemgdesign having a gasket-retaining stem
groove of a particular profile. The present invention is particularly
advant agaeisd @ dhepeferiagPoMdiers Rhedued Brdavead ihiggheetiger centiages of
solid particles. Mre specifically, the present invention utilizes the

af or e- dasicsddaeel splreneieanfingiwrporatesf wartprimrasp&etPavéntmy Nprisr 975, 378
but incorporates thereabove a stem groove extending into and encircling

t he out ar.swalPatdnit Ko .St5087 503 8 ,oimerebiaptdonr WiEbheanexl bana bt vaigh t he
stemwall into comunication with both the stem di scharge passage and the
stem gr coiven Tesiod vhaydad ng g@dkketvrerprirsngettelt IOV g®&nchrcl es
the valve stem and extends into the stem groove. The, stem grooye is

def i ned,Pa¥heebyr t BrBELLBm bIPANPTEEFRF gﬁ?{&iﬂ&@é’ur‘r%cBaEg%‘éH%?‘ﬁ%Y
downwardly and inwardly from the,stem outer surfac dawnwa

ext endi RAYFEEFFRA St ﬁ’rne‘gks]ﬁﬁ?ﬁﬁﬁ, IS | BWRFY 1g%ul%aa‘rw'snﬁxrflEaltjgéM%!)'(”tendi ng

downwar dl and outwardly. fromthe k portion out to the val ve body
ci rcunf eﬁ’%’ﬁ%%‘."‘tﬁ%sl%é\e?g]djoé a?%??/fggld outwardly extending groove surface

extends at a ﬁ%:?gpgggg&%ihglﬁ.?ﬁyhﬁ{é. ZBPLaknt 2dvent 18kt NG 1 vs AddIstaeoni cal

surface or preferabfy a slig convex surface with a snall radius for
reasons Qféféi b8Lcr HhsgUsSEne ThEndoYAVRE by SXt@pdpAgoanyl 8.t Patbat

hori zont a
No. 5,975,378 but incorporates thereabove a stem groove
extending into and encircling the outer wall of the stem. One
or more valve orifices extend through the stem wall into
communication with both the stem discharge passage and the
stem groove. The valve sealing gasket with its central
opening encircles the valve stem and extends into the stem
groove. The stem groove is defined, from top to bottom, by an
upper aﬁnular surface exténding downwardly and inwardly £from
the stem outer surface, a downwardly extending intermediate
neck portion, and a lower annular surface extending downwardly
and outwardly from the neck portion out to the valve body
circumference. The lower downwardly and outwardly extending
groove surface extends at a steep angle to the horizontal, and
is either a frustoconical surface or preferably a slightly
convex surface with a small radius for reasons hereafter
discussed. The downwardly extending angle to the horizontal
may for example be of the order of fifty degrees, and the

convex surface may for example have a radius of curvature of

.091 inches. These are merely examples, but what is important



may for exanple be of the order of fifty degrees, and the convex surface
may for exanple have a radius of curvature of .091 inches. These are
merely exaopBes3sibut what is inmportant WO 03/053816 PCT/ UBOZ/13998282 7 s
that the groove does not have a | ower gasket engaging surface that
contai ns or approxinmates horizontal -oy concave surfaces so as to
accunul ate powder during valve operation, |eading to | eakage between the
| ower angk i Bhatnediat §ryoveVvadoessurdcie ehagad 4 htowask ghaskatd/ engaging oggi ng
of the valve orifices fromthe stemgroove into the stem di scharge
passage.suffdddethandconpalbanblry appreximeftese hofritzZemtiadwerr pepn¢ane of t he
stem groove provides a neans to renove any powder that nmay stick to the
shar pl y siovfaeesl| yoaad bot aecuimzlatiee pawspr siwringe vajieh eprrPeteRr val ve
of the present invention is closed the gasket extending_jnto the groove
seal s ageeading heo lemkagedeeivrenf the el Ve PdoiRETP I FHR %’69\8\2? val ve
Is actuated, the valve stemis depressed and the l.ower ﬁortthi&on 0 t he

e

st em gr oyveLagedr dlhgl 5PUr GBERBEN 0 PHHPT s P LCEIF S © askat’ cThe

asket is partially bent away from.t he st Loove. | no
?onger s%‘éf%"?‘ﬁ% %I‘%/é"?‘& FFF%‘e%m%‘)%?e’rfa‘?%géﬂer %r%ef"hglg?%%gégfé%%gt %' stem
di schar ssage. .As h at LS. f€ s val stem
the sterrebaathosed Fraer Eaiiy T LAP REEEEL Pl SARY HouctTRERELYA K8

occurs, E1g§ é@&iﬁ%@é&d ?_,&L%Rrila%rst LORSaRE ’E@eréﬁﬁj@tangj pewdekOEEatt gy

I ntermediate groove surface and the sharply downwardly and outwardly
extendi ngei Oper:gr e sHeatpte, a8wawskAPEt 00 t outvarafyanyxpendeng

sticking on said surfaces outwardly to the valve body circunference where
such pOMQ@ff&béL f ahbnd@®e powder valve of the present invention is
closed the gasket extending into the groove seals against the
lower portion of the stem groove. When the powder valve is
actuated, the valve stem is depressed and the lower portion of
the stem groove accordingly drops below and is spaced from the
gasket. The gasket is partially bent away from the stem
groove and accordingly no longer seals the valve orifices
extending from the groove into the stem discharge passage. As
the actuation force is removed from the valve stem, the stem
begins to rise under the force of the valve spring. As this
occurs, the lower and inner portions of the gasket wipe across
the intermediate groove surface and the sharply downwardly and
outwardly extending lower groove surface, in a direction to
sweep any powder sticking on said surfaces outwardly to the
valve body circumference where such powder will fall down
between the splines.
Accordingly, the aerosol powder valve of the present

invention eliminates any deleterious powder build up, due to

both the steep and preferably radiused lower dgroove surface



bet ween the splines. Accordingly, the aerosol powder valve of the present
I nvention elimnates any del eterious powder build up, due to both the

st eep andwprogfsasabl y radi used | ower groove surface WO 03/ @®6381562/39982

PCT/ US02/ 39982 - 8 and the w ping action of the gasket thereacross as the
valve is closed froman open positiomg -This holds true through all the
successi ve cycles of operation of the powder valve, thereby resulting in
i nsi gni fagantnkeakpgagandcophi sENtlsagasket phepehtaotsaad phedwelvien the
aerosol container. Oher features and advantages of the present invention
wi |l be hspaleseédf fpomtime dmdn usigidescr iTitiisomoldisanirngs thndugdl ailds.
Brief Description O The Drawings Fig. 1 is a side elevational viewin
partial tketisucodssive asyedsisedofowriaratsiare of t¥Hee pReyslar | Hedieon
mounted w thin an aerosol container; Fig. 2 is an enlarged side

el evat | obberebrwresudsingain iesipBAfdranl 483EABPCB PoRBEL™YR VE3GF t he
present invention t he val ve being in a cl osed posi%ioné Fig. 3 is an
enl ar gedo§| BECBP&+aRToRRE PFEARFH gﬁr thg| 2eEREPT oRCBF2 AR Hssenbl ed powder

val ve of the present_invention,, the valve being in_an n. I.ti.an; Fig.
4 is an enlar §E o) FE3EE AL iab’r?ala‘gfaév\fa}%espa? i &t E%f'%@ﬁ 5 gght‘:égglenbl ed

powder valye of the gé&ge&mb%@t#&o%ﬁ% Qe q_g,innnbg_%gﬁglgrsegﬂan from

t he openwi"o the &FBe position; an entarged si evat | onal

vi ew of y_ﬂgi%gl_ve

Brief Description Of The Drawings

Fig. 1 is a side elevational view in partial section of
an assembled powder valve of the present invention mounted
within an aerosol container;

Fig. 2 is an enlarged side elevational view in partial
section of an assembled powder valve of the present invention,
the valve being in a closed position;

Fig. 3 is an enlarged side elevational view in partial
section of an assembled powder valve of the present invention,
the valve being in an open position;

Fig. 4 is an enlarged side elevational view in partial
section of an assembled powder valve of the present invention,
the valve beginning to return from the open to the closed
position;

Fig. 5 is an enlarged side elevational view of the valve
stem and valve body of the present invention;

Fig. 6 is a partial cross-sectional view of the wvalve
stem and valve body of the present invention taken along lines

6-6 of Fig. 5;



stem and val ve body of the present invention; Fig. 6 is a partial
cross-sectional view of the valve stem and valve body of the present

i nvent i orwDakessaé ong |ines 6-6 of Fig. 55 WD 03/053816 PCT/USgD29989982 - 9
Fig. 7 is an enlarged fragnented view taken fromFig. 6 and illustrating
the stem groove of the present inventioon, a slightly convex | ower groove
surface being shown in quite exaggerated fashion (as it is in Figs. 5 and
6) for purposesg.of thkaahtynli&iged8firsgmehbediomipwabakerwiobmt Bégvabve stem
and valve . body of Fig. 5 Fig. 9 is a top plan view of the valve stem and
val ve bauly dllEsgrabingi ghe18tes grbeugnefit hhg preserbkdnvenbiriga 5;

and, Fig. 11 is a plan view of the valve sealing gasket of the present

i nvent i onligetdy| epuwescrleHenITPOFRDFIIGHATE RREERY | FOME Fiysduiteg an
aerosol valve assenbly,  designated, generally as 10, is fitted and crinped
into a ¢sAeIeHRtpdr fRERLED é?salﬁnﬁﬁtFﬂgFEEE'cpogﬁ?esiszBrPHrPBFgfsurized
container 13. Container 13 holds a liquified propellant 14 having a powder
product 25 $h2Ea5¥énsi on throughout, the gaseous propel |l ant phase 16
overlying the_.liqyified.propellant. I 0 e | y..hogl udes a
dip tube 17, 3'%a vjésh%ulg?ér)\tl‘g)mi§,alaan Jﬁ}%&%ﬁ%ﬂ%ﬁ%f%ﬁ%%ﬁ %3hgt% t he
botton10£oa9lgg Q@ggigg 18, valve closing coil spring 20, and

Fig. 9 is a top plan view of the valve stem and valve
body of Fig. 5;

Fig. 10 is a fragmentary view taken fi‘om Fig. 5; and,

Fig. 11 is a plan view of the valve sealing gasket of the

present invention.

Detailed Description Of Embodiment

Referring to Figs. 1-4, an aerosol valve assembly,
designated generally as 10, is fitted and crimped into a
pedestal portion 11 of a mounting cup closure 12 for a
pressurized container 13. Container 13 holds a liquified
propellant 14 having a powder product 15 in suspension
throughout, the gaseous propellant phase 16 overlying the
liquified propellant.

Valve assembly 10 generally includes a dip tube 17, a
valve housing 18, a dip tube receiving channel 19 at the
bottom of valve housing 18, valve closing coil spring 20, and
valve body 21. The valve body 21 has hollow valve stem 22
extending wupwardly therefrom and containing two lateral
orifices 23 entering from stem groove 55 into the interior of

stem 22. Protrusion 24 extends downwardly from the valve body



val ve body 21. The valve body 21 has holl ow val ve stem 22 extending
upwardly therefromand containing two lateral orifices 23 entering from
stem groowe 0365i38mé 0 the interior of stem 22. Protrusion PECTASOESNIS2
downwardly fromthe val ve body WO 03/053816 PCT/ US02/39982 - 10 21 and
captures and centers the top of coil spring 20. Resilient annul ar gasket
25 surrounds val ve stem 22, extends into annular groove 55 in stem 22, and
seal s both 4 cspeiresi dhdeseRBerdethé heopesHsobilaspeing 20 osed (Figs. 1
and 2). Annul ar gasket 25 is clanped between the underside 1la of

pedest al portResilient Ehaulauntgasketp252 sunkavmdappatvpartatem 8a2of val ve
housi ng 18. Val ve housing 18 includes spacers 26 spaced about the

per i phergxioéndseined vantwlad grdaore 35 dss wtiezed2fi pRAngeslst hetRokhSi ner,
all as nore full described in U S. Patent_ No., 4,015, 757 (i ncor por gt ed
herein b@temeﬂé#érfé%? Zhavhresy FhegaRBORatt VREVE S fHesst (iFSr\?ént fLoﬁl.“gThe
nmounting cup is crinped _at 27 around s ers 26 tq retain the er gsol

val ve as%bnblzylr%@:a’%\ﬁaa%"r?é:dZFOth‘éf?‘B%g‘g?b‘?/%WW s‘iq'éem S flla&r? é‘i%rafu gr

h | i t] | tuati AP h [ duct
pacsage DEATRERT PO EORRate O8 (Y BT 0 htve 0o s, TBRGP RaPEo™
out ! et npzz! e 30 { R LAY 162] OGL100 niernd s Nl 2B shaciassed

downwar dT'y ™ agai ns e of spring 20, stemorifices 23 pass bel ow

annul ar g gaskgt 2BoLgee tHel- p@ri?gﬁﬁ“eﬂom% Walwd theusergsokor

cont ai ner- can now pass up dip tu upwardly around valve body 21, into
stem gr og¥es 88 28dat e pUting hesvatne aiddtigre?3 allt 0as henowa vEudigm 22,

upwar dl y t hrough the hollow steminto
described in U.S. Patent No. 4,015,757 (incorporated herein by
reference) and forming no part of the present invention. The
mounting cup is crimped at 27 around spacers 26 to retain the
aerosol valve assembly 10.

Attached to the top of valve stem 22 by an annular
channel is a conventional actuating button 28 having an
internal product passage 29 in £luid contact with the hollow
valve stem 22 and having outlet mnozzle 30 for product
ejection. When the button 28 is pressed downwardly against
the force of spring 20, stem orifices 23 pass below annular
gasket 25 (see Fig. 3) and the product within the aerosol
container can now pass up dip tube 17, upwardly around valve
body 21, into stem groove 55 and through the valve orifices 23
into the valve stem 22, upwardly through the hollow stem into
the actuating button 28, and outwardly through nozzle 30.
When the button 28 is released, the spring 20 urges the valve

stem 22 upwardly to the Fig. 2 position where the stem



the actuating button 28, and outwardly through nozzle 30. Wen the button
28 is released, the spring 20 urges the valve stem 22 upwardly to the Fig.
2 positi owowhesasie he st em WO 03/ 053816 PCT/ US02/ 39982 - 1PCTarni/3mes 23 are
now bl ocked by gasket 25. The valve is now closed and product flowis

bl ocked fromentering into the valveigtem The above discussion in its
generality applies to conventional aerosol valves. However, in such val ves
it is cesmBERcésr 28haralnsy habekeel by tdeslsdten Br i f Thesvabvbeiannow
essentially cylindrical nenber with greater dianeter than the valve stem

t hus havehgsadcentd npooduappéiovoris odpt atkedr faxom endtegridichginto the
circunferentially around the valve, stemand conventionally abutting the
under si dead¥et Béemweal i ng gasket when the valve is closed to provide a

continuous horizontal valve sealing surface around the stem_, It is this
horizontal s@RPacabare/ ofieerseipdndthg Hot i AFReN2l YT o fERIE S%neP

surfaces of convyentional prior art stemgrooves that present th% surfaces
upon whi ERPBERGLPTAL PEEAFPY HE§JEE%SSF%é§%¥ﬁQ@ l%p@?@?i%ﬁgv?ﬁ gt ifat el y
i mpair the val ve seal.ing and create ndesi.rabl.e prope akage.
However , PHE°Br %éagnﬁ:h? ?\‘\’/%in] fo Og i ]r'ﬁe?;g e}héaaiéd: %Igrﬂ?]%b’l'n%%g s{:frgf g%eg’mand

conbi nes gggnttgahh ecgggkhq%g&iﬂgﬂg&r ;}%! frodtS Hhfiledinah L 378

(but_mﬁtﬁo e groo ess stemthereo h a stemgroove of a
particul gL1pLokile,t enfli AhHaLS 4 NeoROMslesudUidhHhoMNRWHdHINisE faed he

specific features of the present invention, the valve stem and val ve body
bel ow t hexsbamiage JdIFRmitddAtIWY | afdgsd Sthe 10valhe abees- desal i bed
conventionally abutting the underside of the sealing gasket
when the valve is closed to provide a continuous horizontal
valve sealing surface around the stem. It is this horizontal
surface and/or corresponding horizontal or concave lower
surfaces of conventional prior art stem grooves that present
the surfaces upon which powder builds up in successive valve
operations to ultimately impair the valve sealing and create
undesirable propellant leakage. However, the present
invention eliminates said horizontal surfaces and combines the
spline configuration of my prior U.S. Patent No. 5,975,378
(but without the grooveless stem thereof) with a stem groove
of a particular profile to eliminate the powder build up.

Now turning to the specific features of the present
invention, the wvalve stem and valve body below the stem are
more fully shown in Figs. 5 - 10. The afore-described
continuous horizontal sealing surface of the wvalve body is
eliminated, and the valve body 21 below the valve stem 22 is

a vertical continuation of the valve stem 22 above stem groove

55 with the exception of eight narrow splines 40 equally



conti nuous horizontal sealing surface of the valve body is elimnated, and
the val ve body 21 below the valve stem?22 is a vertical continuation of

t he val vewetoansB2 above stem groove 55 with the excepti omCofuser/ste82 narr ow
splines 40 equally WD 03/053816 PCT/US02/39982 - 12 spaced about the

peri phery of the valve body. Each splii2e-40 has a top surface 41 of

m ni mal horizontal area. Tapered spline sides 42 diverge in

ci rcunf espatiedl abouecthenpetriphetppof stiné acelvid Yoty a Earcbaisp ldomsnvdr d

di stance and then spline sides 43 extend vertically downward. Accordingly
each spl hae 210tbms sswffeics efit of r méngmal hemganbaloareapst Tabenes
vertical extent to prevent damage in handling during valve nanufacture and
assenbl ysppéngt Fddss bAtdhrexdr igafbrernEcegehiadpiineciprs Sram iteP top to
provide the desired top surfaces 41 of m pipal area. Lar g circynferenti al
spaces A4ZUrémgen 4heteert &E5AFadd ABMWAFS rd i taHT N2k 48. °8t &RdH% i ces
23 are circunferentially displaced.fromthe tops of. adjacen spl.ines so
as to |i &*H&FWE ne§tt55fir y’Sir tégfgg%n?o‘?b‘f?ﬁ%s. pﬁ‘g‘qfoerr&rjinr% 5 algfhg.s A% will
be seen at ly . 1 nJ al S h i n t . i ng
gasket Z%Ia V\]ﬁ%% t%&eﬂgﬁ v%hlgrgsg ggé:ggg?hu%}%%%ﬁfﬁynﬁgj gggégt a%%allﬁ%g
functionayt ;eahy éik?%ﬂélf“a%' BReQbnt Hallad@ L€ Hﬂi\@iijn% ehUEIngt RAMRJe OF

val ve stem under the influence of the spring when he val ve is cl osed.

The nunbgpnefFaSRthideanandskbably dpuiiat it bRt swr tacesins i okl dad eas
will be selected such that the splines (a) will not pierce the sealing

gasket te@pldest pddss SAealddNGdpunet iptivviaed thHe) dddilrdiawepristinilicdsop

hori zont aip areas to prevent powder build-up on the tops of the
41 of minimal area. Large circumferential spaces 44 remain
between each adjacent pair of splines 40. Stem orifices 23
are circumferentially displaced from the tops of adjacent
splines so as to lie between a pair of adjacent splines.

Referring to Fig. 2, it will be seen that only the

minimal top areas 41 of each spline 40 abut sealing gasket 25
when the wvalve is closed, thus providing no gasket sealing
function but only the function of limiting the upward return
travel of valve stem 22 under the influence of the spring when
the wvalve is closed. The number of splines and their
individual top surface horizontal areas will be selected such
that the splines (a) will not pierce the sealing gasket to
destroy its sealing function, and (b) will have minimal top
horizontal areas to prevent powder build-up on the tops of the
splines. In the embodiment herein described, eight equally-
spaced splines surround the valve body, each having a top

surface area of approximately .000235 square inches directly

abutting the vertical body surface.



splines. In the enbodi ment herein described, eight equally- spaced splines
surround the val ve body, each having a top surface area of approximately

. 000235 swoasmsismches directly abutting the vertical bodpCIurshzaszms2 WO
03/053816 PCT/US02/39982 - 13 Figs. 5 - 7 illustrate in particular the
gasket- retaining stemgroove 55 of- tike -present invention. For purposes of
definition herein, valve body 21 extends fromthe |level of the tops 41 of
splines 40 domiwar.dby; And ualtrats! &m 22rekéehas tHe gaskies -revalindihg he
tops 41 of splines 40 upwardly. G oove 55 has an upper annul ar

frust ocositeal srwdaee556 odxtBrmli pgesemndarvenyiand | nfer dbyrbegest leef st em
outer circunference, a downwardly extending internedi ate neck portion 57
whi ch coetfdnision hereinhi vasvePodgndl ewdersenfrap sherlreebet &hendi ng
downwardly and outwardly from neck portion 57 to the outer _circunference
of val ve thegy ¥4 AbotR1imeEn?? heOYBRYRBW-Y s pRifde¥aiyearéePoLrt iSBrhsPdSsur f ace
58 joins the outer circunference of.valve pody 21 between the | i nes at
the |ev&FoBf thRe lEysd & ‘Fﬁ@ Eﬁ?’r"n%% 1.8 :E%%/Sg o%wasﬁ#fya'ce 8 V&t ends
at a ste ngl e to the_haorizantal ' I Lf1y=deaqr ly as
%g, %a an - upper. a uciattr frtﬁp@z{ggﬂ%ﬁ %uré%%:%th %x%eé%cg&{gg

an exanpl dis e rustoconi cal  or e y conve hown

in quite | [ I gsS . - (TN oo lalVI-V'E!  t b
seeﬁ) Wi fiﬁggl%%g'nngll@ %g“éi. 3‘?.“"%&1 a(f'?o%lg té’%om?l%%l%t@(%ﬁ}t%aﬁ n or \aégfsref)'iianat?e ©

hor i zont gowRkvaGGAY @xTenkiAeeS, iStBeReqishe SHEERCESoMELdn I AT RyHIQULeT .
When the aerosol valve of the present invention is closed, as shown in

Fig. 2, gaskelin®b ¢aDtactsrilfieds0ps3 4l efd Sehveheandhldrs sethased 5,

groove 55, seals against sharply
extending downwardly and outwardly from neck portion 57 to the
outer circumference of valve body 21 about which the narrow
splines 40 are positioned. Surface 58 joins the outer
circumference of valve body 21 between the splines at the
level of the tops of the splines 41. Lower groove surface 58
extends at a steep angle to the horizontal, approximately
fifty degrees merely as an example, and 1is either
frustoconical or may be slightly convex (shown in quite.
exaggerated fashion in Figs. 5 - 7 to allow the convexity to
be seen) with a small radius. Surface 58 should not contain
or approximate horizontal or concave surfaces, since such
surfaces will retain powder.

When the aerosol valve of the present invention is
closed, as shown in Fig. 2, gasket 55 contacts the tops 41 of
splines 40, is retained in groove 55, seals against sharply
downwardly angled lower groove surface 58, and seals valve
orifices 23 in groove neck portion 57. When the aerosol valve
is opened, as shown in Fig. 3, the sharply downwardly angled

lower groove surface 58 drops below gasket 25. Powder product



downwardly angl ed | ower groove surface 58, and seals valve orifices 23 in
groove neck portion 57. When the aerosol valve is opened, as shown in Fig.
3, the shaopBypsasosmwnwardly angl ed | ower groove surface 58Pdarase2/swBnw
gasket 25. Powder product WO 03/053816 PCT/US02/39982 - 14 in the aeroso
container, in suspension in the |iqutfi4ed propellant, nowf lows up dip
tube 17 |nto val ve housing 18, up along the outside circunference of valve
body 21 iim ckhaneerogdl b@m@ﬁl@p‘lrl nes §0speasibno et when Spiihesed0 and
the inner surface of valve housing 18, into groove 55 along sharply

angl ed | REIPYrFRer aaw ééé’“@aupaﬁerptwmdh7 wﬂ%vaéwer reesing 18t P he

st em di schar assa r roduc t he, sh ngl ed
oner - T SR e o P € O ﬂ??@yc%%vb& Ko 20T
not have n |cant mder bui | d trast to.a oV.e
surface h‘%iv%r)\g Yeh6r % eal ayn(éj/ orrlgggrllcav}e |3"Feo T | AT %ﬁ %@y a%‘c uififat e
S gn'f'ca:h'}}neozo"‘g%faﬂéusof"‘%lvet hﬁo@é@xgs W LEE” :.Lé‘oéeealra'sn ong

rel ations Ipto | ower groove surface e I'S Cl0oSeaq,

di Schar 9ol 1,A0Lngseur 14LIET o1 b6 Saskeieadue 3 Eté) pam@ertmg@l Upa Pk di Ng

t he gasket off from|ower groove surface 58. be understood, the

pr esent |c;1vieﬁﬂdé:g1 TR Si D stmlgté‘;@rulgm{axz@\t@ds é aces avai |l abl e for
powder build up in the vicinity of the valve seallng surfaces. Further,

and inportant IDuride thistcoductldigclisdtgdf | yhe Ceievexly oavasl ¢l ObawesUr f ace
58 presents a profile to gasket 25 when the valve begins to close such

t hat t he gnowere ant-faover58 sufi ffavetoocbngashebr25lightlwi penvay mpovkicte
accurul ating on surface 58 downwardly and outwardly to the outer
ci r cunf erveifigle not have significant powder build up, in contrast to a
lower groove surface having a horizontal and/or concave
profile which may accumulate significant powder. Thus, when
the gasket 25 returns in sealing relationship to lower groove
surface 58 when the valve is closed, discharge will not occur
under the gasket due to powder build up holding the gasket
off from lower groove surface 58. As will be understood, the
present invention has no significant horizontal surfaces
available for powder build up in the vicinity of the wvalve
sealing surfaces.
Further, and importantly, the frustoconical or slightly
convex lower groove surface 58 presents a profile to gasket 25
when the valve begins to close such that the inner and lower
surfaces of gasket 25 will wipe any powder accumulating on
surface 58 downwardly and outwardly to the outer circumference
of valve body 21 where any such powder drops through the
channels 44 between splines 40. This can be seen by comparing

the gasket position of Fig. 4 where the valve is beginning to

close with the gasket position of Fig. 2 where the valve has



of valve body 21 where any such powder drops through the channels 44

bet ween splines 40. This can be seen by conparing the gasket position of
Fig. 4 wwoaswpsical ve is beginning to close with the ga®ketuspp3d9si on of
Fig. 2 where the valve has WD 03/053816 PCT/US02/39982 - 15 closed. In
Fig. 4 as conpared with Fig. 3, the 4 mger-and |ower parts of the gasket
have w ped across internediate groove portion 57 to nove any accunul ated
powder dedmseEdl vy, Tnafdd.hat pewdempanddamyi téc Bigd a8 ed thewdemeon aidr pl y
angl ed |ower groove surface 58 are wiped outwardly as shown by the arrows
in Fig. 4oxenheapssittontbe g@askat 2Bawgyesinednrenass ointmynediatbet he

cl osed val ve position of Fig. 2. The large <circunferential spacing between
t he spllﬁ§$9¥q(ﬁﬁfﬁiﬂ&k§7t§P Pye %ﬂ%ﬂPQRHWP¥ﬁﬁ%@xﬁPW¢ﬁFsﬂﬂ  avay
fromthe t _when_the valve is close The val ve st ve dy and
val ve ho@%"’iﬁ%% BT = BraATEn o Rl P AR D5 ey
be forneq_ quQg&GOé epg gLev%ilggs u%%g%hitlons and S q¥mn I n
Fig 11 i p AP VT ew wi th ¢ central openi 48 garrpﬁ %o&’ of the

present ifpveptd g y‘eé Q) Law Egsﬂg%ﬂa!:fm%ggﬂél:%@ AV Es DEES, Uﬁ%ﬁi n an

ei ght-spline con ation to provi er valve t t provides fully

adequat e s¥ealiigd.4 3t§o V@_{é @oé@cﬂ'x}ﬂ\m ep&.ﬂ’@fcf i I ip 30 i eIaf:?gE/@ Wi th

the sealing and orifice flow after many successive val ve cycl es al ve

st em (22)cihBif sheBlLl spadhly ivWdiRsen e/ asisilRiad 22) 1 owi Qo TBEST -
.078 inches Valve body (21) outer diameter - .163 inches Stemorifice

(23) di areildr baclk®2dovwmichesween the splines and away from the gasket

when the valve is closed.

The valve stem, valve body and valve housing are molded
of plastic, for example nylon. The gasket 25 may be formed of
rubber or neoprene of wvarious formulations, and is shown in
Fig. 11 in plan view with central opening 48.

In a sample embodiment of the present invention, the
following nominal dimensions have been used in an eight-spline
configuration to provide a powder wvalve that provides £fully
adequate sealing, as well as negligible powder build-up to
interfere with the sealing and orifice flow after many
successive valve cycles.

Valve stem (22) outer diameter - .158 inches

Valve stem (22) inner diameter - .078 inches

Valve body (21) outer diameter - .163 inches

Stem orifice (23) diameter - .024 inches
Radial dimension spline top surface (41) - .0235 inches
Width dimension spline top surface (41) - .010 inches

Area of sgpline top surface (41l) - .000235 sg. inches

Vertical angle of spline tapered side (42) - 10 degrees



Radi al di nension spline top surface (41) - .0235 inches Wdth di nension
spline top surface (41) - .010 inches Area of spline top surface (41) -

. 000235 swoo3tsdses Vertical angle of spline tapered sideP(C4A)S02/39D82 degr ees
WD 03/ 053816 PCT/US02/39982 - 16 Axial length of spline tapered side (42)
.042 inches Axial length of spline vekGical side (43) .100 inches
Circunferential spline (40) dinension between spline vertical sides (43) -
. 025 inches Ad#iallikengide of esipbind tapqrxs) sdddn ef42)o spll42e imsphessur f ace
(41) - .038 inches Radial depth of groove (55) - .0165 inches Axial length
groove i nter nédiidte BRI LEFRIIgR iR Hhdea (4R nensil®P drrsove
surface 58 - .022 i nches Q%Lal gLnensiEn of . groove su%face 56 - _ 028

i nches ConveX?¥ et Hby EPddPFackivl A1 i hBEEXRGRe RLLTS

hori zontal of groove surface 538 - degr Gasket axial length - .045
i nches Gasket cent r‘é?r%np%#nsgl%%né}t%gr .1’8)?‘1 A8t will be appreciated

by persons ski I Qs t t Jdat i a i T4 i 0 y be
made to the prple}ls% a%%ggﬂtéléoﬁtt\%ﬁt ﬁg\&?rl eparti ngg%g%ﬁ:{rﬁ'g Sé&(irl u ra;lk‘f{:?)l{;n;cope
of the invention. Jherpi&seM) enbotigraniclesy therefore, to be considered

as illustrative and not restrictive. it should also be understood that
such ternms as RAUPREI "deptOVEF "groovdlt @gIRdi atel'ss "id¥ids , "outer”,
“horizontal", "vertical", "exterior", "interior", "side", "central",
“upst andi ng", AxedlCiTeRlgtly groover intamadiaté aimBddl 67, -" | 03@rilotes
"downwardl y", "upwardly", "above", "below', "overlying",

Axial dimension of groove surface 58 - .022 inches

Axial dimension of groove surface 56 - .028 inches

Convex radius on groove surface 58 ~ .091 inches

Angle to horizontal of groove surface 58 - 50 degrees

Gasket axial length - .045 inches

Gasket central opening diameter - .100 inches

It will be appreciated by persons skilled in the art that
variations and/or modifications may be made to the present
invention without departing from the spirit‘and scope of the
invention. The present embodiment is, therefore, to be
considered as illustrative and not restrictive. It should
also be understood that such terms as "upper", "lower",

"intermediate", "inner", "outer", "horizontal", "vertical"®,

"exterior", T“interiox", "side", “"central", T“upstanding",
"encircling®, "gurrounding", "outwardly", "inwardly"
"downwardly", ‘T"upwardly", '"above", U"below", "overlying",

"top", "bottom", and corresponding similar positional terms as
used in the specification, are used and intended in relation
to the positioning shown in the drawings, and are mnot

otherwise intended to be restrictive.



"top", "bottonm', and corresponding simlar positional terns as wused in the
specification, are used and intended in relation to the positioning shown
in the draaings3si@and are not otherw se intended to be re®CTIusv?/$®s2 WO

03/ 053816 PCT/US02/39982 - 17 What is clainmed is: 1. An aerosol valve to
di spense product containing powder arm/or other solids froman aerosol
container, conprising in conbination: a valve housing; a valve body, a

val ve st éffhatanice aclgmbked -is et ai ni ng groove encircling the valve stem said
val ve stem havi ng a di scharge passage and at | east one valve orifice

ext endi ng t hrlough tAe seaesed] | valve coemdd erenod Brodusst cemaipiage and
the di scharge passage; said valve body and stem being noveabl e axially
with resRrder o Y/ 9 vRERSTISi FRLIET welsiP® | ded @EPIPEN FRRFRIBAS, an
annual sealing gasket with a central oeegi ng.retagined within said groove
and seal | 7™ W ABFRIDAFVER br Rf VEL¥S] ROUSERY gPo KA WP dHre Rer osol
val ve is cl.osed;_ the _valve b bel ow_the stem groove having a plurality
of verti CatT SpiSsEy ?ﬁlac%oga%%%ﬁfr?%aelrb:ﬁq VAL e anf:ﬁgcgéLWe%B%dK%f %ie
plurality, . S Vi t C |_n ej | ased_ .agai nst
t he underssifgé[}a' c%%ﬁ%gé&g'%kg?g%gﬁa?ﬁﬁeé \?aalﬁ\?ﬁ%s%&fdr? gﬁ%ggﬁ%ségg %%2’???%‘%; a
plurality,of GG esentidl spacsramyg endiugibetveen said splipes;and
downwardly fromthe tops of said splines a substantial distance; the top

surfaces dYmmiuifl o5l o a8 fia\HdKh Bl FBbodkeandl BhEeafbéRAr§O dd¥sageas of
the circunferential spaces between the tops of the splines, the m ninal

areas of ddiel spllive Bedy sutd ageam ed gy intswd{ Té et id Uiy abd thwv eddsetip

t hereon of product solids to interfere with
to the valve housing between closed and open positions; an
annual sealing gasket with a central opening retained within
said groove and sealing the one or more valve orifices in said
groove when the aerosol valve is closed; the valve body below
the stem groove having a plurality of vertical splines spaced
about the periphery of the wvalve body, the plurality of
splines having top surfaces abutting and being biased against
the underside of the gasket when the wvalve ig in the closed
position; a plurality of circumferential spaces extending
between said splines and downwardly from the tops of said
splines a substantial distance; the top surfaces of the
splines having minimal areas in relation to the areas of the
circumferential spaces between the tops of the splines, the
minimal areas of the spline top surfaces being insufficient to
allow build up thereon of product solids to interfere with
gasket sealing of the at least one stem valve orifice when the
valve 1s closed; said valve encircling groove, with the at

least one valve orifice, having an upper annular surface, an

intermediate annular neck portion extending downwardly from



gasket sealing of the at |east one stemvalve orifice when the valve is

cl osed; said valve encircling groove, with the at |east one valve orifice,
havi ng arwoppes3sannul ar surface, an internediate annul ar Pogaisopam9s: on

ext endi ng downwardly from WO 03/ 053816 PCT/US02/39982 - 18 said upper
surface, and a | ower annul ar surface-ek8ending downward and outwardly at a
sharp angle to the horizontal from said neck portion to the outer

ci rcunf er@ht® BPPEKe Sface boapd %aikpweiskennvdali mytfwcd osrtendingar
groove surface when the aergsol valve is closed; said |ower annular groove
surface | FARFE PO REWREGISURteR etear B IARHEE Vil Fhebbayigentahefreonel of
the tops of. the splines:, and sagq aerosol valve_ being characterized by

t he groovséajr‘%v@?c nRALRL @ Facdhe bty %W%E?%?n%%apifnd:%rVQ%ﬁFal kfand
concave ce__¢ onents, angd. t he_val ye body adjacent the groove | acking
any gasi%%élg'ea ?ﬁén%&’s:izeé:ntsaﬁ‘a Hhorint i‘.’wﬁ’? e @}roﬁﬁ‘i“‘i‘?i"aﬁ v%uBfaEEai _In_1h1,
wherein t o. cg of .t gr Qov.e, i.s_sl.ight convex. 3. e
aer osol v‘g}Fevﬂe 0 écﬁg?%ggi \?\Eg&%i %St 5a otg%gl{etsalvvl pIZ%WG 0\?\%1\17%%0?’9 Fhaeve

out v dl Yoo 55 § b 090U | QUEL: A0 ate o SUIL A0S WD LhR, 230501 Jyal ve

noves fromopen to closed position. 4. The aeros

wherei n tiiee QRerell of i AP o ithiecsélﬁﬁésPoéhHi, 0Bgdal Bel-88o 116K POrti on
of the groove. 5. The aerosol valve of claim1, wherein the diameter of

the val veoelady letiareertddieetpl bgesthatl dhodeevalowelr t BAnul 8PS Shrtdige

splines, is substantially the sane as the dianmeter of the valve stem above

t he groov@&cking any gasket sealing horizontal and concave gurface
components, and the valve body adjacent the groove lacking any

gasket sealing horizontal components.

2. The aerosol valve of c¢laim 1, wherein the Ilower

annular surface of the groove is slightly convex.

3. The aerosol wvalve of claim 1, wherein the gasket
wipes downwardly and outwardly across the groove lower annular
surface when the aerosol valve moves from open to closed

position.

4. The aerosol valve of claim 1, wherein the one or
more valve orifices are positioned in the neck portion of the

groove.

5. The aerosol valve of claim 1, wherein the diameter
of the valve body between the splines, at the level of the
tops of the splines, is substantially the same as the diameter

of the valve stem above the groove.



