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GASKET FOR AN AEROSOL VALVE STEM This invention generally relates to f APR, 2003
gasket for sealing the valve stemorifices of an aerosol valve. Backg %urﬁ&

O The Invention5Aerosol containers are widely used to package a vari etyof

fluid materials, both I|iqui RO @ﬁgr cgh ggr ﬁés !gpically,

t he product and a propell amﬂ_{p%"_&_é‘;g?ﬂéﬁﬂ%{ R % Q}i}}_, ,ST above

at nospheric pressure,and the product is released fromthe container by
manual | yl0openi ng a di T8¢8Siieentdlont gbRe SAUSE flAtRECES W Gakktifbr sealing
t hecontai ner to deliver the product through the val ve andconnecti ng
conduits to a di sciter yaluei Etem.ciicigiespefisamperxiacd, vaklvaerped t o a nounting
cup having asealing gasket, is nornmally nounted in a top opening of

t hel5cont ai ner, which opening is defined by a conponent comonl yf. ' referred

to as the "bead" g% I@he contg'kgﬁr ﬂg%ni rég. Themounting cup includes a

central pedestal ) pensing valve, a profile portion
extendi ng qutward fronmae ggdesiila sl 9%e WOALTY R k6 POLEdN JR/G9% ¢y
i nto an20upwar dly extendi ng body portion) the body portion energinginto a
hem spheri cal | y- shapeglehangakeppils ONbbeR M1AGULAY dnda FdWdelrefOrgd iiculiteh
channel portion is configured toreceive the bead portion of the container
openi ng. Theseal i rragbssitst. norlypliegliy, ditdypospdodncethi ané he chuepellant are
portion25and in many gasket configurations extends downward al ong apart of

t he body portion. 2%% etdhé”‘s"é’a"l‘i“ﬁ”gf Gaskaings at aboygHasgreBbetl PERRSEHLE:

| 312 1 5 APR 2003 - | sposed.onto Nt , Cup LS
positioned onto fthaen%o%lgai zé"-’réau(;'l:r‘fdqt erteg%ﬁglgé tgk?ﬁcﬁgg f%r“[e%lé{égor? aimrlaénﬁél}ﬁ'e
clinching pperati ofpdifinte!d -dipeising t Wosee Sid |dRGel Rht Npr s 3s0lwiGeAhaithar
art. 5 The aerosol dispensing valve generally conprises a hollow val ve stem
havi ng an i nt egr al conteimelrasec p@eiliver gdrer rkbgucef ghreodgh o the trelwal wad
stem body, positioned internedi ate between the valve stemand val ve stem
body is a val ve steMRAUGRE. cardat bR thdsdagebargewridicke val ve stem body,
and is 10 crinped and | d within,the pedestal portion of the npunting cup.
A spring is disposed be m?eéir’fsf’ﬁxés’bﬁ tvoa%vgf fﬁ%améieacf ve o%%ﬁntﬁéngn%u? hréa‘g'ng a
underside of the vabyfirsd efai@iy, i8Ndorhdl IPR6UNtSHAREES, tép NN W2 the
(dip tube) extends fromthe outside base of the valve housing to the bottom
of an assor$ated léomsairsext, aduithi ppeninddelss adefeirgdde By Qa0 ovepdresn tO pmonly
mor e Jopeni ngs) or orifices) extending through the valve stem groove wall.

An annul ar val ve sE8feFEEYasRepswithR dPeaflr &F JifniiRFEROPET cCRPOLRG: t h&he
\C/)?: }/ Czts)emw: tshlp(l’)lSIt %égggg%ﬁllgc%gllﬁgggglegra Vcaeln\{:?raaopg gsrrt]:agl.r %%\Ll‘giOI\IM thr tkpoe.l.ding

the dispensing valve, a profile portion extending outward from

the pedestal portion, which profile portion merges into an
20 upwardly extending body portion, the body portion emerging
into a hemispherically-shaped channel portion terminating in
a skirt portion, which channel portion is configured to
receive the bead portion of the container opening. The

sealing gasket normally is disposed within the channel portion

25 and in many gasket configurations extends downward along a
part of the body portion. After the sealing gasket is
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-posi-tioned above the | ower surface of the val ve gasket when the ﬁl)}’ ‘f?/ hﬁ in
the cl osed posi t VOY3Hen the valve is opened by depressing or F %( EA}PR 2003
valve stem the valve stemnoves axially dowwardly or tilts fromits
upright position to cause 25 the orifices) in ghe annul ar val ve stem groove
to nmove out of registry or sealing relation with the gasket. Product in the
aer osol cont ai ner dibpngednsetro tthe mothténgecwd, tdhe pupsisipegaienateshdyy the
the propellant, passes upwardly through the dip " WD 00l 65256

PCT/ US00/ 11312 1 %°APRipep3and3 thepheupnds tHdnrhiede troushagconhatmeny oudhe
the orifice (s) in.the annul ar val.ve stem groqve into the holl ow valve
stem and out vvardlc)}"flﬁpbﬁahc’gﬁrg?lt"f:’& #Foz‘ﬁ%l'ﬂﬂmé‘ﬁ‘ ac? u&gBFebﬁgﬁ)ﬁ?écbﬁ &pe
spout nounted atoplgYabygesi £8% %r,gp an aerosol valve, an effective seal
bet ween the val ve stem groove and the annul ar gasket surrounding the groove
is criticals Additionalrhy, aéfosdl @spelsing! Vel vel getetBel y drigrGdlesS£MHo11 8w
the seal between the sane annul ar gasket sealing against the valve stem and
t he undersi de of thdveopted pavtingn agf inkegpelewidbrobabhepoptivn Nnggengradig
annul ar upper term nus of the valve housing Heretofore, while neeting with
si gni fi cant commerkafgrredcteses sulValvgaSiters bray - seapif§ongdi ftermpdiate
val ve stem have c rised rubher ring havjng.a central opening and.a 1
flat), disc- shaped%rn‘;'](il{:a"l"ael“u 5%& ion veextsetrf%ll naé‘dcivf‘l’lcll}’r?f esp:eeﬁ“t ibé:lq?’y ¥ g‘m‘faﬂge S§em
central opening, VfiddedaskelS1 i holisdngUbuf+fQRdE that valeetsQm BYagUtddd9s
from rubber tubing. The aforesaid gaskets of the prior art have been
gaskets havo ng a wiinged and held within the pedestal portion of the mounting

cup. A spring is disposed between the bottom of the valve
housing and the underside of the valve stem body, and, in many
ingstances, a hollow tube (dip tube) extends from the outside
base of the valve housing to the bottom of an associated

15 aerosol container.
The valve stem groove has one or more opening(s) or
orifice(s) extending through the valve stem groove wall. An

annular valve sealing gasket with a central opening for

~, .

receiving the valve stem is positioned in the annular valve
20 stem groove, with the orifice(s) within the groove being
positioned above the lower surface of the wvalve gasket when
the valve is in the closed position. When the valve is opened
by depressing or tilting the valve stem, the valve stem moves
axially downwardly or tilts from its upright position to cause
25 the orifice(s) in the annular valve stem groove to move out of
registry or sealing relation with the gasket. Product in the
aerosol container then, under the influence of the pressure

generated by the propellant, passes upwardly through the dip



.~durorret er, the nost ul ar conpositions being neoprene and 2 (8 njtrile
rubber havi ng 7?'°a%’c§97§g duroneter (Shore A). Wiile acknow edg?Pn R{gﬁ’gd&

success of the prior art valve stem gaskets, there are still a si gni11i50’§31°rRt2lm3
nunber of rejected valves due to a defective sealing between the val ve stem
gasket and the dual sealing surfaces of said gasket, nanely, 25 the seal
bet ween t he i nnertuber tinge, thacivalireaghoheisgr f tloen defiqughg thkeockfiteels) in
opening in the gasket, and the valve stem ' WD 00/ 65156 PCT/US00/ 11311 1
5 APR 2003 - 4 JrSoRBRYART (¥Rl S 5 EERdIFBPY B iRk dhepbriion VHlvenst eis RBE
agai nst the undersj.de t ton surfa f_th edestal _portion of the

| 0 ey B A SREEeR nbaf TR S vefiiny Rybton. " ur

mounting cup an upper portion o

respectively. 5 Idr igpR@nbeALEA1 £&5 il vhliGenathe of a single duroneter
gasket contributes to the |eaking problem Wth a single duroneter gasket,

there is & conproni se InS ahhfefdAC viaQRepf ah hef Sédtglve B4k DB tieedatketvallQe
satisfy the different needs of duroneter hardness at the two areas of 10
seal i ng di scussedstdin\@roovige andnthe| AN A3 igas keltasurheungisige tthd ugoyntec i s
whi ch woul d yi eld the nmaxi num sealin roperties at each area i s not
utilized. SummarySTFEHR | nv@r‘?@i‘&ﬁ%glﬁ?h' oBPect® ofeFRFSL | 1R&KET 0F | KuRther
proyide a valve s{erpgaskef i ti), | gL oyeth sgating, charagleli shics,: ek
i nproved val ve stém gasket of this 1nventton conpri ses a Taf™ ol sc-sghape

gasket with a cengéalirdpddain® tWREE VA1 EEs ik 04t e¥hdfuddeesgaskst R ik@p
froma relatively 20 | ow hardness value is the inner portion of the gasket

ext endi ng10 adi al | pootkavarcE thenpédes tadnoifakhaperintring oun amel ahnudhy dppglrer
hardness value at the radially outer portion of the gasket whereat the
gasket will be coRtERIRE RF &RheuppiYe RAYSIREtion of the val ve housing. In

a preferred formof t 2 sket, .t.he variation .in durometer_value wl.l .be
varied fromthe inner r}g%”r%"%?’%f 'Nlulé ﬁasnkeeetntng t‘ﬁ'é:hr a%“i%’lq}%ﬁc%ﬁ%e”%er’ﬁlg%

of the gasket. Ingacsdéd) AMhA R ghekeed Ee&msaaﬂir@ea i gaskeliwf deldins
invention will be used with a val ve housing WO 001 65256 PCT/USCO 1312 1

5 APR 200 -s havi hgve casprideai ed rupper euhgi deviwd|a dérerraar bpehhtg poid iaon
of the gasket beyond the portion of the gasket Wereat the underside of the

gasket islBrinpedibptandipieahanedexphdl]l neehoirn MFLRAELNG iy egpatieddy

fromthe outer Ca%rg:lnl @ggdcentral opening, which gaskets are die cut from a
flat sheet or by cutting from rubber tubing. The aforesaid

) gaskets of the prior art have been gaskets having a uniform
durometer, the most popular compositions being neoprene and

20 buna nitrile rubber having 72 and 55 durometer (Shore A).

While acknowledging the success of the prior art valve stem

gaskets, there are still a significant number of rejected

valves due to a defective sealing between the valve stem

gasket and the dual sealing surfaces of said gasket, namely,

25 the seal between the inner portion, including the surface

defining the central opening in the gasket, and the valve stem



5 .housi ng wal |, yiggyddrdsoner duroneter val ue than the gasket atpdPeseshiisziP
point of the upwardly extending wall and underside of the gasket. In T{}e PR 2003
Drawings: 10 Fig. 1 is a cross-section view of a conventional aerosol afve
of the prior art in closed position. Fig. 2-i% a cross-section view of a
conventional aerosol valve of the prior art in an open position. Fig. 3.is

an enl arged crossIENS oﬁ’f‘%fu%%et?/gl pRdsberfrPR gutket PEFtiPR sef nbbAt asket

Det ai | ed Descri pt%&{%ngm% ) eog' %sf&g. ot ith,lleuI to)r?at%esrfaaré aeépsgégval Ve
S : : S

assenbly general | re specifica e val Ve a rrl§’|e3?35tf"‘l
includes 20 a val yorSigiTo¥atNe nth@iPiRgd¥up GBNEEaLL YL L Sigdaat Gglflspér%ﬁctaﬁbe
e

val ve stem val ve stem body having an upper valve stem portion 16 wt
conduit 18 t her et tli@uwdlvea hoaking st eespeshivedyt.i on 20 and an annul ar groove
portion 22 internedi ate between the upper valve stemportion 16 and the

val ve stem body porti okt 28s20nowair¢cggpdsedpdihidtonthevinaruae f pEex 24ingle
t hrough the wall of the groov ortion,and interconpecting wth the cqonduit

18. Surroundi ng tABTPRENAF SREFCHoGFREHIPRESE B FRehOBRFIRE Rroklemy HivR 2
housi ng havi ng an di i e i h duj 0 ] 652 -
PCT/ US00/ 11312 1 gﬁi\é’gng&%o&ﬁg?%th oug "I t%@gg{gp;ﬁée %8 68%59“3%% gﬁ‘g‘d ttge
repa)ve a dip tubge?@cESiOWHEi NtHRAN EiRgl & GuirSigted NGa¥REVE tROUSAE D khie
crinped within the pedestal portion 32 of a nounting cup 34 (shown in
partial section).dDEfeposdd atejs (6 dppemevet | h@Girtessf dAthetlval veo haueamgo26
and the underside 38 of the pedestal portion 32 is an annul ar gasket 40

whi ch is ¥?sposedsfprliis digsugpes APKat LR SIngequeBSPi PRETRFRRF othanigef ehe
orifices) 24 when_.the valve.is.in t cl osition as_shown in Fig. 2.
i sposed atop t heoUArnEcer it Foblf ARETHR TR BT it opaae
t heret hrough and tgEfl fadd % idset Resdiselfarge orifice 46. Disposed between
the val ve stem body 20 and the base 27 of the valve housing 26 is a spring
31.

Summary Of The Invention

15 An object of this invention is to provide a valve stem

gasket with improved sealing characteristics.
The improved valve stem gasket of this invention
) comprises a flat disc-shaped gasket with a central aperture
wherein the durometer of the gasket varies from a relatively
20 low hardness value in the inner portion of the gasket
extending radially outward from the central aperture to a
relatively higher hardness value at the radially outer portion
of the gasket whereat the gasket will be contacted by an upper
wall portion of the valve housing. In a preferred form of the
25 gasket, the variation in durometer value will be varied from
the inner portion of the gasket to the radially outer portion
of the gasket. In a still more preferred form and where the

gasket of this invention will be used with a valve housing



-Fig. 2 ill ust r al§ekdlss aer osol valve assenbly in an open posi pipRiseoMidih t he
valve in the open position due to applying 15 downward force on the

actuat or, product and propellant in the aerosol container wll travel] 15 APR 2003
t hr ough t he dip tube 29 into the interior ef 5the val ve housing 25 to the
orifices 24, into the conduit_18 of the valve stemand then through the
conduit in the aPRYARS® Zashablated r\’é’P@FymE'bs’tqﬂeWéll%ch'&fi;@eﬁbEEF ZPG’rtZGn

Rel easi ng the do t he ac t uat or result in retur

d for o}
the val ve stemn v\é\l?ve;‘stg?nsg(e)a Q‘ﬂc’f’% e %%’é‘flc’cf‘ posﬁk? ngaﬁh oudﬁ‘etrﬁé e
upwar dly d'rECtEQnEQEQ?deofh€h§F§A§¥LE3%s Rllnpkal B¢ LA" GPOANELY Sextending
conventional in the aerosol valve art. The inventioh concérns substl tuting
for the valve st pgudingaskel Ahwaladlpr idispakedalE riohpthee gaskedadidllaked
enbodi nent of which is showm in Fig. 3. In Fig. 3, the gasket, generally
desi gnat e8 as 50hokaing wakl s dHasmpelowes égrmdtetmﬁeéu}_eonbsnothwagg&im at
dur onet er, " WD 001 65256 PCTI US00111312 1 5 APR 2003 - zgQnes
A, B and C. The |t|]i‘ﬁeFr2’BHep‘Fﬁé"("zcﬁfe they upyprddy a??é"rqr’tﬂlé‘%f?l’h_a%n‘i H@qeﬁ'\ﬁé§F
dur oneter. Contl%Léoq:%l g Lpner zone A is zone H, which has a higher
duroneter. Zone S BRPET" portion of the gasket 50 has the highest
duroneter. 5 A typical, conventional aerosol gasket has an: (a) outside
di ahet er of O. 355"; (b) central aperture having a dianmeter of 0.100; (c)
thi ckness of 0.0%n TheeDgaskedssay be formed of any el astoneric materials,
10 exanpl es of which are shown in Table 1 below. The zones of var
dur onet edOmay all be @Gﬁ‘pokeﬁs(ﬁ crressanetinn é’rllea’l ofra rﬁé"}“"e&éhc’mf(ﬁﬁ?ﬁ’éﬁd

of a different ty_‘p ¥§ltomer|c terla}L %/ anlnatlon of the
foregoing. A type & Pib¥er**Cotiofi ?8? $ed 6 as Buna Nis

wi del 'y used Fig. 2 is a cross-section view of a conventional aerosol

veo

valve of the prior art in an open position.
Fig. 3 is an enlarged cross-section of the valve stem

15 gagket of this invention.

Detailed Description Of Embodiment
) Fig. 1 illustrates an aerosol valve assembly generally
shown at 10. More specifically, the valve assembly includes
20 a valve stem/valve stem body, generally designated as 14, said
valve stem/valve stem body having an upper valve stem portion
16 with the conduit 18 therethrough; a valve stem body portion
20 and an annular groove portion 22 intermediate between the
upper valve stem portion 16 and the valve stem body portion
25 20; said groove portion having orifices 24 through the wall of
the groove portion and interconnecting with the conduit 18.
Surrounding the valve stem body 20 is a valve housing 26, said

valve housing having an extending nipple 28 with a conduit 30



-15 for aerosol gaskets., An inproved gasket can be nade by forrg
gasket out of B%’r?aowlﬁgz?ﬁbber with duroneters of 5060, 63-73 an?‘#g{sggﬁuéhore
A, in zones A Hand C, respectively. However, the preferred constru;gingm
-of an inproved gasket utilizes a TPR from the TPV category. In this
case, a TPV material having a finely divided EPDM rubber for the el astoner
phase, di spersed therathoemghucihe puippdieopP| beéngndesignéd wsorecdive a dip
duroneter of this material should be 5060. 63-73 and 75-85, Shore A in
zones A, B & C r d3B&cErveFRown RORITLS D58 PEig)S00FRe3YelYeshepring?F ig
Table 1 Tv~es of El.astagners. Conventional/Ther npset bber_ categories: 5
Common Name Chemccrzi'f"pﬁlgrrgl s eF&ebcgeesrtaéoP??gﬁﬁ?e%% ut§1™ g cup 34

pol yi sobut yl ene- i §RLANEn Nb AL A M‘iﬁnflgrﬂ)%ééeidl &ty eﬁieeag_oép wall 36
Copol ynmer EPDM Rubber terpol yner of ethylene, propylene and a di ene nononer

Neopr ene Bubber pd \thlel oabpe ciwadingl RR/ dhar epel asddraidebber cEatRgopedestal
Common Nanme Ther nopl astic 20 Thernopl astic Thernopl asti ¢ Thernopl astic The

abov copol yest er PtdPp dRadsondr prnplad grsketEdP vhiehnigadbspoged/)within

styrene bl ock copqlyners a indicat g Iher set rupbers nmust all be_f,ure 25
by the addition off &FPﬂYeo?mh%hﬂ"og n 138 BRI B FREdPEFARE

these procedur es SeijiaNehl SDEVD 10 1058 SKLLGAd bR 2Lt oBbwRT BP0

gasket material . e vari abl e dur onet’er gas I'sTnventi on nay

manuf act ured by cpnvesiidpesall SO6XTERS VANVEOHLRHEIY i 3@ta%8BP! £2 Kdving
prepare the variable duroneter of Fig. 3, a tubular nenber having three

mat eri al SL®f var ya ngomduiomet4er theewee dirngubhapsduskeynina eivig udkedthe discharge
Subsequently, the individual ﬁaskets are fornmed by die cutting the tubul ar
member into the destiias tfi-ckRigrosed bgtwgephFhegflite tatems Beayf £ 8 atRdntRhd

claim, reference, 9 e fukovkfd 6l 96019 apithg! 91LH 25 ASTM

Fig. 2 illustrates the aerosol valve assembly in an open

position. With the valve in the open position due to applying

15 downward force on the actuator, product and propellant in the

aerosol container will travel through the dip tube 29 into the

interior of the valve housing 25 to the orifices 24, into the

) conduit 18 of the valve stem and then through the conduit in

the actuator 44 and ultimately to the discharge nozzle 46.

20 Releasing the downward force on the actuator 44 will result in

returning the valve stem/valve stem body 14 to its sealed

position through the upwardly directed force of the spring 31.

All of the foregoing is conventional in the aerosol valve art.

The invention concerns substituting for the valve stem

25 gasket of the prior art an improved gasket 50, an embodiment
of which is shown in Fig. 3.

In Fig. 3, the gasket, generally designated as 50, has a

central aperture 52 and three zones of varying durometer,



-WWO 00l 65256 PCT/ﬁgq)g/ﬁ;z}glz 15 APR 2003 _ g _ It is believed thatialshfhiae
i nprovenent of this 1tnvention will result if the duroneter is varied

between 45 - 85 Shore A It should be understood that while a three ZichABR 2003
vari abl e duroneter gasket is the preferred f-or’fm- a two zoned and four 5 or
more zones are also contenplated by the subject invention. Critical to the
invention is thatPRelyorenrefestB @RE Eent FRE IPReXT AR R t(REengantaneste tof

a lower duroneter than the_radjally outward zone whereat cripping of the

Gpper wal | of t he=BaF D Rotal 8 nthd L LohRh FRE R ne CORERBI ST s Lmer
place. 10 In anot Qg%&ﬁbf)gl ®f m%hgﬁgﬁes RIghdL SadAeRRelON, 508 Jf,o‘é’ e
duroneter portion of the gasket nmay exten from%he central opening o tftfe

gasket to the porbi@srOpottEorask WhegabRat bhenal it HAYhieBE 4@FdmdterIPS
into and contacts the underside of the gasket, whereat the duroneter

hardness i8 15 increasadtypicasbneanvealtionhlt herasrlke giskeanhastabet ween t he
val ve housing wall and the underside of the gasket. Ae noted earlier, in
the instance where the(dlt eputaide Hometrg fAl P-3%5bastel lated, it is a
preferred enbodi nent t se_a gasket having,a lower duroneter _suc s at
the inner 20 zone of t sygagﬁ%%asié)rapaergf‘lfﬁ hRYIRT aclu‘gLo SEEF. °§u§h{]°a°q'\lal ve
housi ng i s shown and dQéﬁriQﬁchlewic;fe@_ngheS Pat ent Nos. 4,015, 752
('732) at Figure 2 and the related text material of the '752 patent and
4,015,757 ('757) at Fi gueeg3shet ibhg bel fdbeted oxt amt c¥liazlconbrifemavdrials,
patent, which portions of 25 the noted United States patents are

i ncor por al8d by r exappiaes. of wiowl 852 5HhPET| WSHRPLE3 12 belgw APRTRe(Bnest of

varying durometer may all be composed of the same material or
may each be composed of a different type of elastomeric
material or any combination of the foregeing. A type of
nitrile rubber commonly referred to as Buna N is widely used
15 for aerosol gaskets. An improved gasket can be made by
forming the gasket out of Buna N rubber with durometers of 50-
60, 63-73 and 75-85, Shore A, in =zones A, B and C,
respectively. However, the preferred construction of an
improved gasket utilizes a TPR from the TPV category. 1In this
20 case, a TPV material having a finely divided EPDM rubber for
the elastomer phase, dispersed in a continuous polypropylene
matrix, is used. The durometer of this material should be 50-

60, 63-73 and 75-85, Shore A, in zones A, B & C respectively.



“1t has been dis r in general that |ower duroneter gaskets-~p{eyhts
- . %@ 6 . . . 11312
better sealing a @H’ggorl fices in the annul ar val ve stem groove but that

said | ower duroneter gasket has 5 poorer mechanical properties, e.g., 13 APRZ003
tensile strength, conpression set, creep/col @ #l ow, and greater swelling.
Hi gher duroneter gaskets of the sanme material, in general, have poorer

sealing qualities (relative to | ow duronetk@blgadkets), but have better

mechani cal properties and | ess 10 swelling. Hi1 her duroneter gaskets form a
nmore stable assenbly in the area ofm&%e—%ﬂ%%%—gﬁlﬁ%ﬁlal ve to the nounting
cup. Low duronet vel ap p iLo_the crinp area due to
E‘cfog%ﬁlé%%g?iép%%g%e‘é LBBK: @é:{%oweé

conpressi on set and creep so, greatér swelling in the | ow

dur onet er sgasket comménl KaMet i n 15 poor perf ofi@iicaiofahde val ve fromthe
st andpoi nt of the degree of force needed to actuate the valve or is extrene
cases a failure tNatagtadaRebbérnal | y. increasipgliBepdenenet er across the
radi al | y extendi rRptsdr Rubbenf the gasket redupdkyiskbupelenstissprene -
propel | ant throuﬁtt’f‘féeg&ﬁ%?? 20 While it is2 frilehutaddepgyent i on
herein dixtl osed j bggl culated to ful fil}®° Bj ects | revi o ﬁl ene
stated, it will bé apprecrated that numerous jle}gé ig@sa%l SMRAHL RNt s
may .be devised b gyygi i inthe art, ed that the
appénded cl ai s ?g%er afihgh%EQZS nodificationslgﬁgbgﬁgg%?ﬂents as fal

Wi thin thestrue SrER/1hexidpiaepec fubber Ratsgoiidgtventi on. 15 APR 2003
-11 1 claim 1. In an aerosol valve having a hollow val ve stem a valve

st em body, a val vecumensiNamesyrroundi ng the val ve stem body, an internedi ate
portion between tqg val ve sten1andlthe val ve _stem body having at | east one
orifice cgémuni ca:f I zi:ggeﬁﬁB‘gtﬁZEﬁ@oé fgﬁrll)gv aﬁlot{e stem and the
interior t he V??Eé/ﬁn USled Q{@c%ny o el gasket having a central
aperture encircli+gge 192lilcNgd e @ddn @i ke e cph1 e Nt er medi ate portion,
the internedi ate portion being capable of noving to expose at |east one
orifice in the internethatabover tindicd tainThermaset wiibberbemuat val s ttemeazslet
and t hereby open the valve, the inprovenent conprising the valve stem
gasket ha®bPng pIuP&ItEGnééd%Fi%QuégnﬂrkﬁHFoﬁEtéWPrPQQRZEERPﬁiéfr@§tCFHQd by

tral t d | J inst th ifi {n the. int di at
portion having a FHORT-RrHet PRI REFTETLEER hEHE ofELEr B Fhe FoEo"e

further radially guiyeed {{ QRd hecaperiiifaridg J0odiRaRUeRRN! of claim 1,
and further wherein the plural zones conprise a first zone nearest the

central aperture havi nghe v&tidbleeldyrbmnetetir gaedetr ofaphift fived ianhe magnbe
radial ly outward fromthe first zone having a relatively higher duroneter

t ha t he dur onet emagRiaptured sbyz \irnvendianabucerx YR otade @ IRt war doT
fromthe internediate zone having a duroneter, relatjvely higher than the

i nt er medi aCe zone.ex?.npiﬁe itﬁpr%‘%ﬁ‘gﬁt e cY%\’f’rﬁé‘,e a‘*’r’(f“"fnéf?ﬁer"%\m”te’rge'i ngt h&
first zone of the Aol [Tl Fmafil; %y\ﬁ@

Shore A, the int ert%g?g%e zone ﬁgihgé &%?%fret er rggf?é\génbg to %5%%3?%5&::;”0'
the outer zone hasimudtafedis£ly bebvestruded.0 SSubbémtndlypr atdlethdividuan

t hat each succeedi ng zone extending radially outward has a greater

dur onet er . 1 5 APRkRYG3ard Xormefhby|din CUENERT the Shbplar memBarf inthdshe
wherein the pl uraldzoned gasket has a varying duroneter of four or nore
zones with a first3®f3FENERFE5R°%e central aperture having a relatively

| ow duromefer and each aSucCeRsbYGANEHEX LEO %k 30k Add/ AULNR! d-DPK Ok A
rel atively higher duroneter. 5. e I nmprovenent of claim4, and further
wherein the varyi ng dgheget & fer dhetBenawsits feiteeend 4ett of8bcShase AETMG.
The i nprovenent of claim1, and further wherein the zone nearest the
central aperture designagignal Dzt S3asket has a duroneter between 45 to
65 Shore A, and a zone further radially outward of the zone nearest the
central aperture has a duroneter between 70 to 85 Shore A. 7. In an aerosol
val ve having a hollow val ve stem a valve stem body, a val ve housi ng having
a top wall and shoul der surrounding the val ve stem body, an internediate
portion between the valve stemand the val ve stem body having at |east one
orifice comunicating the interior of the hollow valve stemand the
interior of the valve housing, a valve stem gasket having a top and
undersi de and having a central aperture encircling and sealing all orifices
in the internediate portion, a nounting cup having a pedestal portion in
whi ch the val ve housing is crinped so as to create a seal between the
undersi de of the gasket and a shoul der of the val ve housing, the

i mprovenent conprising the valve stem gasket having plural zones of varying
duroneter, the zone nearest the central aperture having a relatively |ow
duroneter and the zone in the area where the shoul der of the housing is

I . o I 1 I N L Y Y M N I T .




-1 5. APR.2003 -13 than the zone nearest the central aperture. 8. The
i mprovenment of Y@PMESI6 and further wherein the plural zones E®&AHIEPEIA3Z
first zone nearest the central aperture having a relatively |ow duromet®eaPR 2003
an internediate zone radially outward fromthRe _first zone having a
rel atively higher duroneter than the duroneter of the first zone and an
outer zone radially ogtwagdpbioavéderhdt cenBdiabovaethd¥ "3 duieHei8h
relatively higher than the internediate zone. 9. The inprovenent of claim
8, and further whwdiadi nebhkt fiff sthezdneohasea ilsiroriedr bbeva@ens45 86 Bhore
Shore A, the internediate zone has a duroneter between 60 to 75 Shore A and
the outer zone hds alHuAhfiEdePebBrderstarn tthagswithie @ Ahree gangsy veyiehie
t hat each succeed; ng zone ext.endi,ng adi al | ou# rd has a greater

PREF BT cPRAte foft o0 [FRRNPT S &FEET (1 Her SuEP cAgRachend four

duroneter. 10. TS j

bl ural - zoged 0askel 4as [OMg AeRE o ZNATaI1LReE £} Iifle LONPedPALSRLLDE.

- central aperture ving a relative Yy | ow duroneter ‘a successli ve zone

ext endi ng radi al lari®dudr o e DEvent fdmtiisV ehyt HiHghesndl We@dBL €rthel tenthbgl
i mprovenent of claim 10, and further wherein the varying duroneter for the

zones i s between atferttprgs cghotlee AgagRet The iafprovéneer dhrohelien 7thandthe

further wherein the zqone nearest the central aperture of the plural-zoned

gasket has a dur Gifstier 1Be PREBATH 5290 WpedifRfte CAIMRERE £ (e &PPSGL WarY 26ne
inth wh f i i i d._t |
e o w800 RS OUSLOR 3, S OB Ldep L G300

dur onet erpgbet wveen 70 tyg @2c8Hef Cedbodimernt AR tHe0Fanitéde 135 thlles | 1HVAEBRNT

of claim?7, and further wherein the val ve housi ng has an annul ar

castel | at ed out ertivallovarbthiramedanupartigstahdileg gaskber maly soosed rfadmalchy
inward of the outer wall which is crinped into the underside of the valve
stem gasket and tPeRYHL QRendpdt RE FRekgrsEREcheli B preTYienadfy the gRsket

crinp between the shoul der. of the housing and the underside of the gasket
s b dur oneter VARTR TR VARV EREoHEBRCTar: VA ol Ehead (995 EAe TRE
i nprovement of cl ahdlrshaedisk fulld NRlsiSr Qinirbhe EHE OBBEGferéd! WRrRhebbeis
gasket extending perinetally of the crinp has the sanme or a | ower duroneter
val ue t hars t he duincedzseds gontesahetdne gidr taforthef zdhe faskatasedseasteenhehe
central opening of the gasket. .Aly.A.A9. A+Y. An. A. A Afe. A A% Al . Al Y. A9
- A93"!1 . X\ n0=?AC (Gvalve housing wall an the underside of the gasket.
As noted earlier, in the instance where the outer valve
) housing wall is castellated, it is a preferred embodiment to
use a gasket having a lower durometer such as at the inner
20 zone of the gasket, or a still lower durometer. Such a valve
housing is shown and described in United States Patent Nos.
4,015,752 (’752) at Figure 2 and the related text material of
the ‘752 patent and 4,015,757 (’757) at Figure 3 and the

related text material of the ‘757 patent, which portions of

25 the noted United States patents are incorporated by reference.
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crimp area due to compression set and creep/cold flow. Also,
greater swelling in the low durometer gaskets may result in

15 poor performance of the valve from the standpoint of the
degree of force needed to actuate the valve or in extreme
cases a failure to actuate. Finally, increasing the durometer

) across the radially extending surface of the gasket reduces
the permeation of propellant through the gasket.

20 While it is apparent that the invention herein disclosed
is well calculated to fulfill the objects previously stated,
it will Dbe appreciated that numerous modifications and
embodiments may be devised by those skilled in the art, and it
is intended that the appended <claims cover all such

25 modifications and embodiments as fall within the true spirit

and scope of the present invention.
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I claim:

1. In an aerosol valve having a hollow valve stem, a valve stem
body, a valve housing surrounding the valve stem body, an
intermediate portion between the valve stem and the valve stem
body having at least one orifice communicating the interior of
the hollow valve stem and the interior of the valve housing and a
valve stem gasket having a central aperture encircling and
sealing all orifices in the intermediate portion, the
intermediate portion being capable of moving to expose at least
one orifice in the intermediate portion from contact with the
valve stem casket and thereby open the valve, the improvement
comprising the valve stem gasket having plural zones of varying
durometer, the zone nearest the central aperture and sealing
against the orifice in the intermediate portion having a lower
durometer relative to the durometer of the zone further radially

outward from the aperture.

2. The improvement of claim 1, and further wherein the plural
zones comprise a first zone nearest the central aperture having a
relatively low durometer, an intermediate zone radially outward
from the first zone having a relatively higher durometer than the
durometer of the first zone and an outer zone radially outward
from the intermediate zone having a durometer relatively higher

than the intermediate zone.

3. The improvement of claim 2, and further wherein the first zone
of the plural-zoned gasket has a durometer between 45 to 65 Shore
A, the intermediate zone has a durometer between 60 to 75 Shore A
and the outer zone has a durometer between 70 to 85 Shore A,
provided further that each succeeding zone extending radially

outward has a greater durometer.
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4, The improvement of claim 1, and further wherein the plural-
zoned gasket has a varying durometer of four or more zones with a
first zone nearest the central aperture having a relatively low
durometer and each successive zone extending radially outward

having a relatively higher durometer.

5. The improvement of claim 4, and further wherein the varying

durometer for the zones is between 45 to 85 Shore A.

6. The improvement of claim 1, and further wherein the zone
nearest the central aperture of the plural-zoned gasket has a
durometer between 45 to 65 Shore A, and a zone further radially
outward of the zone nearest the central aperture has a durometer

between 70 to 85 Shore A.

7. In an aerosol valve having a hollow valve stem, a valve stem
body, a valve housing having a top wall and shoulder surrounding
the valve stem body, an intermediate portion between the valve
stem and the valve stem body having at least one orifice
communicating the interior of the hollow valve stem and the
interior of the valve housing, a valve stem gasket having a top
and underside and having a central aperture encircling and
sealing all orifices in the intermediate portion, a mounting cup
having a pedestal portion in which the valve housing is crimped
S0 as to create a seal between the underside of the gasket and a
shoulder of the valve housing, the improvement comprising the
valve stem gasket having plural zones of varying durometer, the
zone nearest the central aperture having a relatively low
durometer and the zone in the area where the shoulder of the
housing is crimped to create a seal between the underside of the

gasket and the top wall of the housing has a greater durometer
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arometer between 7O to 85 Shore A, provided further that each
succeeding zone extending radially outward has a greater

durometer.

10. The improvement of claim 7, and further wherein the
plural-zoned gasket has four or more zones with a first zone
nearest the central aperture having a relatively low durometer
and each successive zone extending radially outward having a

relatively higher durometer.

11. The improvement of claim 10, and further wherein the

varying durometer for the zones is between 45 to 85 Shore A.

12. The improvement of claim 7, and further wherein the zone
nearest the central aperture of the plural-zoned gasket has a
durometer between 45 to 65 Shore A, 'and a further outward zone in
the area where the shoulder of the hcusing is crimped to create a
seal between the underside of the gasket and the top wall of the

housing has a durometer between 70 to 85 Shore A.
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