; TUe3eC@.426hT- 5WO 00/ 58154 PCT/ US00/ 08622 H GH VOLUVE AERCSCL VALVE Fi el d
O The I nvention *ts9t59* The present invention relates to an aerosol valve
to di spense product froma pressurized container, and nore 5 particularly

to an aer ogg e having an axially acting high vol unme,di stem for
di schargi ng a{“’)ﬁ?‘gﬁ vol une of product and for all ow ng faé’?*’?.g‘fbfb?‘%g of

product into the container ﬁ#kg}pqgﬁf eAﬁ%g{{@L e 10 Backgr
I nvention In a conventional formof aerosol valve assenbly, Mm || ﬂﬁ ﬁMlL
acting aerosol valve is opened to rel ease product in the aer r
by downwar Biwldepf ertss mmvenbiibhon or cap or spout attached to th&s¥&y of
t he upstandi ng val ve stem 15 of the aerosol valve. \Wen the button, cap or
spout is rel easBie phesent vinventigscrelntes st i Ay aerPAglt ¥2L¥SekP t he

valve in a _closed position. The valve stem,hae an annul ar gropve at an
i nt er medi af&®B8ePE | BFCNMFEh TR of ﬂ?ﬁ“&l‘éf&e"f%"%‘?&ﬁr'or?‘? c&TExt endi ng

thrgugh th 0 t A n . An
anngl ar va }?é%é‘%%@%ﬁﬁ%@%ﬁt 1a?§leﬁ€§§ﬁvlg8e% r?g % %?Qt ﬁ%%%?\%’ggét emis
posi ti onedvbiuhbearhdrge SEQRVEBr Wikbhd oy hihLes voriubg $oFddweed above
the |l ower surface of the val ve gasket Wien the valve is in the closed
position. whdnfbhealbdwing stapenid ldngbpfppesduey ideo bthe orpntetiner t he

val ve stem noves axially dowwardly and its one or nore orifices will nove
to a posititBEoBehoe HEtlySsie&e™- Product in the aerosol contai ner may then,
under the influence of propellant, pass upwardly i~~~era'e WO 00/ 58l 54 -

2 PCT/US00/ 08622 t hrough the conventional dip tube into the val ve housing
whigh surr aupgs-bisa Vo¥ eheS T8ent SR through the one or nore orifices into
the val ve stemy upwardly roug e val ve stem bore, and outwardly through
an outlet nozzl gni A tdehvetitionalS i 0sf Spetdsdl t aalreel masehblyppaof the
valve stem It is desirable in certain instances to be able to utilize the
above- descveptiicably canttiimmlaexopod ovaleg vies opetedpbastepearr @rdductar ge

\dlalsf rﬁga;ag'n?gh\éfwl Oc'stgéhgl;g@afﬁ(ggpgf Bnoduct, in, the fLorm of Riessyr! zed

cap or spout attached to the top of the upstanding valve stem
15 of the aerosol wvalve. When the button, cap or spout is
released, the valve is closed by a spring acting to reseat the
valve in a closed position. The valve stem has an annular
groove at an intermediate position, with one or more
relatively small orifices extending through the valve stem
20 wall at the position of the annular groove. An annular valve
sealing gasket with a central opening for the valve stem is
positioned in the annular groove, with the orifices being
positioned above the lower surface of the valve gasket when
the valve is in the closed position. When the valve is opened
25 by pressing the button, etc., the valve stem moves axially
downwardly and its one or more orifices will move to a
position below the gaasket. Product in the aerosol container

may then, under the influence of propellant, pass upwardly
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10 conductor parts, or sprays to attack wasp and hornet nests froma .,
di stance, etc. Alimtation to date has been due to the need to have
sufficient valve stemstructure in the area of the annular groove for
structural stability, with the valve stem consequently not havin

suf fi ci ent WOIW/E8154 scharge area 15 in its orifices as weT‘FT"a{%””’fogfi ci ent
available area in the interior of the “atve stemitself. The

above-descri bed conventional  aerosol val ves also nax be uti|ized for
filling of tBrovgRtthenrepyantirnaladie SHRANASANER N VELVRLHESA P eR

container for_ultinm di_spensi ng back.20 throu the valve stem For fast
ToTl fng o =SFetutadT el FARS | RReRoCEne, H-2dgh (i TBhYC o Clpre
desirabl e 4,0;Baves SHdd ¢heNba £ e deth, ! Bfwa iR/ Ita&oa§ht€fe valive stem as vell
as sufficient total area in the stemorifices to alTow the high speed
filling. Shepefr 8Ad tameardlly RpeBughabhabLeldd maiA el dh Zhet Batabaye- not ed
structural reasons. WO 001 58154 PCTI US00108622 - 3 Sumrar~r O The
| nvénti on The prespout iahraghedntesthiqttapded £he prawwedSt®™hi gh vol une
aerosol valve with an axiall )ifacti ng val ve ?t em havi ng upper, Jent er nedi at e
ge b

and | ower portibhs 25A PHAATANEY, 15 BRPEFRIALIPSTRRASS of °| Pett &Rgul ar
orifices angsPigy! 48d dboyd-ARRUE AP BBKGeA Ll ddll VAL MG A! SPAIVL epged at e

portion) the side-to-s . top-to-bottom di mensi ons of the rectangul ar

orifices pa%géﬁbém%mwﬂmur@g Foldhd QtOhigh vieddshtabotir aagito one. A
bore extends tromthe top of the valve stem 10 upper portion down through
and past tpeodatveirsttde Entsrof®diraseupdzed chusrickgsghst tatdlaany sémbn i nt o
the stem | ower portion. Narrow web cross nenbers have radially outer edges
nolfed i nt EERERFHOT PAT $Hre T FRTAANFertarit HoGke W258r BRENECXRBE0ELEDT t he

stem bore f.rom a position sybstanti.al |, i nto t he st em.upper _portion
ext endi ng G5 ?hgﬁﬁ Mt He B;Ltce'm ir‘l"ntlglrmrlréafég ® %%r%aﬁzoen hg‘r?d%seﬁﬁstggﬁt Fgl ly down

into the stRE Lo¥ETtHHdVeP RulE@iLt NEn P41 GlehNBrPRéBurene i@ akby outer
edges of the narrow web nenbers, in the steminternediate portion, define

t he pl ural pEytind anauderrexdaregfibarstaridturad striZiditye witn thd ealedi at e
portion. The plurality of orifices, lying along the circunference of a
circl e per pERBi eenepquantlye netehr vias Eﬁ-‘rﬁgf-’-ﬁ&§§F ngeEar sHigiehaxger ageal |y

O e L R G508 RIS Eap O btate S2EL 28V ELLTY o

interior of the valve stem itself.

The above-degcribed conventional aerosol valves also may

be utilized for filling of product through the valve stem down

into the pressurized container for ultimate dispensing back

20 through the valve stem. For fast filling of viscous products,

such as shaving gel, it would also be desirable to have

sufficient area in the interior of the valve stem as well as

sufficient total area in the stem orifices to allow the high

speed filling. Such areas have not been available to date for

25 the above-noted structural reasons.



25 circunference of the said circle. It therefore is to be understood that
tthe rectangular orifices in the annular groove take up in large part the
circunference of the groove, to thereby provide a total very WO 00158154
- 4 PCT/-US00/ 08622 | arge discharge (or filling) orific r en with
the very MRUYE81%4ct anguliar orifices, the narrow web crogps?elillrn&S "gr@s{z, t he
outer edges of which define the |arge ¥ectangul ar orifices, provide

sufficien%;structgre 9 Pn&gq:t stem breakage. This 5 is due to the narrow
web pross-+ﬁ§ﬂ%§¥§ﬂ§xgéndr¥¢r%;%%¥ substantially up into the stem upper
portion and subglantidddnt dWhdelba tie §£€£91(§é3"e£op?a&%'v@3e ety gipe narrow

web cross nenbers l'eave sufficient internal area in the valve stemto all ow
t he desir agblRin@h a¥@bE6E ¥HlSGhaigh &mchtialilg hebingorald Breslurdvidpw on

di scharge, or in filling through the stem accordingly is maxim zed by the
present i mpmer.oninthemhidghte olande dawers spentidnag.he pResphurableniion is
also sinple in structure and_is easily nolded i,n.,one piece of plastic, for

exasrml e nBTREeTER Ly hevr £ &t ?J?‘B%‘_a éﬁd’%&?&ﬁ?ﬁgﬁs“f&eﬁh_ T)Pé?é’r"lfieiin’_v%nt i on
w il be apRareilabLORLir. 9] LR D6 HESHP 1helrmdd AN 80, R0n ! @hdrs. Bri of
e'DFa 5 1g. 1 y draw n

Description ( aw ngs I'S an asse g !h axial cross
section shodlgd-Reabi ¢b. Vebpms 3RJtesnl aYAbNLi s tdre Hhees@BtahGYENL i ON i N

closed position; Fig. 2 is an a8senbly drawing in axial cross section

orifices preferably approximating a ratio of at least about
three to one. A bore extends from the top of the wvalve stem
10 upper portion down through and past the wvalve stem
intermediate portion and substantially down into the stem
lower portion. Narrow web cross members have radially outer
edges molded integrally with the stem upper and lower portions
and occupy the stem bore from a position substantially up into
15 the stem upper portion extending down through the stem
intermediate portion and substantially down into the stem
lower portion to the bottom of the bore. The radially outer
edges of the narrow web members, in the stem intermediate
portion, define the plurality of large rectangular orifices in
20 the stem intermediate portion. The plurality of orifices,
lying along the circumference of a circle perpendicular to the
stem axis and passing through the radially outer edges of the
narrow web cross members, occupy at least seventy, and
preferably at least seventy-five, per cent of the

25 circumference of the said circle.
It therefore is to be understood that the rectangular
orifices in the annular groove take up in large part the

circumference of the groove, to thereby provide a total very



showi ng the high vol une aerosol valve of the present invention 25 in open
position: Fig. 3 is a side elevation of the high volunme valve stem of the
present invention, in partial cross-section; WO 0D/ 58154 PCT/ US00/ 08622 -
5 Fig. 4.is a parti al axial cross-sectional view of the valve stem taken
along |inedvow48$# Fig. 3; Fig. 5is a top plan view of PREURGRSZY0l ume
val ve stem of the present invention; -54FFg. 6 is a horizontal
cross-sectional view of the valve stem taken along lines 6-6 of Fig. 3;
and Fig. 71mzga dksqhiamgesilare @llévaxgnoﬂaifweewreﬁ tH?e'ePaWéhsttltanteaxen in
the directiion of arrow 7 in Det ai | ed cri 0 odi nment
Referring t8TEFgESCH@Rgulsy Sﬁ?géﬁ S‘\/§I e PATERHBT cﬁggg %& Egeﬁ' Pally as
10, s Tl {iadeandagts BEAAINY dofiiilesh % 1896b 00 dn i1k BRUNLIcag Cup

closure 12 for a pressurized contalner (not Shown) e pressurlzed

cont ai ner L3okoldss@rfidield attuabdra w%@bnh:osbemdbw @hikn SONe
i nstances relevant to the present invention, solely a propellant for use

f or Sexanpl ésasdae dust i bige gamarral veelassawigey Adnmrer akkgnding udesha val ve
housi ng 13, valve closing coil spring 14, and val ve stem 15. Val ve stem 20

15 cont ai n§“P&FéPE+aJoH {iPc$BEP ¢-hen PEFD WPPRTORPT FkeP™h aRd; P santi@1d¥em i nt o

the interi bore of stes e%\Sl 7‘Pwreclgtrus on 17Ye>§te s do}"@c‘;’v‘@r@e@' fromthe
val ve stem B’naﬁﬁ %a'f)lﬁjres LGV EENPRT & Phe 00 of "eol T 5PrihG T4 °°Resi | i ent

annul ar gagkghelS SHAYOURGSE MAlMR ShelkaR1 affe5:iseals \;ah‘%reStsQGhOK:bf' ces 16
when the aerosol valve is closed (Fig. 1). Annul ar gasket 18 is cl anped

bet ween t halabdetitkeddetsigeaf hpgHesbaim@odischarhlke Gind hapipuniillgngup 12 and
an upvvardly facing annular | edge 19 on the |ower portion of the
10 Product flow on discharge, or in £illing through the stem,
accordingly i1s maximized by the present invention.
The high volume valve stem of the present invention is
also simple in structure and is easily molded in one piece of
plastic, for example nylon.
15 Other features and advantages of the present invention

will be apparent from the following description, drawings and

claims.

Brief Description Of The Drawings

20 Fig. 1 is an assembly drawing in axial cross section
showing the high volume aerosol valve of the present invention
in closed position;

Fig. 2 is an assembly drawing in axial cross section
showing the high volume aerosol valve of the present invention

25 in open position;

Fig. 3 is a side elevation of the high volume valve stem

of the present invention, in partial cross-section;



WD 00158154 - 6 PCTIUS00108622 val ve stem 15. The nmounting cup is crinped
at 20 to retain the aerosol valve assenbly. Attached to the top of valve
stem 15 by an annul ar channel is a conventional actuating spout 21 having
an 5 intefpa duct passage 22 in fluid contact wth the Qgllsew val ve
stem 15 a%"hﬁ&sgg outl et nozzle 23 for product ejecti on.E O&er‘d ?zhe
actuating nember 21 is pressed downwadly agai nst the force of spring 14,

t ifi 6 ,bel ] ket 18 Fi.g 27 and_t duct
i Chin the 10 A875081 *Bot AeABTobahhon RESECTINTCREL, T08 RELSARD 15,

upvar d! v g69yBdstog, | Ol RAChLORLALs VRl ReEeR. 1, through the stem .
orifices 16 into the valve stem 15, upwardly through the hollow steminto
the actuating pegbes £d.a aitgh pubnavdéy sHr€ngmigazebiunts. valian ddemm
actuating nenber 21 is released, 15 the spring 14 urges the valve stem 15
upwardly ©é the Preserit piggienitdpnwhere the stemorifices 16 are again

bl ocked by gasket 18. The_val ve ie now cl osed and product flow i s bl ocked
frém entering Fafo & He FaPPELZPRYAL ATOBEHB0LEHPRTUIEYN 6 t it g@lve and 2,

inits generali 20_al so .applies_to.conventional aerosol valves with an
axially a@t%f”r‘\‘g %é%\e/% e lﬁl%v?/st gr’ﬁi?lfg T ﬁé gggtur es of the present
invention, Figgig3-7 ikl dShaRtfarnxddld Ye1arkitBondi Ghi el direell skafege at om
15 havi ng upper portion 25, internediate portion 26 and | ower portion 27.

I nt er nedi atempoakenniRGldb dhfeetibruedf arran 7annufsg. s& em groove defined by
frusto conical surface 28 extending inwardly and dowwardly from upper stem
portion 25, and annular |edge 19 at the top of |ower stem portion 27.

I nt er medi at e ion 26, contains_l| ar ge WO 00l 58154 PCTI US00/ 08622 _ 7 _

r &t angul £8%8 2889 B DR on 0L BRRgdimeRt  t her detail bel ow. As previously
not ed, aanul ar pa@gkeind8 LLSCRLd - 11} | Sed CCBLUEG Ykl Lhg gy ar stem
groove of stemnternedi ate portion 26. Extending fromthe top of stem
upper por ide@igrate8 FleaBrhDIE 38 Wi,chiexEetesd dend thimped andopast the
steminternedi ate portion 26 and substantially down into the stem | ower
portion 2Pedesbalt mp3Gonf theobore. méwmptingesting olesnrealld i BQr3R are
shown positioned,in_stem ypper portion 10 25. Cu -shaged openi ng 32 extends
vel | up mﬁesgtlw%v@?mﬁinﬁroﬁn% PR 4y CERrRTSAFHF ARG SR i de for
gyicker c 1,09_0 ve st [ | di at ower stem
pg‘r5 tion Zg‘gg'fipo?v %F%gﬁ%]\f/ﬁ*tr %‘r’ﬁ%t %g]p gégrll?éf n%? b{%dﬁlsggvnggéheiﬂs%alq&gl %housi ng
13 and | oWRlse8heBLPOréiSFard’. tbD MRE Opr¥@ddd CahvinexbeNdi sehemb @& 0SS
menbers 35 are nolded within stem bore 29 and occupy stem bore 29 from a
posi ti on gpxbpedhantl| £yr use rfor sikemplppes Ppaiusitdng?faext endi ng down t hr ough
the steminternediate portion 26 and substantially down into the stem | ower
portion 27. Th¥2h¥ufrRPoLKepOngemrral 135 ipsindastd viedve Berftn823mi t hin t he
st em upper aRorti gn %;:’ anql at__t.he gtto S‘Qaq;‘ thmb Le V\@,Hﬂen Stem | ower
portion 272 ESdFEPPYPHUTR SFFEEI38% of SR D HE S E™35 ar " WD U Tht egral | y
Wiglh St emlsOWBh tROAL T Pt /e 12 1$U GELUPPCEn OO R rén- the bk Lidedigt e stem
portion 26, radially outer 25 edges 38 of the four web nenbers 35 extead
radially the stem into the interior bore of stem 15. Protrusion 17

extends downwardly from the valve stem 15 and captures and

centers the top of coll spring 14.
Resilient annular gasket 18 surrounds valve stem 15 and
25 seals the stem orifices 16 when the aerosol valve is closed
(Fig. 1). Annular gasket 18 is clamped between the underside
lla of pedestal portion 11 of the mounting cup 12 and an

upwardly facing annular ledge 19 on the lower portion of the



further out than edges 36 above and below. Radially outer edges 38 define
t herebetween the plurality (preferable four, and at |east three) of |arge
rectangul ar orifices 16 in stem WO 00/ S8154 PCTI US00/ 08622 g _
intermediate portion 26. It will be noted that the |arger rectangul ar
orifices h¥PHU58184 de-t o- si de di mension substantially |ar 5%?’”?%@?\‘9% he
top-to-bottom di nension. In a sanpl e -edbedi nent, each |arge rectangul ar
orifice is .0BO 5 inches by .027 inches, thus approximately three to oae in
ratio. In ¥3VPcPESRr dhin nERAIOURS inge C¥Peif aRF PSR P thR FRFRifhe | arge
rectangul ar_.ori Li ces, 16 lvang %%%E'h_ng through the radially outer edges 38 of
the four metgen%nﬁgr% 3‘55,l thé argeyfect angul ar orifices 16 should occupy at
| east seventy, 10.andedrebereald Vedy L£a%h196VEREN- fiveprPehnCalinydh L he
circunference of said circle. In the sanple enbodinment, the said circle has
a di anet er channé0 igcheScordaiticndilal Aytwrtiingr dspsie 28 hasvingli gansi on

al ong the circunference of the circle of .025 inches, and thus the |arge

r ectangul adngeriptepradudts pAEEagy 8¢ cin stldsk pontaet pettk cthe diolilpw
circunference of the circle. The web nmenhers 35, {33/ vi_rtye of extending

vel | above VAfyebet ot i Ater FRYi A1 BFerPordt ofi°28:€ pridvi G8% a _
| nt er nal Steﬁl@ %'i'gﬁortv&h %512”8&%%t%n%ch@%ﬁé%?sfgﬂ%%gn?cgﬁuﬁ}g'ﬁs“re 20

agai nst ste réakage, despite rge rectang orifices

16 take up agaliakgetRar kobée L& SirFiGiyThar eReemObri Pcd Nty rEMliALR1BAN Li ON
26. The portion of the bore extending down into stem|ower portion 27 also

provi des aaneséavoigasker disrt(sme Figduz} éahdt theglproduber wisbifsthet to

accunul ate in or_above orifices 16. The web nenbers 35 of the present
i n?€nt i on, AKFOFPLt GENERLBET n§aRePPWnRAFBWITES B VAl¥euRo¥edBYs 1drea

internal to_the_.bore 29 of the stem_|n,the_ sa enbodi nt,.. the.web WO
00/ 58154 Péf’)"6§88?’o§’é%‘2“€ e A norhabd o o‘?iyiz‘g%t% & s throtoh,

directly ahovestbs Stdddt 86MBEE AP ORI ONstibn 1Bk EupPal &6 tHxdghi fty per
cent of the available cross-sectional area internal to the stem Referring
to Fig. 5, thleehbllivwi atennihtardes dardatdéngampiiee’d Zhbhozhdrenitwaatilgen t he

web nmenbers 35 are each .001l6 square inches, with the stembore being .110

i nches in dbxeBgbrnozmke 23e sWher chaBeirABNg Fember Bleieelensedri on, the

o 9 Mg Bl LTRSS O S Il WIE SLEDAIELL ol a1 o L0
and rapid, pEoQEQk!QH, WAgra! &R f%}één'l nQii%'.Q:%st Q g0 {-QWLQL!_['R%&BH;:Q& weo
menbers 35 . 190 inches. Wdth of each Web nenber 3 . 025 I nches.
gasket 18. The valve is now cloged and product flow is
blocked from entering into the valve stem.
The above discussion of Figs. 1 and 2, in ita generality,
20 also applies to conventional aeroscol valves with an axially
acting valve stem. Now turning to the features of the present
invention, Figs. 3-7 illustrate axially acting high wvolume
discharge stem 15 having upper portion 25, intermediate
portion 26 and lower portion 27. Intermediate portion 26
25 effectively is an annular stem groove defined by frusto-
conical surface 28 extending inwardly and downwardly £from

upper stem portion 25, and annular ledge 1% at the top of

lower stem portion 27. Intermediate portion 26 contains large



Side to Bide dinension between dianetrically opposite . radial outer edges

38 of web nenbers 35 - .140 inches. 15 Side to side di nension between
dianetrically opposite radial outer edges 36 of web nenbers 35 - .110
i nches. Qu gglggret er of stem upper portion 25 - .158 inches. It will be

appreci ated by pérsons skilled in the art that variati on§CHHG0Gpe22
nodi fi cations may be nade to the preééﬂt"zo i nvention w thout departing

f th L Of t i j | t ood
rom t he smeutsnanﬁafc%gg:rlg’es" Fg mggym&au%@ed n%%.smﬂh%r?haeabf mgog{.s 00

that such terats as "u , Inter iate”, "rnner", er",
"horizont alas, p¥&riduly’  notéw, ., aBaLlep! gaskeeveis ‘(Bebowigandi) is
corresponding simlar positional terns as used in the 25 specification, are
used and i regededdi witlkimttihen annuilhe poemtgotsreslofwstiem fheedmealdatgs, and
are not otherw se intended to be restrictive. WO 00/ 58154 PCT/ US00/ 08622
- 10 What Pogrtdpai #®d is: (1) A high volune aerosol valve. conprising in

compi nati on a unting cup; an.aerosol _val ve housin aptured, wi thin the
m)Lﬂr%ti ng cup; a "gﬁf‘%ﬁ% %Eﬁnlﬁ: ev&P?e"%t%%ﬁ%“(ﬁﬁeécd pgr&l"gﬁi %‘ugt’h‘% LY

housi ng, syglevabye M NAYkaAqaN MRRET tBQBB%H”_ﬁ%ﬁ eadisRg ppuardlgy and out
of the mounting cup, an internmedi ate portion having a plurality of [|arge
rect angul arinderheeste Pk tAidrO\RS apdr substan thialilyt AowRdinte shemg tion
havi ng an annul ar groove therein; an annul ar gasket 10 surroundi ng and

seal i ng t hé-oweremmtiiane Jorta ohovfom ha0valfvahest dmiencl udnny-ndwtigiaural ity

of large rectangular orifices when the valve stemis not axially depressed,
sai d val ve VOTEAFRAVFBE a3 hoPE® eXRMMY i RRAP S IoRLEN ARt BheBf UPPRF RYUH4Aher

ponti on dowgy .thr%{;ﬁﬁagqggggg?m $bedkil $ e atg, pordd o and, 1o

substantiall'y do ent | ower poriion; "harr ow web nmenbers havi ng

radial ly ogoRiiedges wel d@dutt gdtabiyl Vahd Lo ShRSviDOfoanGhd vl
portions and occupying said stembore froma position substantially up into

sai d stem wopdingopifi cheewadnei mietoaf telir drgh medddngt emFlater 38dicat e
portion and 20 substantially down into said stem|ower portion to the

bott om of tHf¥eEofEem AaF tigh; 27 13116 BFodige£rom She FIRtEABRTWED T@tbers. in

the stemi =T di at %q?rti Qn dﬁhfai ni Q?lt heretLet ween, t he urality of large

rectangul ar orl Fces Th The &%ens’ AP n%“(']‘fzétseeﬂ‘opf’%ﬁ?nt e" |l arge

regisangul ar ori Nag8sw29ePRYLa akdeﬁapﬁf #6p dePBRS | ARmBuPSt 8Bl iald ¥
| arger than the top-to-bottom dinmension; the plurality of l|arge rectangul ar
orifices, mpldgdamwdrgin eiemnl Bopas2ongndhioedgpyt Beemhaboekl 29 FMOEMORJ 58154
position substantially up into stem upper portion 25 extending
down through the stem intermediate portion 26 and
substantially down into the stem lower portion 27. The narrow
20 web members 35 terminate in a point 37 within the stem upper
portion 25, and at the bottom 30 of the bore within stem lower
portion 27. Radially outer edges 36 of web members 35 are
molded integrally with stem lower portion 27 and stem upper
portion 25. In intermediate stem portion 26, radially outer
25 edges 38 of the four web members 35 extend radially
further out than edges 36 above and below. Radially outer

edges 38 define therebetween the plurality (preferable four,

and at least three) of large rectangular orifices 16 in stem



11 PCT/ US00/ 08622 outer edges of the narrow web nenbers,

| east seventy per cant of the circunference of said circle.
i nvention of claim1, wherein there are four 5 large rectangular orifices

occupyi ng-at

occupyi ng at
(2) The

| east seventy-five per cent of the circunference of

sai d
circle. (3OrM&815hvention of claiml, wherein the rectandGl/&F%%f%2Ei ces have
a ratio of side-to-side vs. top-to-bott®om 10 di nensions of a

approximately three to one.

t | east

(4) The invention of claiml, wherein the

narrow web ifesaedingehBPFEbeR a6 cr 08k- Wétl i b BetetiHiatabdiRe argest em
i ntermedi ate porti gn t ake g | ess It%_Ahan fifty ie#ﬁ%%rltsigg the, 15 available
n

-r ngu
Cross-sect| Oe a gl’

AT ST hEIT% t RAVE ent |

. ns1on
e rnvention o CJ1 alm 1,

wher ein thesdb%fégﬁhigﬁr?nﬂ Oferlalie cRar &gﬁ\swwlw@meaﬁm;ﬂsim stygmaupper

and | ower portions is

ess than the radi di nensi on of the

narrow 2U web

menbers in ddiplet amboditentdi aaehpddrgen. rddbangbtarnveitioa dk closon 1,
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through the large rectangular orifices 16, and passing through
the radially outer edges 38 of the four web members 35, the
large rectangular orifices 16 should occupy at least seventy,
and preferably at least seventy-five per cent of the
circumference of said circle. In the sample embodiment, the
said circle has a diameter of .140 inches, each radilially
outward edge 38 has a dimension along the circumferesnce of the
circle of .025 inches, and thus the large rectangular orifices
16 occupy over seventy-five per cent of the circumference of
the circle.

The web members 35, by virtue of extending well above and
below intermediate stem portion 26, provide a strong internal
stem supporting structure in intermediate portion 26 to insure
against stem breakage, despite the fact that the large
rectangular orifices 16 take up a large part of the
circumference of the intermediate portion 26. The portion of
the bore extending down into stem lower portion 27 also
provides a resgervoir for dirt or product that might otherwise
act to accumulate in or above orifices 16.

The web members 35 of the present invention, by virtue of
being very narrow, do not take up excess area internal to the

bore 29 of the stem. In the sample embodiment, the web
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Side to side dimension between dlametrically opposite

radial outer edges 38 of web members 35 - .140 inches.

15 Side to pside dimension between diametrically opposite
radial outer edges 36 of web members 35 - .110 inches.
Outer diameter of stem upper portion 25 - .158 inches.

It will be appreciated by persons skilled in the art that

variations and/or modifications may be made to the present

20 invention without departing from the spirit and scope of the
invention. It should also be understood that such terms as

"upper"”, "]lower", "intermediate", "inner", "outer",
"horizontal", "vertical", "top", bottom”, "above", "below" and
corresponding similar positional termse as used in the

25 specification, are used and intended in relation to the
positions shown in the drawings, and are not otherwise

intended to be restrictive.
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orifices, and a lower portion; the intermediate stem portion

having an annular groove therein; an annular gasket
10 gsurrounding and sealing the intermediate portion of the valve
stem including the plurality of large rectangular orifices
when the valve stem is not axially depressed; said valve stem
having a bore extending from the top of the stem upper portion
down through and past the stem intermediate portion and
15 substantially down into the stem lower portion; narrow web
members having radially outer edges molded integrally with the
stem upper and lower portions and occupying said stem bore
from a position substantially up into said stem upper portion
extending down through sald stem intermediate portion and
20 substantially down into said stem lower portion to the bottom
of the bore; the radially outer edges of said narrow web
members, in the stem intermediate portion, defining
therebetween the plurality of large rectangular orifices in
the stem intermediate portion; the large rectangular orifices
25 having a side-to-side dimension substantially larger than the
top-to-bottom dimension; the plurality of large rectangular

orifices, lying along a circle passing through the radially
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(4) The invention of claim 1, wherein the narrow web
members in horizontal cross-section directly above the stem
intermediate portion take up less than fifty per cent of the

15 available cross-sectional area internal to the stem.

(5) The invention of claim 1, wherein the radial
dimension of the narrow web members in the stem upper and
lower portions is less than the radial dimension of the narrow

20 web members in the stem intermediate portion.

(6) The invention of claim 1, wherein the narrow web

members form a crose in horizontal cross-smection.



