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An aerosol tilt valve has an integrated molded hollow
stem shaft (18) and molded conical stem cup (19). An upper
outer circumierential edge of the stem cup normally fully seals,
except when the valve is tilted, against a gasket surrounding
the stem shaft. The outer lower wall of the stem shaft and the
inner wall of the stem cup define an annular space, At least one
molded metering orifice below the upper edge of the stem cup
extends from the annular space through the stem shaft. The stem
shaft is molded with a molded annular recess about the lower 38\
shaft end and with the at Jeast one molded mming orifice. The
molded stem shaft is inserted in a mold cavity. A lower portion
of an annular shield blocks the metering orifice, and together
with the mold cavxtyandlowerpaxtofﬂw stem shaft, defines
the stem cup shape. The stem cup is molded having an annular -
projection extending into the annular recess to form a strong and
fully mtegrawd stem cup and stem shaft functioning essentially
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as one piece. The lower portion of the shield also defines the 30 39
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by tilting, product flows fromthe container into the 20 Iateral

inlet orifice, up the hollow stem shaft, and.out..the.. ..axiagl. e
| at.eral out-l et . Further in this known comsir % the tilt
val ve has WO 99/06175 a substantially conical stemcup pr o\’ﬁ"ﬂ'g%f ﬁ%abr the

seal i ng ‘gasket having an outer circunferential edge that nermally
25 fully engages the under surfa.f A£ t he sealing gasket inside

the container. The cup-and the sealing Ap ket define an annul ar
space 'surroundi ng the stem shaft, which space is - connected to the
hol low interior of the stem shaft by the WO 99/ 06175

PCT/ US98/ 15571 - 2- ~ 7l ateral
inlet metering orifice. "The stemcup, by virtue of its outer
circunferential edge normally engaging the under =~ ~“surface of the
seal i ng gasket, usually prevents product. flow . -from.the aerosol . |
container into the aforesaid annul ar space 5 and into the stem shaft
inlet orifice. However, when finger32 18d essure is applied to the
stem shaft extendi ng above the . 10 .
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nounting cup, the outer circunferential edge of the stem cup - s
..... partly._disengaged fromthe surface of the sealing gasket. Pr oduct

fromthe c i ner (under the action of propellant) 10 flows
" bet ween thga%gﬁﬁﬁ@aged outer circunferential cup PCE%%%%gﬁﬁ t he
gasket into the aforesaid annul ar space, then t hrough the inlet
nmetering orifice, up the stemshaft, i? is dispensed fromthe
stem shaft outlet. Wen the finger. 4 pressure is renoved fromthe
stem shaft, the outer 15 circunferential edge of the stem cup again
fully engages the seal i ng gasket. The aforesaid annul ar space and
i nl et orifice are then cut off fromthe product in the container
~In such known construction, a spring also is used to bias the stem.
cup, particularly its outer circunferential edge, 20 agai nst the
.seal i ng gasket. _ One of the difficulties of the
.above-descri bed known construction is that the |ateral inlet
metering orifice is very difficult to formfd the stem shaft and
..stem cup are of _ one- pi ece co ion.,{ﬁ'be effective, that
orifice must 25 - be fully wthi he nul ar space surrounding the
~stemshaft = . - and defined by t seapyng gasket and stemcup. In
ot her ~words, the netering orffhi ceppust, |ie bel ow the sealing
gasket and the top of the stem cup. I@gord 18 '
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-3- . conventionally formthe inlet orifice, a special tool has .

been insert; the top of the hollow stemshaft to p out
the neteri h’g‘g%?l? ice frominside the shaft; or a speci al P@ﬁﬁsmnssq ool has
been inserted through the bottomof the stemduring 5 mol ding to form
the nmetering orifice, the bottom of th(=:,J fm thereafter being

cl osed. Alternatively, because of the limted space between the
cup wall and the stemshaft, a drill had been extended at an angl e over
the circunferenti al edge of the stemcup to drill a downwardly
extendi'ng angled 10 inlet orifice into the stemshaft. Al ~of these
oper ati ons for formng the netering orifice are | ess than
satisfactory - for reasons of conplexity and/or controllability of

t he metering orifice. It is |ikew se desirable in
tilt valve assenblies of 15 t he above general construction to have
the stem shaft and . - stemcup in fixed position with one another for
| ateral and : : o
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vertical stability and controllability of the tilt valve operation.
. The shaft_and cup_may. be. nmade of one piece, in whi ch event there
are the afogrenentioned difficulties in 20 connectiqﬁn@$éﬁ?JCNlﬁ ng the
inl et met eMAYOHF1ice. ~ However, if the shaft ahd"¥¥&Hclp are
formed in two separate pieces, subsequently connected together, a
per manent assenbly operation to prevent disassenbly on operation
is required in which the two parts nusdyg 25 careful ly positioned
with respect to each other and | ocked toget her to prevent .
significant novenment with respect to each ot her when the tilt
valve is operated. This is difficult to obtfain in practice,
however. \Wen the stem - ‘WD 99/ 06175 :
PCT/ US98/ 15571 = gk
desirable .. .. .. material.
subsequent |y assenbl ed, the
their environnent may result
cup. Further, if the two s

nd steém cup are’s
as nylon, which i
ing of the assent
| sassenbly, of the
e pi ecgs Hfre not
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RH-Z
carefully designed, operation of the assenbled tilt val ve Mm&y.

di.sl @dge the stem shaft fromthe stem cup. Sumary O ({igS
I“tivent i on The present invention i s | nt enﬁgﬁ.gﬁ ¢de an
aerosol 10 tilt val ve of the above gengFﬁ i ng at
| east one lateral inlet netert Is easily f ormed

and can be carefully controII Furt her, the stem shaft
and stem cup arec{o{hed by a w@ c”" , results in an integral
stem shaft and stem%%p funct i*oniengy ””’L,-ssentlally as a one-pi ece

unit having no possible relative operational notion or possibility -

of disassenbgy W tfn r C e n e ; he
aerosol 'G9RECLalPeCafl ChB@AEInd NcLBE ;Eg;rﬁt%dlaés){n% g

pr esent i nvention, the stemshaft is first nolded f

t he housihgl hevashadt theing sbesetnat cups baseanﬂahﬂﬂ%ns 881280ULky
20 recess in its exterior wall adjacent the base of the stem

shaft. $1P§ﬁtl yndbavetemecannua aseabirgsgaskekeaskronfding the sRe8CiEBGfL
| ateral inlet nmetering orifice is easily nol ded at the sane tine
t hrough #Re Bedd imipositite agaimathain under surface plfashecnstamied cup;
t hen nol ded about the stem shaft. 25 Normal |y this would be thought
to be di H‘Fcﬁﬁm"t SchéBﬁE)PEsﬁn outer cipsymfesestippeefsesvncmadfivt bdased

metering_ori.fi rgltp . X

agains a.n ully engaging the sealing gasket when the valve is
closed and the outer circumferential edge of the stem cup partially
disengaging from the sealing gasket when the valve is tilted to

allow product flow therebetween; the inner wall of the stem cup and

the outer wall of the stem shaft defining an annular space

therebetween; at least one inlet metering orifice extending through
the side wall of the stem shaft from the annular space to the
hollow opening in the stem shaft, the at least one inlet metering
orifice being positioned-.below the outer circumferential edge of
the stem cup; the stem shaft being comprised of a firast molded
member with the inlet metering orifice being molded therein} the

stem cup being comprised of a second molded member molded into and

around said firat molded member forming an integrated stem shaft

and stem cup.

5. An aerosol tilt valve and mounting cup according to claim

_w‘}. wherein the stem shaft initially having an annular molded recess
in the outer wall of the stem shaft adjacent its lower end within
which is molded an annular inwardly extending projection of the

8tem cup to thereby form the integrated stem shaft and stem cup.
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'agoredescrl bed_annul ar _space between the stem cup, stem shaft and

- sealing gasket. Obviously, the nolding of the WD 99/ 06175
" PCT/ US98/ 15571 cup rrust the inlet
s metering lllll"l)"'l"l““&"ﬂﬁ“lver LREP EWM?Q\’T%‘J@E@MW of
shield "placed over the i ni et or| fice, which shield also
surrounds the stemshaft and further acts as a portion of the
nol di ng 5 cavity for moplding the stem ey and creati 39
af or enent i oned® annul'&? 2ara8ol Sidk; lﬁﬁg"?re’c%am&f‘ 3BEafiPngccCrerne ’i“ﬁe‘:lam

desired ti]t valve em constructi n results,
cup is nol HedF aBoutPeReis et ¢, eﬁﬁtaﬂﬂﬁl é?lg\[] Betcg@rlg erlfmcﬁ Sl

ext endi _ng,}%[égi&f&io%?g%%%g Oﬁgte%ggpwiﬁ NPt dach gkl i 48t he annul ar

recess in Ste shaft. \When the shield
is retracted, and the renuai nder of the nolding cavity for the
stemcup is renoved, a fully integrated and very strong tilt
valve results with tRg §h8Hs0l tilt valvéUpndnbowiemghatp hoc&ediiggedhamy
essentially as one piece 15 by the nolding, and a controlled

lateral inbgk ¥ €£180ns 4 to 6, wherein the stem shaft and stem cup aTe

formed of nylen.

-15-



orifice extending into the stemshaft in the aforesaid : .annul ar

space between the stem cup and stemI shaft. The stem o ptjﬁ_and o
stem shaft al ve no possible relative novenent Wi respec
to each ot h@f’s’%&ﬂ% oper a{)i on of the valve, and 20~  PCTASES{ke| v
controlled tilt valve results. . Further, the nol di ng of the
stem cup projection into the stem shaft g rtraﬂ(;fass avoi dst ﬁwel I_: ng
of a nylon shaft and cup creatin | sasse , Since e nyl on
cup ané nyl on shaf t“'d‘i%ﬁoqn gm VALVE- AND METHOR| QF FORMING) 5 _ Ot her
features and advantages of the present invention - will be
apparent fromthe foll ow ng description, draw ngs and cl ai ns.-
WD 99/ 06175 Field Of The Invention PCT/ US98/ 15571 I _

- 6- Brief Description of The Draw ngs ' ~ Fg. lisa
CLO0SS-sectional Vhewpyesehe indentiohveebdtes to valves hieo pliapmnigei Nventi on
mounted within a nmounting cup for attachnent to an aerosol

ConteﬁrMH; products from pressurized containers, and more particularly

o "~ to aeroscl tilt valves operated by angularly tilting the

 emeee . tilt valve stem by finger pressure on the~portion-o£ thé~};
stem shaft extending above the aerosol mounting cup.
Background Of The Invention |

" 10 In a known construction of an aerosol tilt valve - - - -

. assembly; a hollow stem discharge shaft is'mounted'in'a'
resiliently deformable sealing gasket at the top of the
container, the stem shaft extending botﬁ'outwardly from and
inwardly into the container through the gasket. The portion

5 - of the stem discharge shaft extending outwardly from the
container has an axial or lateral outlef, and the portion of
the atem shaft extending into the container ﬁaa at least one
lateral inlet metering orifice. When the valve is actuated
by tilting, product flows from the container intoc the
.20 lateral inlet orifice, up the hollow stem shaft, and out the
' axial or lateral outlet.
Further in this known construction, the tilt valve has

a substantially conical stem cup provided under the sealing
gasket having an outer ciréumferential edge that normally

- 25 fully engages the under surface of the sealing gasket inside
the container. The cup and the sealing gasket define an
annular space surrounding the stem shaft, which Bpace ig

connected to the hollow interior of the stem shaft by the



5 Fig. 2 is a cross-sectional view of an alternative

enbodi ment of the tilt valve of thg present invention, .. _I_|_Kelms_e
mount ed Wi t RydoofbgfiBuUNt i Ng cup; Fig. 3is '
cross-sectional view of the tilt stem of the t?flfle’@%ﬂ%{’gsggf t he
present invention, 10 il l.ustrating both the stemshaft and stem cup

in their : I ntegrated position vth respect to each ot her;

Fig. 4.is a §L088:5 i.@a.ktégl}g#@ 1 &3 ¥bEW 4 o2kl aY tghe

manner in which t%eeﬁ]]t stem sita %Jﬁg'%%m c'#}!fo4 %r}r?é' --LLB' by viztue 8 ng inleét

orifice of Figs Sutdr diticiRberéntidd eREES8HEmallld engagifiy O¥ld Uhder
Detail ed Description O Enbodi nents ﬁe?erence Is made to
Figs. 1 and suwficee off dhgcrealirdg gasket, usulXilyeiprieveahts rmssiwac tfileosal
views through what is generally = circular structure in plan view
unl ess ot her iFeB i 8Ql contpiner iptgcthe aferegafdjannulam SPASeqye

e el MU B D g sy, HENCORPEI ) gl g
a . préssuterivntapplisday theldeihi Sladts &Ebﬂ&f&i%vet Rgetor
openi ng of an aerosol container (not shown) in known 5 tashion. A
convent i onal mewsting cupor thaaoqtier aiskenferential edge GASKHA stemlcapte . .
film cut 'gaiis(eéa:%l; ldg.va\ig.-gltgecg a:‘ESri;?ut the surface o-f' the se;;.:i.."n;' gasket . L
Prdducﬁ from the container (under the aqtion of propellgpt)
10 . then flowé between the disengaged outer_circumferegtial;éupn;-;-_".,“..
edge and the gasket into the aforesaid annular space, then
through the inlet metering orifice, up the stem shaft, and
.is diapensed from the stem shaft outlet. .When the:fiﬁger_
pressure is removed.frcm.thé.steﬁ.shaft. the outer
15 circumferential edge of the stem cup again fully engageg the
sealing gasket. The aforesaid annular space and- inlet
orifice are then cut off from the product in the container.
In such known construction, a epring also is used to bias
the stem cup, particularly its outer circumferential edge,
20 against the sealing gasket.

One of the difficulties of the above-described known
conétrnction is that the lateral inlet metering orifice'is
very difficult to form if the stem shaft and stem cup are of
one-piece construction. To be effective, that orifice must

25 be fully within the annular space surrounding the stem. shaft
and_definéd 5y the sealing gasket and stem cup. In other
words, the metering orifice must iie below the sgealing

gasket and the top of the stem cup. In order to



provi des seal i ng between channel 12 and the bead of the

cont ai ner ,openi.ng upon crinping. The tilt valve assenbly is WO .
99/ 06175 - PCT/ US98/ 155

-7- WaPRE onto the pedestal 13 of mounting cup Eﬁ?wéﬁsg\lm. '

The aerosol container is filled with product and propell ant by
known techni ques, the design of the pres@&nt invention particularly
|l ending itself to pressure filling. 5 ) Tilt%/a*ve%s enbly 10

i ncl udes val \Penr«reagi-wgaliw fformelhe inlet onificey AnPRTIah N usi ng 14

has a |ower stem portion e Sfa iy pidnlchy, be
attached a beel! Rns%ﬁ%?/%n%wgngfmd%gptégeé nc??&gﬁgvﬁfégt endi ng tg near the
bot t om of . t hg,RAe kB8 Ohe COPERY 3% £30B! 816k Nthdiee RhedsBafe/dor 1) special

propel 1 ant. "Housing 14 also contains a body portion 17. The
pedestal . 13 aiodlhhasUb@én nihsEreds througle dtteb gt thmusF nghe stem durisgss
shown. The tilt valve of the present invention includes

a
pl asti% stemmsiidingigo foxm Lhe Meteringcprifirerg theppotiem of 5% and

Formati on.of ghieh RLe LU 0eh S

rigfgernatively,-because of the
i _limited space between the cup wall and the stem shaft,,a:-
drill had been extended .at an angle over the circumferéntial
edge of the stem cup to drill a downwardly extending angled.

7T 10, 77 7 inlet orifice into the stem shaft. All of these operations

o ”.mébilféfﬁing the metering orifice are less than satisfactory
ufof reasons of complexity and/or controllability of the.
-metéring orifice.

It is likewise desirable in tilt valve assemblies of

15. the above general construction to have the stem shaft and
stem cup in fixed position with one another for lateral and
vertical stability and controllability of the tilt valve
operation. The shaft and cup may be made of one piece, in
which event there are the aforementioned difficulties in

20 connection with forming the inlet metering orifice.
However, if the shaft and stem cup are formed in two
separate pieces, subsequently connected together, a
permanent assembly operation to prevent disassembly on
oéeration is required in which the two parts must be

25 carefully positioned with respect to each other and locked
together to prevent significané movement with respect to
each other when the tilt valve is operated. This is

difficult to ocbtain in practice, however. When the stem



hereafter in relation to Figs. 3 and 4. Stemshaft 18 and - stemcup
19 may be forned.of nylon, for exanple, or possihly. ... _....... acetal.. Stem. .
cup. 19 has r circunferential edge 20 t ha fully
engages aboatj?g%kg%ci rcunference the 20 under surfatggqg’%;@s% exi bl e
gasket 21 forned for. exanple of butyl rubber. Cylindrical gasket
21 has a central circular opeﬁiﬁg‘22 surrounding and tightly .
engagi ng ste f 8ge . agqﬂ% S £ &8 aMibsi-S0p20es the
under surfacghgga'o%n& stem cupt ﬁgerm %‘tﬁ%&gu%&%%%est aIa 13. xétem shaft 18 as
shown has anmaerial swdP&ls ROLbAPWwHEEh Wi Bhgesesidis . akade the gasket and
nmounti ng cup, and a | ower portion 18b that extends bel ow the '

gasket withi subgegquentiy gpsedbled, the swelling & g% @se@sbled parts. -

PCT/ USO8/ 15571 el _ Tg. _

Housi ng 14 h3® SBALTr SRYIXPWent Y| Teqylsnduodispgrapbly of the shaft. g

about & ts upper r . circ ce ac 26_hej sent
bet Weesn t he (I%_g‘gt g#%t?‘%’s %?r% pf-o:{'/fl-glgl %?’oa_gﬁ%%# _pieces a're-f:P(;Jr“'(ran of
pressure filldaRas@lly "@esited, N6peratiisi ¥t dhbOfSackibled tilt valve

may dislodge the. stem shaft. from the stem cup... .. .

LY

Summa Of The Invention
The present invention is intended to provide an aerosol
10 - tilt valve of the above general,construqtion,_having_a;._nai
least one léterai inlet metering orifice which is easily .
formed and can be caréfully controlled in size. Further,
the stem shaft and stem cup are formed by a method which
_ results in an integral stem shaft and stem cup.functioning
15 | éésentially as a one-ﬁiece unit héving no boééible relative
operational motion or possibility of disassembly with.
iespect to'each:pther. In the ﬁethod of the present
invention, the étem shaft is first molded f£from plastic, the
hollow shaft being closed at its base and having an annular
- 20 recess in its exterior wall adjacent the base of the stem
shaft. Slightly above the annular recess, at least one
precise lateral inlet metering orifice is gasily molded at
the same time tﬁrough the side wall of the stem shaft. A
plastic stem cup is then molded about the stem shaft.
25 Normally this would Sé thought to be difficult to accémplish
because of the presence of the metering orifice in the
aforedescribed annular space between the stem cup, stem

shaft and sealing gasket. Obviously, the molding of the



5 centrally locate and restrain gasket 21. Also present about. :
~t-he--upper -i-pner--ci-¥ cunf erence of housing 14 are protrusions 27 which bia

t he gasket 21 into tight sealing contact with t he undersi de 24

of the nmounP?®H pedestal. Housing 14 i n i RGIUIBYSHbrti-on 17
al so includes a plurality of internal 10 proj ections 28 which support
the I ower end of spring 29,. the - 5 - upper end of spring 29 biasing

stemcup 19 a ward gasket 21 so that the oduter

shown up\é/ardl y ) to
circunfer entfgfme‘i}b"e% notiresult 3p refilitRg foendriar Jeteringul |
erosoeTerl “bpbegikekompver, ny weibissos™d arcioupar, WaSPIOE boeth, "

tilt valve, the upper en em sha

finger presspleced Wveax&Hp! fnidt orifice, whié® dHileA@! hPBo ObutHSudig OW X
shown in Fig. 1. The outer circunferential edge 20 of stem cup
19 then becokke stem shaft apdrfuxther dotengagepdrtdongaskehe Jolding

specifically oniéhe 20 | eft side of Fig. 1 for the direction of
tilt Bhown, S2Vity for mpldipg the gtem,gupchrd Aredsdngi Be® is then forced by

cti | . th i p t h th
ol low ~ ~forenfieibRRarbaRfls lbaty. brSainth mptiat ek bR he booy

cporti-en-17 othdodedit@dl ¢80 0valv@N Qe oL usHidS W@Hu@&. Wifeh thcr stem
. edge

cup 19, over the portion of the outer circunferentia 20 .of

stem cup 19 stem dwis ilscwmobded|iabengaghd btem shaft, an annular,
- inwardly extending; projection of the stem cup is molded
‘10 ‘into-the annular recess in the exterior wall of the stem . .
: shaf.th.w When the aliiéla is fetractéd, and the remainder of .
the molding cavity for the stem cup is removed, a fully
-integrated and very strong tilt valve results with the stem
' cup and stem shaft locked together essentially as one plece
15 by the molding, and a controlled lateral inlet metering
orifice extending into the stem shaft in .the aforesaid
annular space between the stem cup and stem shaft. The stem
cup and stem shaft also have no possible relative movement
“with respect to each other .upon operation of the valve, and
20 a precisely controlled tilt valve results. Further, the
molding of the stem cup projection into the stem shaft
recess avoids swelling of a nylon shaft and ceup creating
disassembly, since the nylon cup and nylon shaft swell as
one piece.
25 Other features and advantages of the present invention

will be apparent from the following description, drav;ings
and claims.



‘gasket 21 by the tilting action, and into the annul ar space
between the lower. part.18b_of the.stem shaft. and the.
99/.06175 PCT/ US98/ 13244

-0-
30,

to the at least one inlet metering orifi&e 31

WO 99/06

8/

30
IO
15571

PYSLP side wall of the stemcup 19. Wthin annul ar space

t he product pressure is equalized and the product flows

“arou

positioned on one

side of the |o¥§€ Den% éSEEoofok_@ es%fatwinSB stem The product flows

the stemshaft 18{p §xik @l cross-sectilhBll PPew ¥ t@le tiYbValde d¥ essure
on the tilt valve is, rel eased, the resilient gasket 21 and the’

spring 29 acthéOpresent invehoién timmtaidyeiblhibiasicwpting eupifer out er
circunferential 10 - edge 20 of stemcup 19 back into-ful

t hrough the

gasket

21

-aay

A

embodiment of the tilt valve of the present invention,

~ . - likewise mounted .within a mounting cup;
stem of the tilt valve of the present invention,

_integfaﬁ:éd _'pos.ition'm\.w:i'.t.:-ﬂ“f-e.s'pect Eo each oth'e_r;"

contact w

. attachmenth&ocBp apBHRFPY LAARPTI urt her product flow into the

| 30._, Fig. 2 is,in, nost ts i
and 1Bncti one TS+ 2 dRoacarasacieasipnal VAR s AR SiketpHER

ntical to,

Bl e gasket

Fig. -3 is an enlarged cross-sectional view of the -jt11t=

10 o -illustratihg both the stem shaft and stem cup -in their - -

Fig. 4 is a cross-sectional schematic view illustrating:

the manner in which.the tilt stem shaft,. stém cup, and

.. metering inlet orifice of PFig. 3. are formed in the .present

15 invention.

Detailed Desgscription Of Embodiments

Reference is made to Figs. 1 and 2 which are generally

. diametrical cross-sectional views through what is generally

circular structure in plan view unless otherwise indicated,

20 Like parts in Figs. 1 and 2 have identical numbers.

valve assembly 10 is illustrated mounted within a

Tilt

conventional metal .mounting cup 11. Mounting cup 11 has a

circumferential channel 12 which is crimped over the top

opening of an aerocsol container (not shown) in known

25 fashion. A conventional sealant, for example a sleeve

gasket, laminate £ilm, cut gasket or flowed-in gasket,

provides sealing between channel 12 and the bead of the

container opening upon crimping. The tilt valve assembly is

nd

and up the hol |l ow passage 32 in

th



15 extends into a curved annular recess 33 in stemshaft 18 for

i ncreased -seal-i ng-bet ween-the-gasket. 21..and..stem shaft 18 if :
desired. Turning nowto Figs. 3 and 4, Fig. 3 illustrates the
i nt egrat ed &o%{mﬁgft 18 and stem cup 19 | ocked toget her BGT/USR§/1S571
one-piece wwth lateral inlet netering orifice 31 |ocated Wi t hin
annul ar space 30 between the | ower portd dn-18b of stem shaft 18
and stem cup Ther e of "course max be nore t han one netering

orifice 31, f‘iﬁi REO: TP Gre 13 of mounipg| awﬁoesq ®howad within’

Slom ahat - 1ore Al Bntadhes s SR ehorrodiet e didbedant, '
stem.cup |||lﬁ¥'ﬁﬂd¥i techniquesd ntEbQ&esﬂgﬁ”B% Zhe?Ped it GVETABRAII N parts

are ~identically nunbered. Fig. 4 schematically illustrates the.
WD 99/ 06175 particularly lending itself to pressurBCF{i11Gfy.15571

- 10 - manner of formng the structure of Fig. 3.

Referrfng to Fig. .Téi',ltsf’éﬁ?%mﬁsc“%SYV\ﬂ-Phi!ﬁir)’é’@ﬂaﬁelvavkquﬂlng 14 fopmeds 18a

a}nd' 18b is'i r&éé %'x'a%pﬁf‘é P ya.l.ona. Shoglsze.né)lledfc?ms a lower ‘stem portion
15, to the.bottom 16  of which will:beuattached a -
conventional dip tube (not shown)féitending to near tho
“. bottom of]the aerosol container cdntaining the product and
;;07"”f_propéllént. Hou81ng 14 also ‘contains a body portlon 17.
- -'The pedestal 13 of. the mounting cup is crlmped about housing
'14 as shown.
0. e _-ﬁ-~“W~The-t11t'va1ve*of-the present invention includes a
plastic stem shaft 18, and a plastic stem cup 19, the
15 ‘details ana formation of which are furthef described
hereafter in relation to Figs. 3 and 4. Stem shaft 18 and
stem cup 19 may be formed of nylon, for example, or possibly
acetal. Stem cup 19 has an outer circumferential edge 20
that normally fully engages about its circumference the
20 undér surface of a flexible gasket 21 formed for example of
butyl rubber. Cylindrical gasket 21 has a central eircular
opening 22 surrounding and tightly engaging stem shaft 18,
and a top surface 23 which éngages'the-under surface 24 of
the mounting cup pedestal 13. Stem shaft 18 as shown has an
25 upper portion 1l8a which.extends above the gasket and
mounting cup, and a lower portion 18b that extends below the

gasket within the stem cup 19.



first conventional injection nolding operation. The 5 structure of

.stem.shaft_18 caontains an. annul ar recess 34 ' nmol ded t herein.and
extendi ng afgubedife circunference of the st em shafusos @i Ng. this
initial nol d| ng operation, at |east one lateral inlet .nmetering

orifice 31 of predeterm ned and o controlled dinension i's easily
nol ded through the side wall 10 of stem shaft 18 extending fromthe.

outer wall throughldigg 14 has a EJlﬁQﬁhE‘@'éf 'Me&&atbeu% dixsicdiar ge

opening 32 of stem | owm ng the above
oper ati on, t&etéﬁa\faﬂuamedtst@per cuter csfmﬁféh&n@enphﬁeewzm mingeast one
neteri ng orifice 31 is 15 noved t0 a separate nolding station and i's

centered andpresent betwgspotheFasredlabionsg 2] rFof propbde t fom. & mawn Annul ar .

-shield 38 is_then ed downyar Pg the position shown
]g'd‘)ié‘t n

bot t om r adi-aFPFR i 855Hﬁﬁl the ¢mtaingry 3 ”teuaum’t%@% isin .

GLE5Ch 3eal| SCAE SthLl e Ui JEnHRL . DOnyao pE{ed S {01

orifice 31 ashénhpperainnet|cicunference of houHipgl 1R04fé Oprdfitusifons em
shaft 18. Annular shield 38, wth bott om annul ar portion 39, nold

-37+-and -t-he- %’Zggénimh biies !118%1 gasket 21 phtetwighthaerliggvsentaghmith recess -

'34 now defl e a

8

.

underszde 24 of the mounting cup pedestal. Houslpg.14
; in its body portion 17 also includes a plurality of intermal-

- . projections. 28 which .support the lower end of spring .29, the.

- upper end of spring 29 biasing stem cup 19 as shown upwardly :
toward gasket 21 so that the outer circumferential edge 20
of stem cup 19 normally is in full éngagement.with gagket
R 21.

T 18 _ In operation of the tilt va1§e, the upper end 18a of
. stem shaft 18 is tilted by. finger pressure, for example in

the direction of the arrow X shown in Fig. 1. The outer
circumferential edge 20 of stem cup 19 then becomes
partially disengaged from gasket 21, specifically on. the
20 left side of Fig. 1 for the direction of tilt shown.
Product from the aerosol container is then forced by action
of the propellant up the dip tube (not shown), up the hollow
lower stem portion 15 of housing 14, up through the body
portion 17 of housing 14 and along the outer side wall of
25 stem cup 192, over the portioﬁ of the outer circumferential
edge 20 of stem cup 19 that has become disengaged from
gasket 21 by the tilting action, and into the annular space

30 between the lower part 18b of the stem shaft and the



25 annul ar cl osed nold cavity 36 of the cross-sectional shape

shown. It.will be noted that this nold cavity shape fully ... ...

corr espond shape of stemcup 19 shown in Fig. 3. Pl astlc
material i %{’Egl&mﬁnj ected into annular nold cavity - PCTIUS98/15571V\O

99/ 06175 PCT/ US98/ 15571

- 11 - - to nold the stem cu I9 havi ng an annul ar |nvvardly

di rect ed proj, ggtakoglgg v?ﬁ‘iv‘%f' QhEl e‘%] gl arw%ﬂix?%‘?ﬁar sRace 35

fully fills annu recess Int est shaf t nnul ar

portion 39 0f30§h|t:ﬁéd?§§dﬂﬁl pRRlkusa! $at &nialqlz@lCand Sthe prodaker Engwar i fice
3l-fromnold material flow ng thereinto, - but also acts to form

the annul ar spaued3to bEhessn ltdaetsbaen inlet meter&hafdzrllﬂmélst em cup 19. .
After the stem cup 19 _has bee ded, npld 37 and shield 38 with
bpt t om port i &783§igped on one SidFuPFytla\f t-"tfﬂ‘?eé'v\ﬁn | £8i 9y tHhge sPREE grat ed

izsggtr?l glel Zeen%fnr omglh—eg%roﬁi %C%gﬁagﬁg%f%# %goﬁﬂg étﬁ%pe%igﬁégfg%é and St em

cup 19 are essR@Nupath¥ BoXIw RPaB68ge 32 in the stem shaft 18.to exit at
. the top thereof.. When the pressurs on the tilt valve is' .
released, the resilient gasket 21 and the spring,29-ac€-to :
‘close the valve by biasing. the entire outer circumferential:
10 - -  edge 20 of stem cup 19 back into- full- contact with gasket = . _.... . .
21, thereby closing off any'furthef"pfbaﬁet'fid& into the -
annular space 30.
Fig. 2 is in most respects identical to, and functions:
the same as, Fig. 1. further; the flexible gasket 21
15 extends into a curved annular recess 33 in stem shaft 18 for
increased sealing between the gasket 21 and stem shaft 18 if
desired.
Turning now to Figs. 3 and 4, Fig. 3 illustrates the
integrated stem shaft 18 and stem cup 19 locked together as
20 one-piece with lateral inlet metering orifice 31 located
within annular space 30 between the lower portion 18b of
stem shaft 18 and stem cup 19; There gf course may be more
. than one metering orifice 31, for example two oxr four,
similarly positioned within annular space 30 about the
25 circumference of lower portion 18b of .stem shaft 18. Fig. 3
is an enlargement of the stem shaft and stem cup illustrated
in Figs. 1 and 2, and the corresponding parts are

identically numbered. Fig. 4 schematically illustrates the.



structure with no disassenbly or relative operational. novenent
“possi-bl-e-therebetween. The stem shaft and stem cup 15 are integrated

into. a singWwdsshdi¥g construction, and any. t he ryl on
shaft and cup will not create di sassenbl y. L| Kk vé\nrlsde%gy&%’é | at er al

inlet metering orifice - 31 of grecise dinmension is located within
t he annul ar space 30 fornmed-béPween the stém shaft and stem cup.

Wien 20 gﬁgéergy %rﬁinéw Jt%t""é\l}:\ngf?l% ecgnom cal and i nproved

tilt valve res ﬁpreél ated by persons skilled

inthe art .  referiiahg varrsy.) @)sstesl/ Mhat®disl Wiehi Feahd G RGe 10
the present invention without departing fromthe spirit and 25

scope of theparteritiaornd I8k s coxiitad ook e asaaesingle piecd Her af ore,

to be consi dgied as illustrative and not restrictive. It shoul d
al so be-unde TRoFETsRtiona! tiiaction molding opggption. " |Beer", "inner"

P(c):_li[; 858 98 / ig%ﬁ?&é&&%"%@' BPem shaft \QQ onga:.ns anlznnular recess 34

molded therein and extending about the circumference of the -
_._ stem ghaft. During this initial molding operation, at least
- one lateral inlet metering orifice 31 of predetermined and
controlled dimension is easily molded through the side wall
jé??ﬁio o ~of-§§eﬁ-shaft 18 extending from the outer wall through the
. '.ihﬁéiiﬁall'into the hollow discharge opening 32 of stem T T
shaft 18.
;inliowing the.above operation, the.now-formed stem
shaft 18 complete with at least one metering orifice 31 is
i5 - moved to a separate molding.station and is centered and S
supported in a mold 37 in the position shoﬁn. Annular
shield 38 is then moved downwardly to the position shown,
and bottom radially inward annular portion 39 of shield 38
then is in direct sealing contact with the outer side wall:
20 of lower portion 18b of stem shaft 18 so as to seal off the
lateral iﬁlet metering orifice 31 as shown as well as the-
upper portion l1l8a of stem shaft 18. Annular shield 38, with
botﬁom annular portion 39, mold 37, and the base portion lad
of stem shaft 18 with annular recess 34, now define an
25 annular closed mold cavity 36 of the cross-sectional shape
shown. It will be noted that this mold cavity shape fully
corresponds to the shape of stem cup 19 shown ig Pig. 3.

Plastic material is then injected into annular mold cavity



simlar positional terns as used in the specification are I ntended in

relation to the positioning shown in Figs.. .1-4, _and_are not otherwse
i ntended to: o3 rictive. WD 99/ 06175

PCT/ US98/ 15 - 13 PCT/USO8/ISSTI\Mhat | s
clainmed is: (1) A nethod of form ng an integrated aerosol

tilt val ve stem having a st enrskhft and a stem cup, conprising

i njection m)l shaft inclu rr;ol di ng an nnu recess
in the outer WI I °o¥'°‘1[’%ngl§°t ShePh §PP g%ij ilar ln“rdléﬁ‘ the stem’
shaft, nol di I r | h and
nol ding at | gsf?cgﬁg %%rc}q%?nlggt gﬂgﬂﬁ%gﬂé ’§ Amml? e through the -
side wal | of asheEudlgnEsi tandiular recess 34GQ% itheNsdghagkdit tifse annul ar
recess; inserting the nolded 10 stem shaft into a nold defining an
open cavity I‘M’H grceoFtion 39 of shields3gamdr ahlly sphectb fismhatiee .st em
shaft;_ positi o annul ar_shi el d ,around the stem shaft such

in
that & I ower ® e2¥ng orifige 1o £rPRMe I FatAniR Lo FLPMERE AT ®iMtSe ks of f

the at . pur b285'ail? oGl TBhE" kil 'dpiBe 300bePTerROLLER" Of

shaft 18 and stem cup 19. After the stem cupilﬁ_ygg;pgggm::;:
molded, mold 37 and shield 38 with bottom portion 39 are .
fully withdrawn, leaving the integrated, essentially onme-.

- 10 piece, stem shaft 18 and stem cup 19 of Fig. 3. .

:As-can be seen from Figs. 1-3, the now fuliy foiﬁé&-ijif;
stem shaft 18'and.stem cup 19 are essentially a one-piece
structure with no disassembly or relative operational.
movement possible therebetween. The stem shaft and stem cup

15 are integrated into a single strong construction, and any:
swelling of the nylon shaft and cup will not create
dispassembly. Likewise, the lateral inlet metering orifice
31 of precise dimension is located within the annular space
30 formed between the stem shaft and stem éup. When

20 assembled as shown in Fig. 1, an economical énd improved .
tilt valve results.

‘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

25 scope of the invention. The present émbodiments are,
therefore, to be comsidered as illustrative and not

restrictive. It should also be understood that such terms

as "upper", "lower“, "inner®, "outer", and corresponding



15 outer wall of the shield, together with the cavity walls, -

define a closed nold cavity having the shape of the stemcup . . . 10 be. ..
forned; inj i | ding material into the closed : i to fform
the stem cug‘qgﬁ@g‘ag})ng nol di ng an annul ar - pr oj ec’?cl’rélﬁs%%sts%{lhe stem

cup extending into the annular.recess 20 on the shaft stem and
renoving the shield and nold, thereby =~ 12 - resulting in an integrated

stem cup and st shaft, . . 2). The jnvention of ,claim1,
wherein the | -az P“f't“’ﬁ}r t"'l_"ﬁ’l"}'s(')‘l‘B t‘gﬁ‘g%&ﬁul“bf‘ BRI it R PR BT when
removed intend@ll 24 P WG RY g{.e t%&fi@mgg%m& aRNyiaL, Spage

bet ween 25 the 1 nner surface stem cup and the olter surface of

t he stem shafdnd adiednat bElnsiwicReihtéded tobet reBteidiive. . orifice
in the integrated stem cup and stem shaft being - positioned to
communi cat e between the annul ar space and the

REPLACEMENT SHEET d ai ns: 4, An aerosol tilt valve and

mounting cup, conprising a housing attached to the nounting cup; a stem
havi ng a _ho_I_I. ow stem :



shaft and a stem cup; a sealing gasket surrounding the stemshaft _and held

i n position against an under surf jing .cup; the stemcup -
having ‘an outer circunferential eﬁﬂnmu“mumwn‘mled agai nst and fully
engagi ng t h& %241 g gasket when the ¢alve ¥s S clfosed andPETESWBUSHI -
circunferential edge of the stemcup partially disengaging fromthe .

seal i ng gasket when the valve is tilted &8 -all ow product flow

t her ebet ween;__t he ,inner ,wall, of the stemcup and the outer wall of the

stem shaft de¥BHf rﬁf Sraimed ig: space€ therebetween;. at |east one inlet

metering orifice extendi o] the side | |__of .the_ st shaft from

t he annul ar space §13 tﬁeggﬁ%ﬁ oov?%ﬁgﬁ'liﬁ iy H%ggfgﬁdsﬁaf??" h"eh;k'[. |l east -
one inlet netedivig) stebl hat¢tndai HEeROShh NS RelsdWnt Q%P%%rising
circunferential edge of the stemcup; the stem shaft 'bei ng conpri'sed of a
fi.rst nol ded imipsdtdonvmbhdige d Htein BRaAft i hiclidihigCRobeing 4| gdathidyer ei n;
the stem cup being conprised of a second nol ded nenber nol ded into and
around® sai d fF$R85dRdEhe nenan weddnPhigthe stamghattdad]erenthaine endt stem

écitjp\'/\,her eint h‘gf S heeﬁ;%s?_a; ?ﬁ%ﬁ{ :nlaﬂ V%h\égi ﬁ%%%&ggfgggﬂg%?%ﬂé&ggh% iClnal "
the outer valicdl JHa@t5! &nd S dingdhaCellst chd QWRErENUi N ddlidbtering
orifice through the side wall of the stem shaft at a
position adjacent the anhular recess; insgerting the molded
.10.. stem shafﬁ into a mold defining an open cavity having cavity
wailslgenerally_apaced from the stem shaft; positioning an
gnnulﬁr shield around the stem shaft such that a lower
) portion of the inner wall-of the shield blocks off the at .
| least one inlet metering orifice, and a lower portion of the
15 outer:wall of the shield, together with the cavity walls,
define a closed mold cavity having the shape of the stem cup
to be formed; injecting molding material into the closed
cavity to form the stem cup including molding an annular
projection on the stem cup extending into the annular recess
20 on the shaft stem; and removiné the shield and mold, thereby
resulting in an integrated stem cup and stem shaft.

(2) The invention of claim 1, wherein the lower
portion of the annular shield defines, when removed
fellowing molding of the étem cup, an annular space between

25 the.inner surface of the stem cup and the outer surface of
the stem shaft, said at least one lateral inlet metering
orifice in the integrated stem cup and stem shaft being

positioned to communicate between the annular space and the



which is nolded an annul ar inwardly extending projection of the stemcup
to thereby formthe integrated stem shaft and stem cup.

REPLACENMVENT w45 SG 6. An aerosol tilt T
mounting cup E&% ng to cl aig i i@?’ﬁg%%ﬁn@t
metering ori le'HSz S?HEE@rmEs BEEN

shaft.
one of cl ai mg
nyl on.
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.5, wherein the at
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(3) The invention of claim 2, further including
inserting thé'integratéd stem shaft agd stem_cup_igto a - _
valve housing having means for biasing the stem cup and stem

5 shaft in an upward direction; positioning a sealing gasket.

around the stem shaft and on top of the stem cup; .and.

attaching the housing to an aerosol valve mppnting cupr_ﬁ.mljl L

(4) An aerosol tilt valve and mounting cup, comprising

a housing_attached to the mounting cup; a stem having. a .

10 : hollow stem shaft and a stem cup; a sealing gasket

| surrounding the stem.shaft and held in position against aﬁlfﬁ'
under surface of the mounting cup; the stem cup having an
outer circumferential edge normally biased against and fully -
engaging the sealing gasket when the valve is closed and tﬁe'

'15 outer circumferential edge of the stem cup partially -
disengaging from the sealing gasket when the valve is tilted
to allow product flow therebetween, the inner wall of: the
stem cup and the outer wall of the stem shaft defining an
annular space therebetween; at least one lateral inlet

20 metering orifice extending through the side wall of the stem
shaft from the annular space to the hollow opening in the
stem shaft, the at least one lateral inlet metering crifice
being positioned below the outer circumferential edge of the
stem cup; the stem shaft and stem éup being molded members,

25 the stem shaft having an annular molded recess in the outer
wall of the stem shaft adjacent its lower end within which
is molded an annular inwardly extending projecticn of the

\
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stem cup to thereby form an integrated stem shaft and stem
cup.
(5) The.invention of claim 4, wherein the stem shaft

and stem cup are formed of nylon.

L W



