WO 03/ 048006 PCT/ US02/ 37702 AEROSOL VALVE ASSEMBLY Field O The Invention
The present invention relates to aerosol valve assenblies to dispense
product s wioaslopseeesuri zed aerosol containers, and 5 nore poavusogsizazly
relates to easy-to-open val ve assenblies for dispensing viscous and

sem -vi scous products fromsuch containers including conpartnentalized
containers. Background O The Invention 10 In a conventional form of

aerosol valve assenbly, a v ' I ' | valve is opened to
rel ease product in the aer O?{#ﬂ(ﬁ%{#ﬁ ?Aﬁg;ré %Mr dly depressing an
actuator attached to the top of the upstanding stemof the aerosol valve
body. V\her}.j:telledqj:g!%é)rﬂﬁr{@oqpsed, the valve is 15 cl osed by a netal
spring acting upwardly agal ns he val ve body. The val ve stem has an
upwar dl'y ext endifi piesehd d8veRBSSA Y el Pt & AV 8e83L6N N ADva AU enttlit & €M
periphery, a |lateral valve orifice (one or nore) extending through the
stem wal ltd diGHdifs ) prddRictantiramspeereaeizeli AerSeal | dveh Gtrked s f aind0
fitting into the groove and closing the lateral orifice except when the
vabve i s acinenpadticuleplysselatest windaztyertal- oprenf vadve bed oemd hice g afxeet .
There are a nunber of recogni zed di sadvantages to using the conventi onal
met al spridigperinnr ivigdrss a aidynifemiati s @iapwaradiuadrc e, fraaquisuigly a
significant downward force by the user to open and maintain open the
aerosol v&QpEaimans e luydiigreonpagiment prigadd eenidingtgown corrosi on
problens in the

Background Of The Invention

10 In a conventional form of aerosol valve assembly, a
vertically acting aerosol valve is opened to ?elease product‘
in the aerosol container by downwardly depressing an actuator
attached to the top of the upstanding stem of the aerosol
valve body. When the actuator is released, the valve is

15 closed by a metal spring acting upwardly against the wvalve
body. The valve stem has an upwardly extending discharge
passage, a dgroove extending about the stem periphery, a
lateral valve orifice (one or more) extending through the stem
wall into the groove, and a stem-encircling sealing gasket for

20 fitting into the groove and closing the lateral orifice except
when the valve is actuated to depress the stem lateral orifice
below the gasket.

There are a number of recognized disadvantages to using
the conventional metal spring. The spring has a significant

25 upward force, requiring a significant downward force by the

user to open and maintain open the aerosol valve. Further,

the metal spring provides well-known corrosion problems in the



WO 03/ 048006 PCT/US02/37702 2 presence of certain products dispensed from
aerosol containers. In addition, the netal spring adds significant cost
to the aewosslo4soat ve assenbly and requires a separate asPemasy2/eper ati on.
Despite all of these disadvantages, the 5 netal return springs continue to
be used in the vast mgjority of aeroso% val ve assenblies because a
sufficiently satisfactory alternative fias not been found. In certain

| nst ances ISR PNt B! 3% Lo ARIDersoRANES oo o AORLET LRckePlAssd

metal spri'ng, pl asti c springs bBerng 0 se romor integral"with

the val ve housiig.and/ OinVQHHEtPBH\éU%et Recasr %?@in@'a‘ﬁ%lsaséﬁﬁ?dﬁ’i:cﬂ@h

pl astic springs avoid corrosion, t can be difficdlt and expensive to

ol d, reqddte €oStHBI hietdRo1USAI1VO£8sdbBPeAn@NdHREPEEI B ARYPuANS
aerosol valve, and nmay be nore subject to failure than netal 15 springs.
Repr esent aid syt pexrdt fr . Supdepi tastd 10l S itligead diddainthddyds,S.c@at ent s
Nos. 3,675,832 (Ruscitti); 4,471,893 (Knickerbocker); 4,477,001 (Galia);

5, 895, 029 n{dtalo rteturan csprGergsn e obitiiankee guongesebed f in 28 3&Hs f{ dhibritgari ous
attenpts have been nade to elimnate valve return 20 springs, whether

met al or pifast aerosgll suvaluet empiseiisMiesechecangdequat e suffioriently y
conplicated in concept and construction. One such attenpt is shown in U S
Pat ent No.Satdsfertemy @tternradivmhdiad mafpdeeralfimnsbeni ng, fluid or

powder (i.e., essentiaLIy_non-viscowa%; oduct fIQM/ugmg dip 25 Hyb to and
up a central stehCEFEHE 2BPGEBFeFal VAP BrYpePlaftic members have been

adopted to replace the metal spring, the plastic springs being
10 separate from or integral with the valve housing and/or valve
body of the aerosol valve assembly. Such plastic springs
avoid corrosion, but can be difficult and expensive to mold,
require a significant user force to open and maintain open the
aerosol valve, and may be more subject to failure than metal
15 springs. Representative prior art for such plastic springs is
found in U.S. Patents Nos. 3,675,832 (Ruscitti); 4,471,893
(Knickerbocker); 4,477,001 (Galia); 5,895,029 (LaCout); and

German Offenlegungsschrift 2128981 (1971).
Various attempts have been made to eliminate valve return
20 springs, whether metal or plastic, but such attempts have been
inadequate and/or overly complicated in concept and
construction. One such attempt is shown in U.S. Patent No.
3,982,674 (Mildern) wherein upon wvalve opening, f£fluid or
powder (i.e., essentially non-viscous) products flow up a dip
25 tub to and up a central stem of the aerosol valve. Propellant
acts against a diaphragm or a piston portion of the wvalve
houging, in combination with low pressure in a chamber

directly above the piston portion and the stem gasket flex in



acts against a diaphragmor a piston portion of the valve housing, in
conbination with low pressure in a chanber directly above the piston
porti on awd o3lesosé em gasket flex in WO 03/ 048006 PCT/ USO2/p8TAGA2/3802it s
groove, to close the valve after actuation. U S. Patent NO 4,211, 347
(Mldern) is somewhat simlar but requiges dual sealing gaskets. U S.
Patent No. 3,610,481 (Marraffino) requfres two sealing gaskets in a

co- di Spenz:i.[q:rss, agg:%dlpé €% d Alose VRS gratlhﬁ‘e taﬁ;[&?osana ytaﬂ{)o% relpatd Veﬂ:ﬁ:ﬁ in

flat gask corfpression spring may a e needed to close the

val ve. U o Pal, el Na7 33623 §4086R whht USLASL£S Bt Al Lanidlyr ation

with a dip tube, wherein a gasket sits in a groove but does not close a

val ve orifd&friny OghBRetkem The.10pgesket NoS S@j 616 Pabend(Ma-raiifimdb) but
may not return, an actuated valve stemto its non-actuated position, in a

cont ai ner rafiiasveice spaddmet gdiskelRar ga. a Codt dikmen ddut augd ddtes WHate stem
until the container is enpty regardless of the return of the stemto its
noB- act uatvéteosthe onwoTlgaskettd eard Srpdatnvedgcdtdimgfadogasketsrequire a
return spring, but only a neans to keep the valve closed until its initial
act uat i on,compreasion $peing may eddjtionsply Mecaeeded thecllpset itdheal
engagenent of a valve stem and surrounding sleeve. It is further known to

di spense W&lctus é’eﬁosSPtﬁPGdeEt-s:"'%Wf?%%] cErres het Sluskrat e Glyalye

i ncl udi ng shavin els, hair ge],s, bath and shower gels, and, body |otion
gel's. The € A Ot sl B, BeaTE Srkesd S LER! LRor ey

groove but does not close a valve orifice into the stem. The

10 gasket is said to tend to return, but may not return, an

actuated wvalve stem to its non-actuated position, in a

container system where product discharge continues through the

valve stem until the container is empty regardless of the

return of the stem to its non-actuated position. This latter

15 patent accordingly does not require a return spring, but only

a means to keep the valve closed until its initial actuation,

and the valve is not easy to open because of the frictiomnal
engagement of a valve stem and surrounding sleeve.

It is further known to dispense viscous aerosol products

20 from containers, such products including shaving gels, hair

gels, bath and shower gels, and body lotion gels. The

vigcogity of such gels may rangé from 10,000 CPS (centipoise)

to 50,000 CPS (centipoise) at room temperature, for example.

Semi-viscous products such as hair mousses and whipped cream

25 - are also dispensed from aerosol containers. Such viscous gel

products are generally not dispensed through dip tubes on the

aerosol valve assemblies, and generally are aispensed from

compartmentalized containers, wherein the propellant is in one



to 50,000 CPS (centipoise) at roomtenperature, for exanple. Sem -viscous

products such as hair nousses and whi pped cream 25 are al so di spensed from

aer osol cwotamiom®os. Such viscous gel products are gener alpicy/usor/3mospensed

t hrough dip tubes on the aerosol valve assenblies, and generally are

di spensed from conpartnentalized con[ahngrs, wherein the propellant is in

one WD 03/048006 PCT/ US02/ 37702 4 conpartnent and the product to be

di spensed |, .i . i.qur.at j uch
dSigdk A SFP U nd PRHUIIEN KD S GHUTHILS T LR Qe

conpar t ment zed contalners nNas a nopvabl e piston In aer os can, with

propel | ant gl veddife Pi ston apd Prodiieforr abo¥eridferPLSLLN Wolth acghgss to
the aerosol valve. As product is dispensed fromihe aerosol valve, the

propel | antednrttsmdrital ided OdorpWARErY lHhdTBaNtbVaPIESPUlstodN {He yHoduct .
A second common configuration of such conpartnentalized containers
utilizes aexmdaipsedhe, wilthXiftepdbart t Behew tthet hei seswsahdl vt
housing or the can bead where the nounting cup is attached. The bag has
acBess t 0 abmreadhesplistehveishdaccent dimsheheeppredicvalvebe Ak gperbedt. \Wen
the aerosol valve is actuated, propellant in the conpartnent between the
bag and ddhddispensiegnéromarhe Rexcapl d@lvepsEhenrrepgl tanpaferess thel 15
force product out the aerosol valve. Sem -viscous_products such as hajr
nousses aml&HATHIEFArGLYa Pl PRAVFLEN RELFHT QO LhL FTafefins R a8FBhh dip

tubes on the aerosol_,val vgﬁ_assenpl ies, and are enerf__llegddicscpnetns.ed from

singl e COﬁﬁﬁVVﬁhnF°85ﬁ93Fﬁ gon of such “compartmenta ainers

utilizes a collapsible, flexible bag attached to the aerosol
10 valve housing or the can bead where the mounting cup is
attached. The bag has access to the aerosol valve and
contains the product to be dispensed. When the aerosol valve
is actuated, propellant in the compartment between the bag and
container inner wall acts to collapse the bag compartment and

15 force product out the aerosol valve.
Semi-viscous products such as hair mousses and whipped
cream likewise are not generally dispensed through dip tubes
on the aerosol valve assemblies, and are generally dispensed

from single compartment containers.

20
Summary Of The Invention
The present invention is intended to provide an easy-to-
open aerosol valve assembly, characterized by the absence of
a return spring, to dispense viscous products such as gels and
25 semi-viscous products such as hair mousses and whipped cream

from aerosol containers. The aerosol valve assembly is
retained within a mounting cup, and includes a valve housing

and a vertically-acting valve body with an upstanding stem.



20 Sunmmary OF The Invention The present invention is intended to provide an
easy-to- open aerosol valve assenbly, characterized by the absence of a
return spwiorng/48006 di spense vi scous products such as gel s aaad/1&$2/37702
sem -vi scous products such as hair nousses and whi pped cream from aerosol
containers. The aerosol valve assenbly s retained within a nmounting cup,
and includes a valve housing and a vertically-acting valve body with an

upst andi gt e 09.040000 FCUURRAIAL 0 0 TS, SHEDIPS,AGEILIS! |

di schar ge ‘passage, groove extendin an he out er

of the Stamedngh@ngndlrcIPAE YALYSRLL! Wad3 ¢ ol ngeldll Oual LR g2

wall in comunication w | schar ge passage and the stem

groove. Apddgl @adhast gPRELEegasSkRrt en @ik PR WBEN £Bem WA VE hgusi ng
and the nounting cup, has a central opening, an encircl es and extends

into the dafgliceMaidn wigh the etemordisoM=argy efasddge ahdf ithes sdwn t he
val ve assenbly is not actuated. The val ve housing has a side wall

enBi rcl i nggdwerel) \Aalsdsndics\slasstbngerhiat tgaaket |1isnicdalp thoted dedsveeraltlopeni ng
and a plurality of product delivery openings spaced outwardly from the
bot t om walvaloenihosisiogeandgthdeoynt ing [sowy bast areentral opeming p@nd on

whi ch may be hol | ow and which extends, downwardly through the val ve housing
bot t om wal9ncdginles aps GF&ESF dteefkber shal SFABYRi bR f971 V1T iIME Kl ve

in the valve assenbly. The valye body further h an i ntermnedi
more stem xyalve or?f\:{ces v¥hen tpxe vgfve assembly Je.latsenot

actuated. The valve housing has a side wall encircling the

10 valve body, and a bottom wall with both a central opening and
a plurality of product delivery openings spaced outwardly from
the bottom wall central opening. The valve body in turn has
a lower portion which may be hollow and which extends
downwardly through the wvalve housing bottom wall central

15 opening to center and stabilize the vertical valve in the
valve assembly. The valve body further has an intermediate
outwardly extending portion positioned below the valve stem
which overlies the valve housing bottom wall with its product
delivery openings.

20 The product flow in the present invention extends
upwardly from the valve housing bottom wall product delivery
openings to a product passage between the valve housing side
wall and the valve body, which passage extends upwardly to the
at least one stem valve orifice and the stem discharge opening

25 when the valve assembly is actuated. When the valve assembly
is actuated, the portion of the gasket surrounding the gasket
central opening is pushed downward by the stem groove so that

the at least one stem valve orifice is no longer sealed. The



outwardly extending portion positioned below the valve stem which overlies
the val ve housing bottomwall with its product delivery openings. 20 The
product fwowsiomsobéie present invention extends upwardly fmromusoz3wvatve
housi ng bottom wal | product delivery openings to a product passage between
the val ve housing side wall and the ya&vg body, which passage extends
upwardly to the at |east one stemvalve orifice and the stem di scharge

openi ng_ 23 ihe. the, el VEoRSPEEblY EBeapbuated saliengihsyyalysaassantly i s

actuated, "the portion of t gasket surroundi ng the gas entral opening

i s pushed daupMardh ,byhdia &t ,eral ogy e, sgekBRE- 11 8hgl 8agkagBe o8t &R/l Ve
orifice is no |longer sealed. The WO 03/048006 PCT/ USO%/ 37702 6 gasket

cannot CORJ1RieLbYd9SERRE éligagé£NHE ¥RAL&eURBAsYAGEpo K Wildddte ARG |
due to a stroke-limting surface on the valve body that engages the valve
housi ng upldrs taneree deft etawnwertd dicsteatend: off dhwenwarldrembesiyent Tofe tdasked ve
body. The gasket 5 portion of the gasket surroundi ng the gasket central
opEni ng @ccdridimglfy thenwaskeiamiraidundinchitire lgasikledmegndawd rpeming
actuation of the valve. Wien actuation of the aerosol valve ceases, the

val ve is aaqdandingly neemadns t Pagdiaddyudrdehin| sBed sHast t ¥6ACHE$ HWARMue 10
of several inportant features of the present invention. First, the flexible
si ngl e gadicdiafia® ht"BfoWRdd®t during actuation as previously descri bed,

oS O oS L AhdRctat1Sn SCTh’ 20¥8uo R VhARE UL RaL Y Hhe wheD 3
fully returned to its non-actuated, closed position by virtue
10 of several important features of the présent invention.
First, the flexible single gasket when bent downward during
actuation as previously described, acts to bias the top of the
stem groove, andhaccordingly the stem and valve body, back to
closed position wherein the gasket returns to its essentially
15 non-flexed or flat position sealing the one or more stem
orifices. Second, the viscous or semi-viscous product flows
through the valve housing bottom wall product delivery
openings, and acts upwardly against the valve body
intermediate portion overlying the bottom wall. This in turn
20 also biases the valve body upwardly. Third, the pressure of
the viscous or semi-viscous product, acting upwardly on the
valve body lower portion extending down through the wvalve
housing bottom wall central opening, further biases the valve
body upwardly. Fourth, the viscous or semi-viscous product
25 flowing through the product passage between the valve housing
side wall and the valve body exerts a considerable frictional

force on the side wall of the valve body to bias the wvalve

body upward. These various aspects of the present invention



cl osed position wherein the gasket returns to its essentially 15 non-fl exed
or flat position sealing the one or nore stem orifices. Second, the

Vi scous owo0sBnmusmé scous product flows through the val ve hraagisogy3tyortom
wal | product delivery openings, and acts upwardly agai nst the val ve body
intermedi ate portion overlying the bottomwall. This in turn 20 al so biases
the val ve body upwardly. Third, the pressure of the viscous or

sem - vi SC%%}V\%%%%‘&%%T 26t L0g, %"é@r Dia¥id Egt"tsg&levg bogly aléﬁé’kféof%hixpé"

ext endi ng hrough the va ousi ng mwal | "central opening,

further Dbigsesyl wﬁih\éeelbﬂﬂﬂat'ﬂfﬁ”ﬁl% metA! EQ,dEiQEtYé m&rsprin% he

sem -vi scous product 25 flow ng through the product passage between

val ve housinig asddifcavadt angetiifnVap¥en§ody16wsr theavadiel Gystiily of
frictional force on the side wall of the valve body to bias the valve

body upwarthe Prssentarimoentasqects bé bphenpdeandt mativeatined \WPem3/ 34006
PCT/ US02/ 37702 - 7 act together to assure a reliable closure of the
aebosol vaonsideraditiyt leds lusegl ifimneet.i nFhenyatdtead igy apldestiimablet @amd
spring. The absence of a return spring allows the valve assenbly of the
present i PeawEigied adanmgr tanthearpRarned- opdh AAdR tsoBendheaeabisy | ess
user force. The |latter is a desirable and ercei ved advantage to the
consuner . HoRe@di thEncoFFRt &R and, Ghbregt PFﬁgle’BFr%%?W%thﬂddﬂfé? Nt ens
associ at ed 'tqﬁﬁftal and plast,ic return springs. The design of the
present i BEFEE FRiYFE SBEHR9€ 'and 10 econonical to manufacture and

assembl e. Ther Ty %.efs%gnpg%téhe present invention is unique, simple and

10 economical to manufacture and assemble. There are few parts,
and the bottom wall of the valve housing may be sgloped
downwardly and inwardly so that the lower part of the valve
body is easily guided into the central opening of the valve
housing bottom wall upon assembly.

15 The present invention has particular applicability to
viscous gel products dispensed from the afore-described
compartmentalized container, but also may be used in single
compartment containers with semi-viscous products. In neither
case are product-carrying dip tubes required or used with the

20 present invention.

Other features and advantages of the present invention
will be apparent from the following description, drawings and

claims.

25 Brief Description Of The Drawings

Fig. 1 is a side elevational view in partial section of
the aerosol valve assembly of the present invention mounted

within a compartmentalized aerosol container;



and the bottomwall of the valve housing may be sloped downwardly and
inwardly so that the | ower part of the valve body is easily guided into

t he cent rwib oopasweg of the valve housing bottomwall upomcagsewbi7g2z 15 The
present invention has particular applicability to viscous gel products

di spensed fromthe afore-described conpartnentalized container, but also
may be used in single conpartnent containers with sem -viscous products.

In neither casgqre p%?dgﬁt ?ﬁ%{—gwgsgggagﬂsat&sﬂu&r%qew i?lsgagar:{:}[@:i[ﬁ the

20 present inventlon. her features an vantages of the pre

i nventi on gaidilobe gppaiant {d.8dihe Jﬂd&wd&&ﬁ?! Rif OphAr Mg, and
clains. 25 Brief Description O The Draw ngs Fig. Is a side elevational

View in pamhiedltisRct ithe Gfalvd@s3mdiq bedhnde ias sadled pbsliltaopresent
i nvention nounted w thin a conpartnentalized aerosol container; WO
03/ 048006 PCT/ WS/ 37702 af ehlargedi sida elksangédnaldeiee\iat ipaxadiali ew in
partial section of the aerosol valve assenbly of the present invention,
t hB val ve s@sddmin y dfei ridhe n adwsed posilivieon;asdEiepbly | ofan térd amgebesitde
el evational viewin partial 5 section of the aerosol valve assenbly of the
present iimvembion. tthe walne asserblly being iin open positieon: Fig. 4 is a
bottom pl an view of the assepbl ed valve housing and val ve body of the
present invent i wi $h itthed bottom plan view of the assembled valve
housing and valve body of the present invention with the
gasket and mounting cup removed;
10 Fig. 5 is a top plan view of the assembled valve housing
and valve body of the present invention with the gasket and
mounting cup removed;
Fig. 6 is a perspective view of the valve housing of the
present invention;
15 Fig. 7 is a perspective view of the valve body of the
present invention; and,

Fig. 8 is a plan view of the valve sealing gasket of the

present invention.

20 Detailed Description Of Embodiment

Referring to Fig. 1, an aerosol valve assembly designated

generally as 10 is fitted and crimped into the pedestal

portion 11 of a metal mounting cup closure 12 for a
pressurized aerosol container 13. Container 13 may be multi-

25 compartmented, having a compartment 14 for holding a
propellant 15 and a compartment 16 for holding a viscous or
semi-viscous product 17 to be dispensed by the aerosol valve

aggembly 10. As shown in Fig. 1, compartment 14 lies below



gasket and nounting cup renoved; 10 Fig. 5is a top plan view of the
assenbl ed val ve housing and valve body of the present invention with the
gasket anwo oswusvé ng cup renoved; Fig. 6 is a perspectivepertasons77vhe val ve
housi ng of the present invention; 15 Fig. 7 is a perspective view of the
val ve body of the present invention;_agd, Fig. 8 is a plan view of the

val ve sealing gasket of the present invention. 20 Detail ed Description O

Enbodi menty, Reletd B4 &le@nFh@- é‘]" O 205 Alo .vawenaéﬁsg%)éyogi&f!meeqs

generally as 10 is"fitted and crinped into the pedest portion 11 of a

et al MUY UPpebRaULEnE2 P ia JdUpetnesd B8 QhPNbRED6H hB
Container 13 may be nmulti 25 conpartnented, having a conpartnent 14 for

hol di ng aupwadeltaforte prddactonpasttethe lfefesohotlivy 66603 0Or
sem -vi scous product 17 to be dispensed by the aerosol valve assenbly 10.
As shown il tleirnatlivedgnpar tokhapédbl e dsad dl OWsWOwWD3 4048006 PAE NS0 2037702

- 9 noveable piston 18 in container 10. Wen the aerosol valve is opened,
prBpel | antel houpteghpaoundntheqoptishdes pfsthe vslvedvweusing far caypheduct
17 out the aerosol_ valve assenbly 10. Alternatively, a collapsible bag 19
(shown i nTpdEted | PREYERBY Bhee dtBtiogTarBend t2fe abdsi tee ofovard Widid/e

housi ng, or nmay. be mounted between the contai ner bead 20 and t he ,overlying
outside portion of the mounting cup clinched on the container

bead. The bag 19 forms the compartment holding the product

17, the moveable piston 18 is eliminated, and the space

10 between the bag outside wall and container inner wall forms

the compartment holding the propellant. When the aerosol

valve is opened, the propellant in the remainder of the

container acts against the collapsible bag 19 to force product

17 out of the aerosol valve assembly 10 and progressively

15 collapse bag 19 as this occurs. Container 13, as a further

alternative, may be a single compartment containing both

propellant and the aforementioned semi-viscous products to be
dispensed.

Now turning to Figs. 2-8, the easy-to-open valve assembly

20 10 is imﬁortantly characterized by the lack of a valve return

spring. Valve assembly 10 generally includes a valve housing

30, and a valve body 40 having integral upstanding valve stem

41, lower portion 42 and intermediate portion 43. Valve

housing 30 and valve body 40 are generally circular in cross-

25 section unless otherwise indicated and are plastic molded

bodies. Any one of various conventional actuators (not shown)

may be mounted on the top of valve stem 41l. Valve stem 41

includes a central discharge passage 44, a stem groove 45



outside portion of the nounting cup clinched on the container

bag 19 forns the conpartnent holding the product 17, the noveable pis
18 i s el iworatesbps and t he space 10 between the bag outsi decwalido2/arrd2

cont ai ner

inner wall fornms the conpartnent holding the propellant. W

the aerosol valve is opened, the propel]lant in the remainder of the

cont ai ner

e
occurs. Cbﬁ%alner

acts against the coll apsible g 19 to force product 17 out

as a Tu
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products to

di spensed. Now turning to Figs. 2-8, the easy-to-ope

bead. The
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this

scous
val ve

assenbly ey cMyH sthdPoetaMhY1ChAtaCteminaRdchY ibAewhaek bofthd trR W diet urn
spring. Valve assenbly 10 generally includes a valve housing 30, and a
val ve bodyidrHingdGpddaps ad4 Wisd alil kel gibsieems 41, sdameli gudign 42
and internedi ate portion 43. Valve housing 30 and val ve body 40 are
geBer al | y pagsagears4 rhas assrdd Sedihiraatiors tHdcrowese paxticat exf &tttk ar e
pl astic nol ded bodies. Any one of various conventional actuators (not
shown) nedidsthanuen pacsagemay t apd fwey dlargesreptatguVakveakrvemoliifidew| udes

a central

di scharge passage 44, a stem groove 45 WO 03/ 048006

PCT/ US02/ #ff7@xtend dntexeasd of theotwadbifiereetedgseneions er Avdingie of

t he stem

and one or nore (four as shown) valve orifices 47 extendi ng

through t Heak diRfich e thisd A AMSHiCarPBH Lot H2BbER FRelStehpwn in Fig.

2 captured between the valve housing 30 and the mounting cup
12. Gasket 60 has a central opening 61 (see Fig. 8), and in
the unactuated valve position of Fig. 2, gasket 60 encircles
and extends into stem groove 45 to seal the valve orifices 47.

Valve housing 30 has side wall 31 encircling the valve
body 40, and downwardly and inwardly sloping bottom wall 32
having a central opening 33 and eight product delivery
openings 34 spaced outwardly from central opening 33. Valve
body lower portion 42 extends downwardly through the valve
housing bottom wall central opening 33 and is only slightly
spaced from the periphery of such opening 33 to allow relative
vertical movement. Valve body 40 is a vertically acting
valve, and valve body lower portion 42 serves to center and
stabilize the valve body in the valve housing 30 against side-
to-side movement. Upon assembly of the valve body 40 into the
valve housing 30, the downwardly and inwardly sloping bottom
wall 32 guides the valve body lower portion 42 into the
central opening 33 of the valvé housing 30. Valve body lower

portion 42 may be hollow in its interior as shown at bore 56



di scharge passage 44 and the stem groove 45. Stem di scharge 5 passage 44
has a rib 55 bifurcating the I ower portion of the discharge passageway,
and two |wogs/onsmos angul ar val ve orifices 47 extend into eaalusoi/3tie two
bi furcated sections. A single flat resilient elastoneric annul ar gasket 60
is shown in Fig. 2 captured between t ﬁﬁhv_al ve housing 30 and the nounting
cup 10 12. Gasket 60 has a central ope g 61 (see Fig. 8), and in the

unact uat eq. va POSi L of _Fkg., 2, t +60 a1 cle ar!g! t into
stem gr oo&'e0 4%2{?8 g%eﬁté t rLel v%ﬂi/e tgri?él]%%{@47.g ggt{l\clelr%oué?ﬁg e%éﬁ'&gﬁ'de

wal | 31 enediGld S £ & alaiire UHY .40, and downwardly and inwardly sl oping
bottomwall 32 715 having a central opening 33 and ei ght product delivery

openi ngs 34 spagadrOub¥aydlas faeMeeeYr afuodredy NEndBua¥al iert arbalaer
portion 42 extends downwardly through the valve housing bottom wall

central opttipn334aneihizhondytaddghbliywas@bgecnd dms hdopawapldiyy aaid such
opening 33 to allow relative 20 vertical novenent. Valve body 40 is a
vebBti cal | iraetidly estlerslirgnadnnallae bodfatewdd ploat i overiliesertles tadveent er
and stabilize the valve body in the valve housing 30 against side- to-side
nmovenent . hgpering batitiopm ealilhd2vuith bbeypuoduet e kiveny|aperings 3¢ -30,
the downwardly and i nwardly sl opi n? bottom 25 wal | 32 guides the valve body
| ower por thgreaEdinte Herticandsarlspeirfgd Werathley of vertoirdh§ike
Val ve body lower portion 42 may, be hollowin jts_interior as shown at bore
56 VIO 03/ 0438861 BETFRRESASINRLE Lte Peripherye whdrlr PEFVENtR (LT 4hS n
mol di ng a%%i%gje% ;NEO in the valve housing 30. Ribs 50 extend lower
10 than ribs 49 for a 8troke-limiting purpose hereafter
described.
Now referring to Fig. 3, the aerosol valve assembly 10 of
the present invention is shown in the actuated position with
the valve body depressed vertically downward by the user. A
15 product flow passage is now created upwardly through the
product delivery openings 34 in the valve housing bottom wall
32; up against and along annular surface 48 of the valve body
intermediate portion 43; upwardly in the relatively narrow
annular space 51 between inner side wall 31 of the wvalve
20 housing 30 and the outer side wall 52 of the valve body
intermediate portion 43; into the uncovered stem groove 45 and
the stem valve orifices 47; and, up through and out of the
stem central discharge passage 44. It will be noted that the
portion of gasket 60 surrounding the gasket central opening 61
25 has been pushed downwardly by the upper shoulder of stem
groove 45; however, the gasket 60 has not completely escaped

stem groove 45 and continues to exert pressure and an upward

bias on the top of stem groove 45 as shown in Fig. 3. Gasket



cooling of the valve body. Valve body 40 as noted further includes
I nternmedi ate portion 43 which extends outwardly and has downwardly and 5
i nwar dl y wotesndsong annul ar surface 48 that overlies the vacraSiwssong
bottomwall 32 with its product delivery openings 34. Internediate portion
43 also has a plurality of vertical ri ?15 49 and 50 spaced about its

%

peri phery which serve to center the ve body 40 in the val ve housing 30.

Ribs 50 e I r N f%; t Fﬁ | it pase

her eaft er XétOggl'(sjscrﬁ%g_olfa'lLngvg"v_lg'raeft_gr Bel%nl;i%’t 0 |%.es3§9 eé ag% o%ggagg{avg%astgleenbl y
10 of theURIRIY JUERHd BB bn $hHoWE de%h@O actyadd e e ROS} 1A Bdyh 1 4 he
val ve body depressed vertically dowward by the user. A 15 product flow

passage i adtltdEabpd déprdicdingt H©Ough tdwPr oguetgdels veedeOpRitiveas 34
in the valve housing bottomwall 32; up against and al ong annul ar surface
48 of the staloke-ddi tiny esurilicise 530rdf ahed Fourpwaitd \50,N wihiel elaidwel y
narrow annul ar space 51 between inner side wall 31 of the valve 20 housing
305and t helcovmwarrdliydendalihwa2ddy, tdene dinte kodyacitnvitheth e tdownortnddly 43;
into the uncovered stem groove 45 and the stemvalve orifices 47; and, up
t hr ough amhdbdnweirdllye slopingckattonr wabk 3 of padvaghoudingt3 @y | IThie not ed
that the portion of gasket 60 surrounding the gasket central_ opening 61 25
e re

has been ISR havARIMNAr hyAq T binFe s ke

however, the]%%zk% &0 gas not COfTB| et el esca ed sstgl%opve 45 and.
conti nues 43¢ r20 pradyr SXHF aRC TP §i a% ofi®t A Bt EtEm groove
45 as Sho%%ﬁéﬂéﬂf*pé%dé%%”%?ow spacing is left between housing bottom
;g' wall 32 and annular surface 48 of the valve body.

When the aerosol valve assembly 10 is no longer actuated,
valve body 40 fully and reliably returns to its non-actuated
closed position because of several features of the present
invention. First, as noted above, the flexible gasket 60 in

15 the Fig. 3 position acts to bias the stem groove (and
accordingly the entire valve body 40) upwardly toward the Fig.
2 position wherein the gasket 60 returns to its flat, sealing
position. Second, the viscous or semi-viscous product flow
through valve housing bottom wall product delivery openings 34
20 and up against annular surface 48 of the valve body
intermediate portion 43, also acts to bias the valve body 40
upwardly toward the Fig. 2 position. Third, the viscous or
semi-viscous product exerts pressure upwardly against the
outside rounded surface of valve body lower portion 42 and
25 against the interior upper wall of the bore 56 of body lower
portion 42, to also bias the valve body 40 upwardly toward the
Fig. 2 position. Fourth, the viscous or semi-viscous product

flow upwardly through the relatively narrow annular space 51



WD 03/ 048006 PCT/US02/37702 12 60 is not allowed to fully escape groove
45 because of the presence of ribs 50 on val ve body 40. Wen the val ve
body is wotwaatssds by depressing it as shown in Fig. 3, thedratSooairo2
stroke-limting surfaces 53 of the four ribs 50, which slant 5 downwardly
and inwardly, conme into contact with tr]_? downwardly and inwardly sl oping
bottomwal | 32 of valve housing 30. Th "stops the downward act uation

stroke of Fbteh:evefal Vé:u}? dyvgf‘;é)rgﬁc"?gﬁ%w 805 f ULL‘X gxr beast em groQve 45 as

shown in her,” pro spacing is |le t betmeen housrng

bottom 1%&9@ﬂde}%kﬁ.® f@l@&ll%lhaiufgflgg 48 Ge ts}l%eV%F. gdaf m&lﬁ]] % and

aerosol valve assenbly 10 is no | onger actuated ody 40

reliably mRidy o furthe N UrAF Rl 8d1ve %R RPN, RRAAUSE thfe F8) ral

features of the present invention. First, as not ed above the fl exi

gasket 60 2 potribhe Fresd w&faprfearﬁxﬁ:ers)bbbaghtthebshenbgrwa:{lm
accordingly the entire valve body 40) upwardly toward the Fig. 2 position
WhBr ei n t lndyasigtl 6 Bascitgrr rsf tthe refdeatt, iswadntrign pesidrieoa rSdd@ide t he
vi scous or sem -viscous product flow through valve housing bottom wall
product delliosaxne opdmi ngen34 gasyntouppanai nseresdill arvalnd ac @s4®emiflyt he
val ve body internediate portion 43, also acts to bias the valve body 40
upvar dl y CoRFREteFd 78d) by FBsi tliask. ofhi # dretNETy iSRG or TBenuni®i®ous
product exerts pressure u%v\fl/ardly agai nst the outsr de rounded surface of

val ve body959W& iForlitsh fRGtumfe A%t &S5 E&F RAAdIHY t he

bore 56 °2£%§¥én‘”¥%om the above description and drawings.
10 In a sample embodiment of the present invention, the
following nominal dimensions may be used:
Diameter of central opening 33 in housing
bottom wall 32 - .140 inches
Diameter of valve body lower portion 42 -
15 .130 inches

Angle of valve housing bottom wall 32 -

45 degrees
Maximum stroke of valve body 40 - .062
inches

20 Inner diameter of valve housing side wall

31 - .228 inches
Outer diameter of valve body intermediate
wall 43 - .193 inches.
It will be appreciated by persons skilled in the art that
25 variatiqns and/or moaifications may be made to the present
invention without departing from the spirit and scope of the
invention. The present embodiment 1is, therefore, to be

considered as illustrative and not restrictive. It should



portion 42, to also bias the valve body 40 upwardly toward the Fig. 2
position. Fourth, the viscous or sem -viscous product flow upwardly

t hrough twe mmhsbé vel y narrow annul ar space 51 WO 03/ 0480®&TRGI2/BIS02/ 37702
13 between the val ve housing and val ve body, creates a considerable
frictional force on the side wall 52 of,,the valve body to further draw the
val ve body upwardly toward the Fig. 2 portion. These several features
brought afial, et Neadakgugod Aithe! Tidh deskal Ols! NAHESEN! Jydyenti on
assure a reliable closure In an easy-to-open aerosol ve assenbly

char act er inzegh iy |t hgyd ke Ofgsgr drBidH) SRR ke URIGUE A0S Giyiigeal SO
sinple to manufacture and assenble as readily apparent fromthe above
descripti oncprd draybegsm" 10 hBeAtsaID) € edbedaidihgof t henyiasQing®,
invention, the follow ng nom nal dinmensions nmay be used: D aneter of
central openumpydimghpusi nginbatddbprwal | Bautwaid@yi'nches "Dpsaaeidary of

val ve body | ower portion 42 - 15 .130 inches Angle of valve housing bottom
wabl 32 - "feowemrsdy "VaXahowedt r'dkelof” vdbverBydpg20 and @8R respoinsbimR)

| nner dianeter of valve housing side wall 31 - .228 inches Quter dianeter
of val ve [gxg.gy.l,am pPeRidiignal terms as used in the specification are used

and intended in relation to the positioning shown in the

drawings, and are not otherwise intended to be restrictive.



wall 43 - .193 inches. It will be appreciated by persons skilled in the art
that 25 variations and/or nodifications nay be made to the present

i nvent i orweioBloasede departing fromthe spirit and scope of trlag/UuSoms®Enti on.
The present enbodinent is, therefore, to be considered as illustrative and
not restrictive. It should WO 03/ 048()_0%43@/ US02/ 37702 14 also be

under stood that such ternms as "upper", ower" "inner", "outer"

"exteri or"wha:'tl Tserélgrjhec; '\'/iesr:t ical", "side", "top", "bottoni, "central",

"upstandi ng", "encircling”, ~ "surrounding", "inwardly", "outwardly",

“upvar diy” 5 dovnugiglray "R bRl NPT iy WY YIssendi ng

simlar positional terns used 1 n the specitication ar

i ntended iyl dRhat gt e NNSidd YUIHLHOWY I 4 @e YN NbheARLAr € not
otherwi se intended to be restrictive. WD 03/048006 PCT/US02/37702 - 15

What is Clsaiiedrdlsie lassHinsIas od i Rait aAeIeRS Gl thiln & atafitding tauglisense
vi scous and sem -vi scous products from an aerosol container, said valve
asSenbl y ldhargatetrdizeeti by thenabsamewtofhg eepuandsprihg) acdmyr zethdyid he
absence of a return spring, conprising in conbination: a valve housing;, a
val ve bodydmpiinagiam: upstandahge vdiousigigsm at hwalzkvebgdgmimwing an

di scharge passage, a stem groove extending into and encircling the outer
wal | of thPsdEndinghdvalveedfiemnethal valsid f seeme@dtigichga discharge

passage, a stem groove extending into and encircling the outer
wall of the stem, and at least one valve orifice extending
10 through the stem wall into communication with both the stem
discharge passage and the stem groove; a gasket captured
between the valve housing and mounting cup, having a central
opening, and encircling and extending into the stem groove to
seal the at least one valve orifice when the aerosol valve
15 assembly is not being actuated; such valve housing having a
side wall encircling the valve body, and a bottom wall having
a central opening and a plurality of product delivery openings
spaced outwardly from said central opening; said valve body
having a lower portion extending downwardly into the valve
20 housing bottom wall central opening, and an intermediate
outwardly extending portion positioned below the valve stem
and overlying the valve housing bottom wall with its product
delivery openings; an upwardly extending product passage
between the wvalve housing side wall and the valve body
25 extending from said valve housing bottom wall product delivery
openings upwardly to said at least one stem valve orifice and
stem discharge passage when the valve assembly is actuated and

the portion of the gasket surrounding the gasket central



10 through the stemwall into comunication with both the stem discharge
passage and the stem groove; a gasket captured between the val ve housing
and nmountwogs3ousppe havi ng a central opening, and encircli mgrarsd2/gxvendi ng
iFnto the stemgroove to seal the at |east one valve orifice when the
aerosol valve 15 assembly is not being,actuated; such valve housing having
a side wall encircling the val ve body, and a bottomwall having a central

opening a : r.al i ; ' aneni sRecRd oy vardly from
sai d cent %%e%(%g%i%g;é%caogfl\g{ﬁq%%lo%gd \tég:\r/v%hng a })3\%3} por ti or’f giten i'ng
downwar dl y d nfo, ddhesyal ‘é%r%@ehfﬂﬁalﬂgn??’tsh%@a\e@ lorfepih& alya PPENLRAy aYk an
internmediate outwardly extending porfion positioned below the valve stem

and over | Wn@qigy e/ evhDRs | RuHDLG Oup¥a| b WrkheitesmRhedUE s tdeldev es &/
openi ngs; an upwardly extendi ng product passage between the val ve housing
si de wal | dauchwiaiel viabveméntly o5 tid evdlivig bbagh 3 dpveraet haHei R dEE om
wal | product delivery openings upwardly to said at |east one stemval ve
orbfice amdmpdtetralds selssapingasthge attran ghreowal vepassendlye | sasemisdtyed and
the portion of the gasket surrounding the gasket central WD 03/ 048006

PCT/ US02/ 3rtyatitg; gpuhi mpid gasd@tdiarfipg mrvad dowagadidist hhe [stem em
groove;, at |east one stroke-limting surface on the val ve body for,

engagi ng IFEVA vésbusedgd u¥aRcaUpr eBEt oF Fhe 35 QBN RF WuC Ko\ RAtiRe
novenent of the valve bi(;‘g% to preveni the ggsket 5 co Igtely esca ir;;; t he
st em gr ooVPYRFEH K al 3R R by a¥R 4TI oRCHEnd, UBSRd JASKE  AGdSHPL

upwar dl y %%@dgﬁigﬁratté¥gby moving the valve body upwardly to a closed

10 valve position when the valve assembly is released from its

actuated position.

2. The aerosol valve assembly of claim 1, further

including a multi-component aerosol container having a first

15 compartment for propellant, and a second compartment for
product open to the valve housing bottom wall product delivery
openings for the viscous or semi-viscous product to be

dispensed from the aerosol valve assembly.

20 3. The aerosol valve assembly of claim 2, wherein the
first and second compartments are separated by a movable

piston in the container.

4. The aerosol valve assembly of claim 2, wherein the

25 second compartment is a flexible bag.



groove and said viscous or sem -viscous product acting upwardly against

t he val ve body, upon val ve assenbly actuation, thereby noving the val ve
body upwawdlog/otmoa cl osed 10 val ve position when the val vecasseaBi?g2i s

rel eased fromits actuated position. 2. The aerosol valve assenbly of
claim1l1, further including a multi-conponent aerosol container having a
first 15 conpartnent for propellant,” ald "a second conpartnment for product

open to the va ve hqusing bottomwal |l product deliver openings far. {he
vi scous or se%'—vi scotis aprr&ft?ét M \Qg’ﬁeaga‘?‘é‘%%ﬁs%g ‘fjr’/%Jr#tJh'e wgée_rro%d} 8\751‘%@
assembly. 20 3.,LRe BGLOSOL YRl VA APSAIR! Youllis P! %Zztﬂ@er\%ﬂr%h%ocﬂ} rst
and secon&'conpartnents aré separate a movabi e pi ston 1n the

cont ai ner . oo rile A& Gl ratal e ASSABY BrofeHd aldbedihhfifddh e s 2 sSecond
conpartment I's a flexible bag.” WO 03/ 048006 PCT/US02/37702 17 5. The

aerosol ValaierapeRpkYael cffahd the WA Rosigiidlg Bbtk8aASkaPD&ipon said
stroke-limting surface on the valve body conprises a plurality of ribs on

t hg ext er ipfeddtdmtihead diktancal £ dmdhwdidhimonrgrgr bifethalwel Vo bwidyg
bottomwal | upon said 5 predeterm ned di stance of downward novenent of the
val ve body. 6. The aerosol valve assenbly of claiml, wherein said valve
body | ower portion extends through the valve housing bottomwall central
opening. 10 6. The aerosol valve assembly of c¢laim 1, wherein said
valve body lower portion extends through the valve housing

bottom wall central opening.

7. The aerosol valve assembly of claim 1, wherein said
valve body lower portion has a hollow base and an interior
wall within the hollow base against which the viscous or semi-

vigcous product acts upwardly to urge the valve body upwardly.

8. The aerosol valve assembly of claim 1, wherein the
valve housing bottom wall slopes inwardly and downwardly from

the valve housing side wall.

20 9. The aerosol valve assembly of claim 8, wherein the
valve body intermediate outwardly extending portion has a
surface sloping inwardly and downwardly toward said valve body
lower portion, said surface overlying said valve housing
bottom wall with its product delivery openings whereby product

25 upon dispensing passes through said delivery openings and

impinges upon said surface to urge the valve body upwardly.



7. The aerosol valve assenbly of claim11l, wherein said valve body | ower
portion has a hollow base and an interior wall wthin the holl ow base

agai nst vWwioal/oudves vi scous or sem - viscous product acts upearchoys3t7o2 ur ge

t he val ve body upwardly. 15 8. The aerosol valve assenbly of claim1,
wherein the valve housing bottomwall _s|opes inwardly and downwardly from
the val ve housing side wall. 20 9. The Yerosol val ve assenbly of claimS8,

wherein the alve dy internedi_ate outwardl t endi_ng portion_h a
surface slopiig i nwatt S Howa 37 e(?\‘/]\'gr% °?a<1ic arat 3'é B’J’cﬁfeﬁ%\?\%fe

porti on, I-d,.s ' I 4, ,valy |."g {s wnal ] w | ts

pr oduct dZ’I%%l&aer ;H %%%%%\ﬁé%dgg g'ba?alp%otdﬁcﬁse %ﬁoanqL ﬁ%%@ngnﬁ\?ﬁfsﬁggﬁﬁ}hr ough

sai d del i \fab P Se i dra 1D MR SRH4 s fraf & 1hiQuwrla d Newal ve
body upwardly. WO 03/048006 PCT/US02/37702" 18 10. The aerosol valve

assenbly @ordidinnth mehR @hRoulgl sidhveehorsl Ngphoidoranald pevdnt iGNt ral
opening is narrowmwy spaced fromthe valve body |ower portion to allow said

| oBer  porariyo mubs tEntel 41 roiuh taaisd deeRaale Gy B tdlnl.e preventing 5 any
substanti al side-to-side valve body notion. 11. The aerosol valve assenbly
of claiml1, wherein at |least a portion of the upwardly extendi ng product
passage between the valve housing side wall and the valve body is 10
relatively nddr-ow i IThe saeferok ovalvke Wsemlynofhelaby fhe whieriedni &t of

t he viscous or sem -viscous Product fl owi_ng )
least a portion of the upwardly extending product passage

between the valve housing side wall and the valve body is
10 relatively narrow in its side to side dimension whereby the
friction of the viscous or semi-viscous product flowing
through said upwardly extending product passage acts to urge

the valve body upwardly.

15 12. The aerosol valve assembly of c¢laim 1, further

characterized by the absence of a product-carrying dip tube.

13. An aerosol package including an aerosol container,

a mounting cup closing the container, an easy-to-open aerosol

20 valve assgembly retained within the mounting cup and
characterized by the absence of a return spring, and a viscous

or semi-viscous product in the container; said aerosol valve
assembly comprising: a valve housing; a valve body having an
upstanding valve stem, the wvalve stem having a discharge

25 passage, a stem groove extending into and encirecling the outer
wall of the stem, and at least one valve orifice extending

through the stem wall into communication with both the stem

discharge passage and the stem groove; a gasket captured



t hrough said upwardly extendi ng product passage acts to urge the valve
body upwardly. 15 12. The aerosol valve assenbly of claim1l, further

char act erwpad/ob800s he absence of a product-carrying dip tulreT/ushZ377n
aerosol package including an aerosol container, a nmounting cup closing the
cont ai ner, an easy-to-open aerosol %p]yahye assenbly retained within the
nmounting cup and characterized by the sence of a return spring, and a

Vi scous - GloSlls MR VLR Gl P oA s 2l AS030l Al U

assenbly conprising: a val ve housi ving Standi ng

val ve sterg,dg, g/ alawy _%5@%@&‘%%9 &éieiéﬁ’é@{%%gg?nlﬁ%sﬁﬁgestémﬁédﬁﬁ% g:%ve

extending into and encircling the outer wa the stem a ast one

val ve orifd&efl exiendindeakr Quah y&resStewm madd “RLR €ABTHRLGALIORMNdd both
the stem discharge passage and the stem groove; a gasket captured WO

03/ 048006 XsEndI32/ 3y M2t BO@indesveeatéde yablievhousi hgualdgNbaRtingg L£up,
having a central opening, and encircling and extending into the stem
grBove t 0 siskalwallie emtcilredingonbevabieeobodly ccamdhemn Hdtetaemasldl hsativey
assenbly is not being actuated; such valve housing having a 5 side wall
enci rcl i ng ceatralverbodpg amd a pdoradmtyabf bhuedugt deliersmmlopspdmgsy and
a plurality of product delivery openings spaced outwardly from said
central oﬁQﬁqﬁéjQﬂﬁ%?%@ﬂxwﬁ¥RwysaH%vFﬁ©tﬁa ofBEnpBIt | §A18x Vaddendody
downwardly into the_valve hoysing bottgmwall centr.al ﬁlgeningi.al and an

e

i nt er medi N9 it WAFEFy POFEERT (i SFoEmeh SUEaohen HeFowtiiRe X&iI%R stem

housing bottom wall central opening, and an intermediate
10 outwardly extending portion positioned below the valve stem
and overlying the valve housing bottom wall with its product
delivery openings; an upwardly extending product passage
between the valve housing s8ide wall and the valve body
extending from said valve housing bottom wall product delivery
15 openings upwardly to said at least one stem valve orifice and
stem discharge passage when the valve assembly is actuated and
the portion of the gasket surrounding the gasket central
opening is accordingly pushed downwardly by the stem groove;
at least one stroke-limiting surface on the valve body for
20 engaging the valve housing upon a predetermined distance of
downward movement of the valve body to prevent the gasket
completely escaping the stem groove upon valve assembly
actuation; and, said gasket acting upwardly against the stem
groove and said viscous or semi-viscous product acting
25 upwardly against the wvalve body, upon valve assembly
actuation, thereby moving the valve body upwardly to a closed
valve position when the valve assembly is released from its

actuated position.



and overlying the valve housing bottomwall with its product delivery
openi ngs; an upwardly extendi ng product passage between the val ve housing
si de wal | warnd/oudves val ve body extending from said val ve heagiusg2/bont om wal |
product delivery 15 openings upwardly to said at | east one stem val ve
orifice and stem di scharge passage when the val ve assenbly is actuated and
the portion of the gasket surroundi ng t4%e ‘gasket central opening is
accordi ngly hed wnwar dl y by the ste raove,; | east, .one
stroke-1imt ﬂ% sur f eeac?ﬁ°ts}ﬁ/’& éﬁ?g%gﬁo%%/nch'ﬁ’m?g?‘én\%ﬁfﬁbnt%e VERE Housi ng
upon a pregdet.er.m j St o] enen he val ve body. to
pr event tr%%gtgaslke%eqlca?rrp g’? %%t/: é‘é‘é‘g%?g}é@’ﬁ‘gegg?e‘?f %é%ﬁ/%ﬁﬁp%rhévaalsv% ozi'}s/%enbl y
actuati on; ' LN ' S nd
e d Vi sos e e B P S TR AR S e
body, uporcnealwe as 3Rt hg AIttdn WA 11 RN tRE1NG e %@mﬁg@qdy
upwardly to a closed valve position when the valve assenbly is rel eased
fremits actuated position. WO 03/048006 PCT/US02/37702 - 20 14. The

aer osol package of claim 13, wherein the aerosol container has a first
conmpartment fl&. propiid antheapdod separkbgeonpss t nedtimor Jo3 pduchurtdssd
second conpartnent being open to the valve housing bottomwall product

del i very cyparianferigerd byTidenabeseic opadk &g@rodudtaicmrryingudiipe tube .
characteri zed by the absence of a ‘product-carrying dip tube.




