WO 02/ 26392 PCT/ US01/ 30434 AEROSCOL SPRAY DI SPENSER Field O The Invention
The present invention relates to hand held sprayers for spraying various
aerosol pvoduzd3s; nore particularly to dual receptacle sSpCERYSILBMEVI Ng a
first receptacle for containing the product to be dispensed and a second
receptacle for containing a pressurized r%ggllant to di spense the
product. Background Of TheIé%ﬁQﬁQRnﬁ DEEENSR e sprayers of various
types are well known, including sprayers having side by side receptacles,

sprayers avi ng.pi back receptacles wherein a propellant receptacle is
positione Laid0or e Hiventys eceptacle, and sprayers wherein a
propel l ant receptacle is positioned within a product receptacle to form

i nner and outergppeceptagches; 8k LhcULfL +8d)gn u
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outlet, very desirable features in view of the expense and environnent al

concerns freteptagleospoaienkynusetgaar esektprepepbtanls suehcaathhase
containing volatile organic conpounds. In dual receptacle sprayers of the
pi ggyback bhei meyduntt etot yipe, ddrpaasesiol andalaveseSoi@uiieatbtiadle Fop Of
the propellant receptacle and contains a valve stemthrough which both
product andonpaibpihyaatprresspabzed propesl ot dtodispensed the predueog .of t he
valve stem A conduit for the product is positioned below the valve and
passes in seal ed fashion through the inside and out

Background Of The Invention

Dual receptacle sprayers of various types are well known,
including sprayers having side by side receptacles, sprayers
having piggyback receptacles wherein a propellant receptacle
is positioned on top of a product receptacle, and sprayers
wherein a propellant receptacle is positioned within a product
receptacle to form inner and outer receptacles. A particular
advantage of such dual receétacle sprayers is that they lend
themselves to the use of less propellant and higher product to
propellant ratios at the discharge outlet, very desirable
features in view of the expense and environmental concerns
relating to commonly used aerosol propellants such as those

'containing volatile organic compounds. In dual receptacle
sprayers of the piggyback or inner-outer type, an aerosol
valve is mounted at the top of the propellant receptacle and
contains a wvalve stem through which both product and
propellant can pass into an actuator mounted on the top of the
valve stem. A conduit for the product is positioned below the
valve and passes in sealed fashion through the inside and out

of the bottom of the propellant receptacle down into the



of the bottom of the propellant receptacle down into the WO 02/26392

PCT/ US01/ 30434 2 product receptacle. A Venturi constriction is present in
the act we@o0r2638nd when the aerosol valve is actuated, thRCTUSW/ 3934
propel l ant fromthe propellant receptacle through the valve and through
the Venturi constriction draws product fromthe product receptacle through
the conduit and valve into the actuafof fo nix with the propel l ant and be
di spensed frqf1the act uat.or sat.i sfac oréquaI recegtacle,spra er
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propel I ant” i nadvertently entering the productl receptacl e upon actuator
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cause rupture of the product receptacle and injury to the user. Third,

propel | antprdinidil petepBaddy @@dtughhagher tAGLY teRRY vilee PraducCtihe
receptacl e upon actuator clogging or because of poorly designed propellant

chanber arsdttusdticer plaacdentithsitheeprbpelilaadvendebe aishagsed frapethant to
the product will change the predeterm ned product to propellant ratio to
be di sperssddiativen. t he sprayer is later actuated (for exanple, after the
cl ogged actuator is cleaned). Fourth, the sprayer packaging should be
econom cal to f@iufactakisiagtory dual receptacle sprayer having inner

propellant and outer product receptacles, there are a large
number of criteria that need to be addressed and satisfied.
First of all, the sprayer needs to be safe from rupture of the
propellant receptacle causing injury to the user. Second, the
sprayer needs to be safe from propellant inadvertently
entering the product receptacle upon actuator clogging or due
to poorly designed propellant receptacle placement, to cause
rupture of the product receptacle and injury to the user.
Third, propellant should not in any event inadvertently enter
the product receptacle upon actuator clogging or because of
poorly designed propellant chamber and valve placement, since
the inadvertent adding of propellant to the product will
change the predetermined product to propellant ratio to be
dispensed when the sprayer is later actuated (for example,
after the clogged actuator is cleaned). Fourth, the sprayer
packaging should be economical to manufacture and
aesthetically pleasing in appearance to the user, both in
shape, feel and graphics of the overall package. Fifth, the
product in the product receptacle should not be open to the

atmosphere so that when the sprayer is not in use, the product



aesthetically pleasing in appearance to the user, both in shape, feel
graphics of the overall package. Fifth, the product in the product

recept aciveo stiza3hzl not be open to the

is not in

recept acl e,

reasons.

refillable, and t

RANdAitg Al RUSE ba}oeihéeegébeg_taxﬁéi.0U§1££129U€1&é-d£5?%ﬁ'é)§ur e

of the propellant Teceptacle "and its sea

i nt er chan

and

at nosphere so that mBOSe4Biprayer

use, the product WO 02/26392 PCT/US01/30434 3 in the product
receptacl e cannot evaporate, be contam.pated, or be released fromthe
sprayer by dropping the sprayer or .§qaeézing t he outer product
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the <closure by the propellant. Eighth, the propellant receptacle and

val ve st r paiodue tactadmgealisdnt iyt des dRsd giied 4 fofeididiodddhr spasts .
pressure filling of the propellant receptacle through valve structure
whi ch nustSealesxthhe ddept eprdduct pr edueptbbde dudvagtapgeayisiy, way e be
propellant flow fromentering the product flow path of the valve
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organi c propellant conponents is advantageous vis-a-vis under the nounting
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various products. The closure of the propellant receptacle
and its seating within the product receptacle should be simple
to manufacture and designed to prevent any blow-off of the
closure by the propellant. Eighth, the propellant receptacle
and valve structure advantageously may be designed to permit
high speed pressure £filling of the propellant receptacle
through wvalve structure which must also be adapted for
product flow during spraying, while excluding propellant flow
from entering the product flow path of the wvalve structure
during said pressure f£filling. Pressure £filing of volatile
organic propellant components is advantageous vis-a-vis under
the mounting cup £filling for environmental and economic
reasong, as is well known, and smaller amounts of expensive
propellant can be used. Ninth, the valving structure for both
product and propellant £flow through the hous;ng and stem of
the valve should be simple in construction and manufacture.
Tenth, means should be provided to maintain atmospheric
pressure in the product receptacle as product is sprayed, so
that as the product is drawn out of the product receptacle the

product receptacle will not distort or collapse inwardly

and



propel l ant can be used. Ninth, the valving structure for both product and
propellant flow through the housing and stemof the valve should be sinple
i n const m@/2a39and manuf acture. Tenth, means shoul d be peDVSdeEM4340

mai ntai n atnospheric pressure in the product receptacle as product is
sprayed, so that as the product is drawn out of the product receptacle the
product receptacle will not distort or éor apse inwardly WO 02/ 26392

PCT/ USOl/%([)ﬁff34 4 cause of |owered internal ressure. @t | east t hese
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and out er sd A8 ShIAR &5 nd i LS Und NGubld Qe dfadhicy PT oDl | ant

receptacle 1st uter receptacle so that rupture 1nmediately exposes the
user to injury.ryd heyridd Orar t Bl aggeet Neas PraAPeleant ehagbepai-psideyt he
propel | ant chanber, but provides no neans to prevent propellant, upon
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receptacle placenent, fromfinding a path into the product chanber to
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propellant ratios dispensed. Certain other such prior art variously
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receptacle within the product receptacle, which neans can be bl own off the
top of thexporopel lthst weeepttec| Enhwey whi cPther owrdeapaget f Pdmcelse the
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propellant chamber inside the proéellant chamber, but provides
no meansg to prevent propellant, upon clogging of the actuator
nozzle or unsatisfactory valve-propellant receptacle
placement, from finding a path into the product chamber to
potentially cause rupture or as a minimum change the ultimate
product to propellant ratios dispensed. Certain other such
prior art variously provides complicated and/or inadequate
means to suspend the propellant receptacle within the product
receptacle, which means can be blown off the top of the
propellant receptacle and which allow seepage £from the
propellant receptacle into the product receptacle through a
valve sealing gasket; complicated designs for the propellant
and product valves; no valve shut-off of the product container
when the sprayer is not being used; inadequate Venturi
constructions; and/or no means to pressure £ill the propellant
receptacle.

Representative of the above prior art are U.S. Patents
Nos. 3,289,949; 3,388,838; 3,389,837; 3,401,844; 3,451,596;

3,894,659; 4,441,632; 5,507,420; and 6,092,697.



propel l ant receptacle into the product receptacle through a valve sealing
gasket; conplicated designs for the propellant and product valves; no

val ve shwoo1/£630f t he product container when the sprayerPCHURO30b3 ng
used; inadequate Venturi constructions; and/or no neans to pressure fil
the propellant receptacle. Representative of the above prior art are U S
Patents Nos. 3,289,949:; 3,388, 838; 373897837, 3,401, 844; 3,451, 596;
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5 SunnaryJ%¥E¥ﬂ%§£nvé#%§§hi¥He—ﬁ%esent i nvention provides a dual
receptacl e aer [ gﬁg ' hj f | | ter
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is adapted to contain a pressurized propellant out of contact wit

product taeepiadensfibptdll @0sbheali the g ¥dudf &) rReu9sgbnkalive an
mounting cup or the |ike sealingly closes the top of the inner receptacle.

Central | y ipasdd,i ofgls 0antD&1Ty 0585€d| SraBepehasel ivalsemtaabsediin hewéng an
aerosol val ve housing, a valve stem extending out of the closure, and a
primary vauterd oreceptiedlel iad f liew ddaptédie tpr opehtalt kecepéashei zéd
product conduit fromthe |l ower end of the valve housing extends through

t he i nner pragssllantt eetepfachutantowihd dGieepyudagictto reeeptspémsedhe

aerosol valve assenbly also includes a _
A closure in the form of an aerosol valve mounting cup or the

like sealingly closes the top of the inner receptacle.
Centrally positioned on the closure is an aerosol wvalve
assembly having an aerosol wvalve housing, a valve stem
extending out of the closure, and a primary wvalve for
controlling flow from the propellant receptacle. A product
conduit from the lower end of the valve housing extends
through the inner propellant receptacle into the outer product
receptacle. The aerosol wvalve assembly also includes a
secondary shut-off valve for controlling flow from the product
receptacle, whereby product flow cannot occur through the
secondary valve and out of the sprayer when the sprayer is not
in use, and contamination or evaporation of the product in the
product receptacle accordingly will not occur. The valve stem
includes upwardly extending bores open at their upper ends,
one of said bores being in £fluid communication with the
primary valve and another of said bores being a central borxe
in £fluid communication with the sgecondary valve. A spray
actuator is mounted on the top of the valve stem, overlies the
upper ends of said bores, has a discharge opening, and

contains a particularly efficient insert with a Venturi



secondary shut-off valve for controlling flow fromthe product receptacle,
wher eby product flow cannot occur through the secondary valve and out of

t he sprayweo omb@m t he sprayer is not in use, and cont anm nRCT/OR0IGI0434
evaporation of the product in the product receptacle accordingly will not
occur. The valve stem includes upmardl¥ extendi ng bores open at their
upper ends, one of said bores being rn°flfuid communication with the
primary val ve and anot her of said,bores being a central bore .,in fluid
comuni catq%’rﬁW%‘}Flt%nsoec‘?g’ﬁ&éf’ygﬁﬁﬁv%rp% 5%@,10@@@&395& FethBEnt etFdn the
top of the wvalve ste erli,es.t r..en f.sald bor has_a
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upper and second | ower flexible sealing gaskets transversely aligned wth

and bl ockiwictl Rehd HARKERSE thd tiraasveRes bBefspeayRheh Sth&ipidlydiseis Upon
use of the sprayer, the actuator discharge opening can occasionally clog,

whi ch can dendid ause dangerous safety issue if propellant entering the
actuator should, because it cannot exit the clogged di scharge openi ng,
pass down the TUpaducte bof etlvd sriwawdem gestad s sec ciiterlyagdritopdiingl ve,
down the product conduit and into the outer thin plastic product
recept acl ezamh gedds ot lyresear ewhiithdecap Bpagdhite® a dangerous safety
issue if propellant entering the actuator should, because it
cannot exit the clogged discharge opening, pass down the
product bore of the stem past the secondary shut-off wvalve,
down the product conduit and into the outer thin plastic
product receptacle. A sufficient pressure build-up by this
means can cause the outer container to rupture and potentially
injure the user. Even without such a rupture, sufficient
propellant can enter the product receptacle by this means such
that, after the clogged actuator discharge outlet is cleaned,
the resulting product and propellant dispensed on subsequent
spraying will have a considerably different product to
propellant ratio then the predetermined desired ratio. This
latter result, in addition to the use of excess propellant,
also will effect particle size and spraying pattern of the
sprayed product and thus the effectivemess of the spraying.
Accordingly, a tertiary one-way valve is provided downstream

of the secondary shut-off valve in the valve housing or.in the

conduit in the path of product flow, the said tertiary valve



means can, cause the outer container to rupture and potentially injure the
user. Even without such a rupture, sufficient propellant can enter the
product me@epe@el e by this neans such that, after the clpghEdoizsvsisat or

di scharge outlet is cleaned, the resulting product and propell ant

di spensed on subsequent spraying will have a considerably different
product to propellant ratio then the'p?edeternined desired ratio. This
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housi ng ofpdduddie r&oiuid1d n the path of product flow, the said tertiary
val ve WO 6&/26392 PCT/'US01/ 30434 7 being adapted to cl ose upon the

af orement i oned THO AL 1 ecdB VR Yy A4l F168 LSl DRel d@pt c B ERhEAT the
fl exi ble outer product receptacle. The inner receptacle may have the

nmounti ng ciipud iachetiphboal Bepdr bphehal reagellthe wigeeptiacl & whigh is
in turn seated on a | edge of the outer receptacle adjacent its upper end
and whi ch seatdit gretai hatly¢ hef etdre bhyutees or eveptashapadigc entr £5s Wipper

equal i zation neans is also provided for the outer container as product is
di spensed.end anftlivhiish mavedsurethiinleidnghefrepnopy| hastrew @r osmaedcapor in
the present invention by pressure filling paths enmanating from around the
val ve ste@q@ﬁﬁq;%aﬁ@u§¥éﬁab§ggegeans is also provided for the outer

container as product is dispensed.

In addition, pressure filling of propellant is provided
for in the present invention by pressure £filling paths
emanating from around the valve stem where said stem passes
through the mounting cup, a first path during pressure f£illing
extending over the top of the first upper flexible gasket and
aroﬁnd its outer deflected edge through a plurality of
passages into the inner receptacle, and a second path during
pressure filling extending over the top of the first upper
flexible gasket, around its inner deflected edge into the
interior of the valve housing, and through side wall openings
of the valve housing into the inner receptacle. The side wall
openings of the valve housing are placed between the primary
and secondary wvalves, and propellant during filling cannot
pass from inside the valve housing to any part of the product
flow path become of the presence of the second lower flexible
gasket.

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

claims.



t hrough the nmounting cup, a first path during pressure filling extending
over the top of the first upper flexible gasket and around its outer

def | ect eavedyzs3vhrough a plurality of passages into the PONESIVId¢HPt acl e,
and a second path during pressure filling extending over the top of the
first upper flexible gasket, around its inner deflected edge into the

I nterior of the valve housing, and thFo@gﬁ side wall openings of the valve
housi ng i nt.o, the énner recept acl.e. Jhe fipe wal |  openings of the valve
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housi ng are I attd secondary val ves, and

propel l ant duri fiqgl i a r | Nsd t I h Lng Lo any
part of the produtt 1 ﬁscr)]\% %ggﬁ?égggéf% ‘?%& %?ﬂegglﬁcg‘sg%%t ﬁ%%%%%ﬁa ?%wer
flexible gas Sdef,f £5; And. adyant f £sent invention
wi ||l be appar lg‘ﬁesf rom t%e&?%ﬁ _ovs\:/'l' nggt dejs%?! ?)él oné,)lncﬁ gg\?\nt%js' and clainms. WO
02/ 26392 PCT/ U 30A%% B8 s Ritii®hRe3auebiiah ObrFhepbhavhgoseFkdg. 11} s a
sectional side view of the spray dispenser of the present invention inits
non- oper atguyy vail e Echdi gorady | &iSpesdi 0dal ti5é der ¥ Mt COEvEsPREi g LesFi g.
1, but with the spray dispenser of the present invention in its operating
state; Fi gppexdtsiran stdtes ged secti onal side view of the aerosol valve
assenbly of the present invention in its non-operating state; "

Fig. 3 is an enlarged sectional side view of the aerosol

valve assembly of the present invention in its non-operating
state;

Fig. 4 is an enlarged sectional side view of the aerosol
valve assembly and actuator of the present invention in its
operating state;

Fig. 5 is an enlarged sectional side view of the aerosol
valve assembly of the present invention in its propellant
pressure filling state; and,

Fig. 6 is a partial cross-sectional view of the aerosol
valve assembly of the present invention taken along lines A-A

of Fig. 5.

Description Of Embodiment

Figs. 1 and 2 illustrate generally an aerosol spray
dispenser 10 having a thin, flexible plastic outer receptacle
11 for containing a product 12 to be dispensed. Receptacle 11
may be molded from a wvariety of plastics in a variety of
shapes, sizes and colors to meet marketing needs. Various
graphics also may be easily applied to the outside of plastic
receptacle 11. Outer receptacle 11 will not contain a

pressurized propellant, and accordingly will be thin walled



Fig. 4 is an enlarged sectional side view of the aerosol valve assenbly
and actuator of the present invention inits operating state; Fig. 5is an
enl ar ged weore@mnl side view of the aerosol val ve assenbPgT/oRo13ed34pr esent
invention in its propellant pressure fill i ng state; and, Fig. 6 is a
partial cross-sectional view of the aergsol valve assenbly of the present
I nvention taken along i nes A-A of Fig: 5 Description O Enbodi nent Figs.
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11. Quter réceptacle 11 wll not contain a pressuri zed prop ant, and
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of manufacture since a substantial wall thickness is not required to
resist pragellant deformation or possible rupture. The products to be
di spensed may include household products, insecticides, herbicides,
cosneti c produd@sstgphiwitthin etuterSeaegtwiclle hloiseintierepéa@speadlei B3 i nner
receptacle 13 for containing a liquified propellant 14 having a liquid
phase for containing a liquified propellant 14 having a liquid phase
and an overlying gaseous phase. Inner receptacle 13 will be
substantially rigid to withstand deformation by the
propellant, and may be made of metal or,of plastic. Inner
receptacle 13 is closed at its upper end by closure 15 in the
form of an aerosol mounting cup as shown having a central
pedestal portion 16 and a peripheral circumferential channel
portion 17 as is well known in the art. Mounted within
pedestal 16 of closure 15 1s an aerosol valve assembly 18
hereinafter described in detail. Said valve assembly 18
includes valve stem 19 and valve housing 20, stem 19 extending
upwardly through pedestal portion 16. Mounted on the top of
valve stem 19 is aerosol actuator 21, the details of which are
also described hereinafter. Extending downwardly from valve
housing 20 within inner receptacle 13 is product conduit 22,
sald conduit passing through the bottom of inner receptacle 13
and into outer product receptacle 11.
Closure 15 seals inner propellant receptacle 13 by
peripheral channel portion 17 being clinched about upper
circumferential peripheral bead 23 of inner receptacle 13. In

turn the clinched bead 23 and channel 17 rest upon

circumferential ledge 24 to seat inner receptacle 13 within



and an overlying gaseous phase. Inner receptacle 13 will be substantially
rigid to wthstand defornmation by the propellant, and may be nmade of netal
or of pl asd@ow263bnner receptacle 13 is closed at its uppePCEREIBY4BI OSur e
15 in the formof an aerosol nmounting cup as shown having a central
pedestal portion 16 and a peripheral circunferential channel portion 17 as
is wel | known in the art. Munted wi thitP pedestal 16 of closure 15 is an

aer osol val.vue senhl 8 erejpnafter described in detail. Said valve
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receptaclé 13 is product conduit 22, Said conduit paSsing through t

bottom of Jdinnreid kRASRE 3t 13 eRdnidnt OcAPt 26 PEPENEE HLSDIRRRRralddl
Cl osure 15 seals inner propellant receptacle 13 by peripheral channe

portion lexdtmEnting i rahedilaloutf lapger 26i reniéRr epitmly pesapherad beasl 23
of inner receptacle 13. In turn the clinched bead 23 and channel 17 rest
upon ci r cunifrerlant ikedad @d3gendd chansedt 17 nbhetween epd bd | £1 d:3gevi drd il dilgre

02/ 26392 PCT/ US01/ 30434 - 10 outer receptacle 11. The outer periphery of
outer recé& adlen ceEp (36 tiw ekaved afe tFey pliasddds 28 ep®@dledrlilcal
screw-on plastic cap 26 has_a central opening 27 through which actuator
21 and val ve st¥hldo eggrefalliapreberiiihetohadies dovnvard| 2, Fig. 1

illustrates the spray dispenser 10 in its non-operating state.
Fig. 2 on the other hand illustrates spray dispenser 10 in its
operating state, the actuator 21 being operated by the user.
As will be seen by the arrows, propellant 14 from inner
receptacle 13 enters into aerosol valve housing 20 and is
valved in a manner hereinafter described up valve stem 19 into
actuator 21. Actuator 21 contains a nozzle insert 29
(discussed below) which has a Venturi constriction 30. The
flow of propellant 14 out of the Venturi constriction draws
product 12 from outer product receptacle 11 up product conduit
22, through tertiary valve 31 (discussed below), eontinuing up
conduit 22 and into aerosol valve housing 20 where it is
valved in a manner hereinafter described up valve stem 19 and
into actuator 21. The product 12 and propellant 14 briefly
mix in actuator 21, and are dispensed through the discharge
outlet 32 of actuator 21.

Now referring specifically to Figs. 3 and 4, enlarged
views are shown of the aerosol valve assembly 18 (and
including actuator 21 in the case of Fig. 4). Fig. 3

illustrates the valve assembly 18 in its non-operating stage



extending circular flange 28 which firmy captures the clinched bead 23
and channel 17 between said flange and | edge 24 when cap 26 is screwed
onto outavyopr/asvic receptacle 11. Still generally referri PQTAUSOIKEOGS. - 1 and
2, Fig. 1 illustrates the spray dispenser 10 in its non-operating state.
Fig. 2 on the other hand illustrates spray dispenser 10 in its operating
state, the actuator 21 being operated‘b&lthe user. As will be seen by the
arrows, propellant 14 frominner reis tacl e eq@irs i nt.o aerosol , val ve

housi ng 260 %hd*+€: al A FRnKB VRe PSRRI T W stPi ndd uPPTERIER St em
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val ved in a manner hereéinafter described up valve stem 19 and into

act uat or Fropdiel et £idmandnpiopekkpithcid hii @idverdn dd Ly Hagpr 21,
and are dispensed through the discharge outlet 32 of actuator 21. Now

referring maeiidd cabhyluie Bi2gsis 3canfledteénitar gatk Yoess ahd dHwiadbiet he
aerosol valve assenbly 18 (and including actuator 21 in the case of Fig.
4). Fig. 3houdingst rat ess t lskowal vieo apsesblyrdducn lRs ixpe operdt ffigrentige WO
02/ 26392 PCT/USO01/30434 - 11 and Fig. 4 illustrates valve assenbly 18 in
its opemﬂpquion of the valve housing 20. In the non-operating state
of Fig. 3, neither product 12 nor propellant 14 can pass from
the valve housing 20 into valve stem 19.
Valve stem 19 includes central product bore 42 and offset
propellant bore 43, both bores being open at their upper ends.
A transverse stem orifice 44 basses from propellant bore 43
through the wall of stem 19 to a circumferential groove 45 in
the outer wall, said orifice being closed in Fig. 3 by
circumferential flexible sealing gasket 46 extending into the
groove 45 to form a primary valve 70 in the present invention.
Flexible sealing gasket 46 is captured between upward
circumferential protrusion 47 at the top of valve housing 20
and the top underside 48 of mounting cup pedestal 16. 1In a
corresponding fashion, transverse stem orifices 49 pass from
product bore 42 through the wall of stem 19 to a
circumferential groove 50 in the outer wall, said orifices 49
being closed in Fig. 3 by circumferential sealing gasket 51
extending into groove 50 to form a secondary valve 80 in the
present invention.
Fig. 4 illustrates actuator 21 fitted over the top of

\

valve stem 19, actuator 21 containing a nozzle insert 29 with



state. Valve housing 20 is captured by the pedestal 16 of nounting cup

cl osure 15 being crinped about the housing at 40. Valve housing 20 has

si de wal Iwopznidays 41 through which propellant 14 from i PEBUSIIE0eRt acl e 13
enters (see Fig. 2). Product conduit 22 is connected to the |ower end of
val ve housing 20 as shown to pass product 12 into a different portion of
t he val ve housing 20. In the non-operél%%mfstale of Fig. 3, neither
product 12 nqr_ propellant 14 c pass from the valve housing 20 into val ve
stem 19. aelr&euxgt e‘%ﬁi)tlfh%‘fh%?%‘ent&a?a TR Bo TR SRIE O Segzzle
propel | ant; har bei g n_at.,their per . en
transversé’stéﬁ%g%ifﬁ%%hﬁgg%gggéghgfoﬁggﬁggey%én§'%%?éfag l%%%%%g FEHE wal |

f st 19 4 i i 45 _j t I 1, i ifi
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being closed in Fig. 3 clrcunferen exibl e sealing gaske

ext endi ng di ddifre HrROVBApbRat8EMMEr 8Lh BY Yt e o), | AcLORe PERSEN
I nvention. Flexible sealing gasket 46 is captured between upward

ci rcunf er giid Al eyt IHsOPed¥ecdt thherigpp 0of vakvaghousi 883200 ¥ shegtop
undersi de 48 of nounting cup pedestal 16. In a corresponding fashion,

t ransver seadtearn ,oranid ceBe48epasiptiom rpladiny hor ahbdd Migigled hes wed | of
stem19 to a circunferential groove 50 in the outer wall, said orifices 49
bei ng cl oséxe inpdEkp Bnbgrtirdabfietent Ral wichl mogzdaskietsexit 2 thandimg i nto
groove 50 to forma secondary valve 80 in the present invention. Fig. 4

i || ust r at &edetiat ePPSEricties Mr eekeblépher wahighsteasue ast vther 21

containing a nozzle insert 29 with )
product channels of the actuator so as to be particularly

efficient in obtaining very high product to propellant ratios
in dual receptacle aerosol spray dispensers.

When actuator 21 is operated by the user pressing down
thereon, wvalve stem 19 is depressed against spring 52
positioned between a portion of the wvalve stem 19 and a
portion of valve housing 20. Flexible rubber sealing gaskets
46 and 51 of the primary and secondary valves respectively are
pressed downwardly at their inner edges by the grooves 45 and
50 of valve stem 19. Fig. 4 shows by its arrows propellant 14
‘passing through the valve housing side wall openings 41 into
interior valve housing space 53, into groove 45, through stem
transverse orifice 44, up stem propellant bore 43, and into
central channel 54 of nozzle insert 29 in actuator 21. The
propellant £low through Venturi constriction 30 of nozzle
insert 29 creates a high vacuum to draw product 12 from outer
receptacle 11 up product conduit 22 into the lower end of
valve housing 20. Said product then passes into groove 50,
through stem transverse orifices 49, up central stem product

bore 42, and into channels 55 surrounding nozzle insert 29 in



WD 02/ 26392 PCT/ US01/30434 - 12 \Venturi constriction 30. A particularly
advant ageous nozzle insert is disclosed in U S. Patent No. 6,036,111

I ssued Mav@h2/26842 2000 to Robert Abpl anal p, which patent BOTUSIE0e3 i re

di scl osure are incorporated herein by reference. Attention is particularly
directed to Figs. 5 through 8 and 10 of _said patent, and the description
relating to those figures as to the ho7%1%e insert. Actuator 21 with nozzle

i nsert 29 ' Vent uri..co rjctjo O _establishes _a hi vacuumin the
pr oduct cr#a%%\rllde S rofﬂlhe actu SIE)‘?A%CEJH a%n Opﬁgp%g# 7flgu arl g‘e%&f?%ﬁ%ﬁﬁt?n

obt ai ni ng ward high pr-g,g}zp{ma a@éwebgﬁegf&atéoqﬁstm%%@y %ﬁ?egﬁ:ﬁdgre

aerosol spray dispens enh actuator IS operate e user pressing

down  t her@Qpenttld st SIBH Vi SHIBRY LSRG A0 N £ S N B2t dIOST tiinpnied

bet ween a portion of the valve stem 19 and a portion of valve housing 20.

Fl exi bl e raHbel tsRAld@10askesd Slorfe@h&rh tfd he thel GBEY, afke SRGILEYT Y
val ves respectively are pressed downwardly at their inner edges by the

grooves 4sraay Ghpenseat vetstrerm 8. iEsgnod-epevatbygi &Bate reofsrigoHpel | ant
14 passing through the valve housing side wall openings 41 into interior
val ve housindy 3space 53, into groove 45, through stem transverse orifice
44, up stem propellant bore 43, and into central channel 54 of nozzle
insert 29 in adthanr dhe2zervhel ppopw|dimnerndaswathtbaght seembrinvanision cti on
30 of nozzle ,insert 29 creates a high vacuumto draw product 12 from outer
recept acl é51118p RFRIACOondHFER2PIC Ny i | IhePfenkhof actuator may

become clogged by the product being dispensed. When such
occurs, there is a safety issue and also an efficiency of .
spraying issue that need to be addressed as previously
described. Referring again to Fig. 4, a clogging of discharge
outlet 32 during actuation still leaves propellant flowing up
propellant bore 43 into the actuator 21, and since the
propellant cannot exit the discharge outlet 32, it flows
through product channels 55 in actuator 21 down stem product
bore 42, through the open secondary valve transverse orifices
49, down product conduit 22 and toward flexible outer product
receptacle 11l. It is unacceptable that the propellant should
reach the outer receptacle 11, since thin-walled outer
receptacle 11 will deform and potentially rupture if
sufficient propellant 14 1is introduced therein, possibly
causing injury. Further, any significant amount of propellant
14 introduced into product 12 will remain there when the user
stops operation of the actuator 21 in order to declog it.
Thereafter, upon subsequent operation of the actuator, the
dispensed product will contain the predetermined amount of

propellant from propellant bore 43, as well as the misdirected



val ve housing 20. Said product then passes into groove 50, through stem
transverse orifices 49, up central stem product bore 42, and into channels
55 surrowa@bnegs3mawzzl e insert 29 in WO 02/26392 PCT/ USO1/ 3pdBUS0H3018
actuator 21. The product and propellant are kept separate wuntil they join
adj acent Venturi constriction 30, and ar di spensed through di scharge
outlet 32 of the actuator. Wen the'hgkﬁéior 21 is no longer operated by

th . th | dj ' - |
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of Figs. 0Sol spray dispens 0 preesent
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cl ogged by the oduct Dbei ng di spensed. en-such occurs, there is a
safety issyg oAl spren ehli cherakcefmitREAWYIGY SHer-dddrinaeitd Cah@

addressed as previously described. Referring again to Fig. 4, a clogging
of di schange-tinid aiiie SErthyg Meddidt ofo e | dispavesd propell wivg fimwang up
propel l ant bore 43 into the actuator 21, and since the propellant cannot
exit the diesshardmsiotdbled @Behdudt fdrmoivsdiddwutoimghl et atkets channel s 55 in
actuator 21 down stem product bore 42, through the open secondary valve
transverse ori fAcssrdigylylownepevdimyg berBuitto iandlt endr &.f | ex¥blarvut er
product receptacle 11. It is unacceptable that the propellant should
reach the valkes Bécdpm athe formsiafceat PRe-Wal SRBIR eis BAEEHinSE 142w | |
deform and potentially rupture if ufficient propellant 14 i
t her ei n, m%éﬁ*g@ con uitp22. Tertiary valve %1 %ay t;ke thg égééoggced
any type of one-way valve, and may be positioned as shown or
up in the bottom of valve housing 20, for example. In any
event the tertiary valve 31 should be positioned in the
product flow passage downstream of the secondary valve, and
during normal operation of the spray dispenser the tertiary
valve must allow product 12 to flow from inner receptacle 11
past the tertiary valve 31 up product conduit 22 into the
valve housing 20. However, when the aforedescribed clogging
arises, the misdirected propellant flowing down conduit 22
above tertiary valve 31 acts to immediately close tertiary
valve 31 and prevent the misdirected propellant from entering
outer thin-walled product receptacle 11, thereby avoiding the
safety and efficiency problems described above.

As shown in Figs. 1 and 2, tertiary valve 31 includes
valve seat member 57 having valve seat 58, ball check 59 which
presses against valve seat 58 during misdirected propellant

g flow, metering channel 60 to control normal product flow to a
predetermined level, and inward protrusions 61 to define the

upper limit of movement of the ball check 59 during normal

product flow. Metering channel 60 is closed off by ball check



causing injury. Further, any significant amount of propellant 14

I ntroduced into product 12 will remain there when the user stops operation
of the aov@arai3921 in order to declog it. Thereafter, upP@I/Aa@IL®dIsent
operation of the actuator, the dispensed product will contain the
predet erm ned anmount of propellant from propellant bore 43, as well as the
m sdi rect ed MD 02/ 26392 PCT/ US01/ 30432 12 14 propellant previously
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resulting in a less desir e produc | Sfi users. Accorﬁlngly
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valve is positioned in product conduit 2 Tertrary va may take the

formof amive/prdd RGaRYsYAl Vehe afh FRYsOS: RRSHRLONSH A5 SO, QT
i n the bottom of val ve housing 20, for exanple. In any event the ter¥|ary

val ve 31 shicitedl HevpodiHd @pething tike thpr betuebnf bewipnes agec aorast & eas of

t he secondary valve, and during normal operation of the spray dispenser
the terti &y shabve nBsbdattowopdodiic2]l 2daedfdimglfyr dmdinnbys réigeptasée 11
past the tertiary valve 31 up product conduit 22 into the valve housing
20. Howeveér2, Ve heeatomeagbsy | Hedanflodgibey 63r iveshet mnhrdidiendrt ag
propel l ant flowi ng down conduit 22 above tertiary valve 31 acts to
innediata%FQﬂ%se tertiary valve 31 and prevent the m sdirected propellant

fromentering . . . .
As an alternative to having metering channel 60 function

as the product metering orifice to control product flow and
the particle size of the dispensed product, orifice 20a at the
bottom of the valve housing (see Figs. 1 and 4) may be sized
to be of smaller diameter than that of channel 60 in order to
function as the product metering orifice.

During normal operation of the aerosol spray dispenser of
the present invention, it is important that the p?essure above
fluid product 12 in outer receptacle 11 be maintained
substantially at atmospheric pressure in order to provide for
proper product draw by the Venturi constriction in the
actuator and to prevent inward collapsing of outer flexible
receptacle 11. Accordingly, duck bill valve 64 is provided in
the side wall of receptacle 11, said duct bill wvalve
functioning to open to the atmosphere whenever the pressure in
receptacle 11 is reduced by product dispensing.

Referring now to Figs. 5 and 6, the propellant 14 in the
present invention may be pressure filled into inner receptacle
13 to achieve desired environmental and economic advantages

over under-the-cup filling. In particular, the arrows show in



outer thin-walled product receptacle 11, thereby avoiding the safety and
ef ficiency problens described above. As shown in Figs. 1 and 2, tertiary
val ve 31waeoteges valve seat menber 57 having val ve seat PEBUS@ziok34check 59
whi ch presses against valve seat 58 during m sdirected propellant flow,
nmetering channel 60 to control nornal p:[%duct flowto a predeterm ned

| evel, and inward protrusions 61 to deftne the wupper limt of novenent of
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is sealingly fitted into the opening In the bottom of inner receptacle 13,

as shown. d¥drhictofFondiel 23paceer dbogey 4! Wees dBp tHhe Hlery@hyesseat
menber 57 and tube 63 in the enbodi mrent as shown. As an alternative to

havi ng netgropel channehntel thactdicrcunterditiprlodyphcaetés | bgtakiehi CEnEO
control product flow and the particle size of the di spensed product,
orifice 20zewiphdry dbttthemmntded wplendngowsi hhe(pedebigd. 14 amd v lvay be
sized to be of snmaller dianeter than that of channel 60 in order to
functi on étameldr oddst vidive isherorl?di te. depreagedor e dpaveat ilgefofhe

aerosol spray dispenser of the present invention, it is inportant that the
pressure dbfelble gasket 46 is bent over as shown. Propellant flows

around the inner edge, down interior space 53 inside valve
housing 20, and out through the side wall openings 41 of valve
housing 20 into inner propellant receptacle 14. It will be
noted that the second flexible gasket 51, though bent over by
the depressed wvalve stem 19, still blocks any flow of
propellant past gasket 51 into the lower end of valve housing
20 and down into product conduit 22. It will likewise be seen
that the propellant flow upon filling depresses and passes
over the top of first flexible gasket 46 and around its outer
edge down into a plurality of passageways 66 provided around
the periphery of the upper end of the wvalve housing 20 for
such purpose. These passageways, separated by ribs 67, are
shown on the right side of Fig. 6, it being understood that
the gasket 46 is not shown in Fig. 6 in order to more clearly
illustrate the propellant passageways. Said passageways are
open top to bottom and exit into inner receptacle 14.
Accordingly, multiple paths of propellant flow are provided
for pressure filing, while preventing any of such flow from

entering into the product flow path of the present invention.



fluid product 12 in outer receptacle 11 be maintained substantially at

at nospheric pressure in order to provide for proper product draw by the
Venturi oome2/243e2ion in the actuator and to prevent i|inwaPOr/wsélapsl ng of
outer flexible receptacle 11. Accordingly, duck bill valve 64 is provided
in the side wall of receptacle 11, said duct bill valve functioning to
open to the atnosphere whenever the pr gskure in receptacle 11 is reduced
by product dispensing. Referring nowto Figs. 5 and_6,.the propellant. 14 in
the present i%nen??%ﬂaﬁ%y lto:%lep ST 14 ‘?ee T opFﬂv%‘t?eFe@@ptaaeC’T%SdlB to
achi eve deg i I C 1.Cs A e e er-the-cup
P ng. T o e, B0 e D Fae s =R Tl 0 9% * 16
Fig. 5 theRaldrRindrepelrhantrfledW ifnomnd fil 11&?&196@;61@&%@@; CHBAH ©
filling. A conventional filling head (not shown sealingly seafs on

mount i Nng adzedtadlepr e568pey¥ahueisgeinkr HRAISudt theeheRcDEshOr es 42
and 43, and introduces propellant into the circunferential space 65

bet ween t helllpebephepyretisbedcait r perepasi ngkdiléde ipedenical ad6 athtval ve
stem 19. As valve stem 19 is depressed, the inner edge of flexible gasket
46 i s bentvagniertiamss honh/oPr npélifanbtibnas magr dendnade inndheedyesseatoin
interior space 53 inside valve housing 20, and out through the side wall
openi ngs 4Rvsmbign ittt e timo fnereths ardtidhtand cgare|af Tdhe | t
will be noted that the_second fl exi ble gasket 51, though bent over by the
depr essed WS 1Aem 19Th%tiﬂqes(ﬂzﬁck§“ﬂaﬁal¥‘%ﬁ/ ofs, therefore, to be

considered as illustrative and not restrictive.



propel | ant past gasket 51 into the | ower end of valve housing 20 and down

i nto product conduit 22. It will |ikew se be seen that the propellant flow
upon fil Wa@2aspr esses and passes over the top of first PCEXSOI®4Pasket 46
and around its outer edge down into a plurality of passageways 66 provided
around the periphery of the upper end of the valve housing 20 for such

pur pose. These passageways, separated rMbs 67, are shown on the right
side of Fig. .6, it _.being understood that the gasket 46 is not shown in
Fig. 6 inb%?§éﬁstglﬁﬁﬁﬁgkﬁﬁﬁrly illustrate the propellant passageways.
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neets the criteria set forth above in the Background of The Invention for
a highly sdigisf aceeeptduak secepd acliehipr ay£id haditey | peeepaadlautsid
receptacles. it wll be appreciated by persons skilled in the act that
vari at i onsdapd/egtr tmdebntatinorms pwessheivede propéklaresent ofnvemnttant

W t hout departing fromthe spirit and scope of the invention. The present
enbodi menwiitdh thisepspduet to be disperisrdied sdoskresclasivg bhe wep of

restrictive. WO 02/26392 PCT/US01/ 30434 18
the inner receptacle and having a valve assembly mounted

thereon; said wvalve assembly including a wvalve housing, a
valve stem extending outwardly of said closure, primary and
secondary valves for controlling flow from said inner and
outer receptacles respectively through the wvalve stem, and
first and second resilient sealing gaskets for sealing the
primary and secondary valves; a conduit forming a product flow
path connected to one end of the valve assembly and extending
through the inner receptacle and beyond to a length
approaching the base of the product receptacle to be used with
the spray dispenser, said conduit being in sealed relation
with the inner receptacle at the point where it exits the
inner receptacle; said valve stem defining upwardly extending
product and propellant bores open at their upper ends, one of
said bores being in fluid communication with the primary valve
and another of said bores being in fluid communication with
the secondary valve; a spray actuator adapted to be mounted on
the valve stem and overlying the upper ends of said bores,
said spray actuator having a discharge outlet in £fluid
. communication with said bores; said spray actuator having a

nozzle insert with a Venturi constriction whereby propellant



What is clainmed is: 1. An aerosol spray dispenser, conprising in
conbination a thin, flexible plastic outer receptacle adapted to contain a
product tWObz2@bdspensed; an inner substantially rigid repepuaeclm4isieat ed
within said outer receptacle and adapted to contain a pressurized

propel l ant out of contact wth the product to be dispensed; a closure
closing the top of the inner recept acl¥’ and havi ng a val ve assenbly

nmounted th : id I \ mbl y i ncl udi I i ng, I

St em oxt oSGl SAPDI Y 4BPETCI RTFREHES RS A st onaryP9arbEs for
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product receptacle to be used with the spray dispenser, said conduit being

in seal ed vaahat ipoditlidded BewhnRieeants eptine | feddnddiy pRIlRte WhEtReipatiits
the inner receptacle; said valve stemdefining upwardly extending product
and propeldfapirdaniegs fipey, ataidiaiertipper veidde, adaptefl tesaocrehowksnbehag in
fluid conmunication with the primary valve and another of said bores being
in fluid comaniacdtuadoniitsh acthe tedcand pyodatveis drepmaypatheatondadapt ed
to be nmounted on the valve stemand overlying the upper ends _of said

bor es, saﬁ@%ﬁ’@oﬁéteﬁa!-‘é?eﬁﬁﬁpﬂagiaa@@sc‘-'r?a#%g‘—e@lﬁqaéty valveypdapted to

communi catiion with said bores; said spray_ actuator having a’
close upon clogging of the discharge outlet causing flow of

propellant from the propellant bore into the spray actuator
when actuated, down the product bore, and through the
secondary valve, the tertiary wvalve closing under the
influence of said propellant flow through the secondary valve
to prevent propellant passing into the flexible outer
receptacle to prevent propellant passing into the £flexible
outer receptacle. prevent propellant passing into the flexible

outer receptacle.

2. The invention of claim (1), wherein said closure
closing the top of the inner receptacle has an outer
periphery, said closure being sealingly attached at or
directly adjacent the outer periphery to the inner receptacle,
sald closure having a central portion which is attached to the

valve housing.

3. The invention of claim (2), wherein the inner
receptacle has a circumferential bead at the top thereof, and

the closure closing the top of the inner receptacle is an



nozzle insert with a Venturi constriction whereby propellant WO 02/ 26392
PCT/ US01/ 30434 - 19 passing fromthe inner receptacle and through the
nozzle wBerte39xspirates product fromthe outer receptacl BCT/ESU/INFG in
sai d product and propellant exiting the spray actuator discharge outlet; a
tertiary valve in the formof a one way. valve positioned downstream of the
secondary valve in the path of produthQIbma said tertiary val ve adapted

t t.uat i t uat ed d, duct . i th
condur ¢ Trerate SRHEY BELSHEL, WolRaVInE o B ear et Bt bhoRo
close upon,£4401 1 Goubieddien A ot QULLELEAYST Bl LW Bl 00" GRSl 2!
fromthe propellant bore into the spray actuator mﬁen ac ué?ed, OWn 't he

product bgsxtand whiewghst B@inaﬁ@an%%tvaéh\ée,cﬂ%ﬂféﬁéﬂ%ﬂ}la&dCJ> si ng
under the influence of said propellant flow through the secondary valve

to preventths opeldnntedassddie] Nto the flexible outer receptacle to
prevent propellant passing into the flexible outer receptacle. prevent
propel l ant passing into the flexible outer receptacle. 2. The invention of
claim (1), wherein said closure closing the top of the inner receptacle
has an outer %eripHers, igniehtdomsuré belaimsed )i ngwheatetiacheteat owter
directly adjacent the outer periphery to the inner receptacle, said

cl osure h&ARIMPRTNthad apdedosnadhncent sis tupdwa end vhen vhieh hesiss ng.

3. The invention of claim(2), wherein the inner
the channel portion of the mounting cup clinched about the

circumferential bead of the inner receptacle, to seat the

inner receptacle within the outer receptacle.

5. The invention of claim (1), wherein the flexible
outer receptacle contains a duck bill valve extending through
its outer wall to equalize atmospheric pressure in the outer

receptacle as product is dispensed from the outer receptacle.

6. The invention of claim (1), wherein the conduit

contains the tertiary wvalve.

7. The invention of c¢laim (1), wherein the wvalve

housing contains the tertiary wvalve.

8. The invention of claim (6), wherein said conduit
contains a valve seat for the tertiary valve, and a ball check

to act as the tertiary valve member.

9. The invention of c¢laim (8), having a valve seat

member containing said valve seat and said ball check, said



receptacle has a circunferential bead at the top thereof, and the closure
closing the top of the inner receptacle is an WO 02/26392 PCT/ US01/ 30434 -
20 aerodwd o392 nounting cup having an inner pedestal pRPETAUSO/30434t hin is
nounted the valve assenbly, and an outer channel portion which is clinched
about the circunferential bead of the jinner receptacle. 4. The invention
of claim(3), wherein the outer recepfﬁkle has a | edge adjacent its upper

end upon which ..ests__the, channel orti,0 f the untln clinche
about the ¢t r“lclutmc SPERFIL S " Bead of‘g Fﬁ tun%ﬁlglr G%SHESd é’ iegf‘ theencgl nner
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wherein th outer receptacle contains a d
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receptacle as product is dispensed fromthe outer receptacle 6.
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7. The invention of claim (1), wherein the valve housing contains the
tertiary \slseeondl tlbelapveanben pdsictiomed Gn thkeovetar saedeponelie tand
contains a valve seat for the tertiary valve, and a ball check to act as
the tertidmy flaiid gwmmbericadiocbheviithy emiidrvadfvecls@iah @@mberavi ng a val ve
seat nenber containing said valve seat and said ball check, said WD

02/ 26392 PCT/ US01/ 30434

10. The invention of c¢laim (4), wherein said outer
receptacle is threaded at its top and further including a
threaded cap member having a top wall for capturing the
circumferential bead of the inner receptacle between said cap
wall and the outer receptacle ledge when the cap member is

screwed onto the outer receptacle.

11. The invention of claim (10), wherein said cap top
wall has a central opening through which extends the valve

stem and the spray actuator.

12. The invention of claim (1), wherein the conduit

contains a metering orifice for product flow.

13. The invention of claim (1), wherein the wvalve

housing contains a metering orifice for product flow.

14. The invention of c¢laim (1), wherein said wvalve
housing includes one or more side wall openings positioned

between the primary and secondary valves for communication of



21 conduit conprising a first tubular nenber having one end connected to
the I ower end of the aerosol valve assenbly and the other end connected to
t he val vaveezee3nenber, said valve seat nmenber having a fPOWURGIE®aRE
extendi ng therethrough, and a second tubul ar nenber positioned in the
outer receptacle and in fluid communication-with said val ve seat nenber.
10. The invention of claim(4), wher ei i#%ai d out er receptacle is threaded

at its top.and further including a_threaded.ca er, havi,ng a top wall
For | capt aR AP oy EhE, Ifinfe  bahSBPaE1 " R s dolRafire wh, Hatn
said cap lJe a8 416, outer receptacl e | edge when the cap menber is
screwed oﬁ%@“% e(mﬁéﬁb?eceptacle. 11. The invention of claim(10), wherein

said cap top wall has a central opening through which extends the val ve
stem and the spray actuator. 12. The invention of claim (1), wherein the

conduit contggns a 1L eLhPenOibhi 68 EORiIAr QdYGt WHOWinl enhd heebsNgaty,ON Of
claim (1), wherein the valve housing contains a netering orifice for

product fhefvedinclhelds it | ecaid of béK Iy , sedeied NySsi e Vahd ondossi Ng

i ncl udes one or nore side wall openings positioned between the primry and

secondar y matey dd. ristr tremsurircat 0ohf DEe\( ) 226882 eRCILUB0RL 384 8dg @Rth

propellant fromthe inner receptacle to the interior of the valve housing.
the product bore in the stem, said second flexible gasket
being transversely aligned with and blocking said one or more
first transverse orifices when the spray actuator is not

actuated.

16. The invention of claim (15), wherein said product

bore is centrally disposed in said stem.

17. The invention of claim (15), wherein the primary
valve includes the first flexible sealing gasket and one or
more second transverse orifices in said stem communicating
with the propellant bore in the stem, said first flexible
gasket béing transversely aligned with and blocking said one
or more second transverse orifices when the spray actuator is

not actuated.

18. The invention of claim (14), wherein propellant
pressure filling paths are provided to the inner receptacle
from around the valve stem at the position where said stem
extends outwardly of said closure, a £irst path during
pressure filling extending over the top of the first flexible

gasket, around the outer edge of said first gasket and down



15. The invention of claim (1), wherein the secondary valve includes the
second fl exible sealing gasket and one or nore first transverse orifices
in said svenrasmruni cating with the product bore in the BCPUSIISHMIZ second
fl exi bl e gasket being transversely aligned with and bl ocki ng said one or
nore first transverse orifices when the spray actuator is not actuated.
16. The invention of claim/(15), wher i 4P sai d product bore is centrally
di sposed i.n_,sai

t 17. The i ti f _clai , Wherein th '
Vel e nol RS 1 TITEL TRRR ML Sedt g cREREtY A biA S Bressetand
h o £ , : : . . ' I :
the ot om earg H rart i, AT G TAL Bk LISk EeIRES el ne
bl ocking saldhetnh@’ {Ri&rS Bfa%%‘&%_fsﬁw%l:f | £eSchen hR8uSRr AWhe
actuator is not actuated. 18. "The invention of clTaim (14), whefein

propel | antingu@isstres f thei vgipat Asuahiagpr anaded rcdghh@dineind esenhass e
fromaround the valve stemat the position where said stem extends

out war dl y sdfdesaiwe 1t osperingsf iost that hvdlventhoysRssunatd | thag sxtendi ng
over the top of the first flexible gasket, around the outer edge of said
first gaskstcepiadewn iDrG2638RBaPEFLEBNZL3043¢ the?3abiseheet hefi rnaey
receptacle, and a second path during pressure filling extending over the
top of thexdpsshlantexifilld igaskpath aevbemdime ifuem ddgddef thed falwee

gasket, through the
housing past the second flexible gasket.

19. An aerosol spray dispenser for use with an aerosol
system having an outer flexible product receptacle and an
inner propellant receptacle, comprising in combination an
inner substantially rigid receptacle to be seated within said
outer receptacle and adapted to contain a pressurized
propellant out of contact with the product to be dispensed; a
closure closing the top of the inner receptacle and having a
valve assembly mounted thereon; said valve assembly including
a valve housing, a valve stem extending outwardly of said
closure, primary and secondary valves for controlling flow

¢ from said inner and outer receptacles respectively through the
valve stem, and first and second resilient sealing gaskets for
sealing the primary and secondary valves; a conduit forming a
product flow path connected to one end of the valve assembly
and extending through the inner receptacle and beyond for
extending into the outer receptacle, said conduit being in
sealed relation with the inner receptacle at the point where
it exits the inner receptacle; said valve stem defining

upwardly extending product and propellant bores open at their



interior of the valve housing, and through said one or nore side wall

openi ngs of the valve housing into the inner receptacle, further

char act ewa@ez2d3y2 t he absence of any propellant filling pR€CHUSKi3mik ng from
i nsi de the valve housing past the second flexible gasket. 19. An aerosol
spray dispenser for use with an aerosol_system having an outer flexible
product receptacle and an i nner propél?‘én‘t' receptacle, conprising in

conbi natioup an. ien er substantially. ri%i d, recept,acle to be seated within
said out erPREceptaR! e OBNd Hddpted PeTEBnPEIRTa 15y 2R bpRFEeRt out
of contac 4t h e. s L Sp .a | gsur e. ¢l osi the top of
the i nner%ﬁ%p%ggl g[}g'%%lfﬁ}av‘%%g‘pe: Q}\llzail \%gl%ggsegané ?r%ﬁ‘rli]t BI“ERePEHTY sHRd

val ve assonlsa Uittt o X BRUSH Mo daPlA-AL0m EXEEDUL0, SLLYAr A1y

of said closure, primary and secondary valves for contro ¥rom

sai d i nneradipst Uit €6 bRCEMBH&LS 68SRAG! ivalve tHEOHIBLbhvalMe, St ey and
first and second resilient sealing gaskets for sealing the primry and

secondar y ugpeses endlsco8dUi afdr Boigsd paOAUCEpFdPWaRAR tHRINNRELEHt 05 ONE
end of the valve assenbly and extending through the inner receptacle and

beyond f ordisstteargh mptilvto irhé laide commaaptacien satH sapdubdrde} ngaid
sealed relation with the inner receptacle at the point where it exits the
i nner recERRRY e;aciabom| Vieawingn def indarile upiwseltty exittendiang Pewoduet and
propel | ant bores open at their WO 02/26392 PCT/US01/30434 - 24 upper ends,
one of saiPHHESLHRhg Therehy d Resrrikandt | @pssing from the inner

receptacle and through the nozzle insert aspirates product
from the outer receptacle resglting in said product and
propellant exiting the spray actuator discharge outlet; a
tertiary valve in the form of a one way valve positioned
downstream of the secondary valve in the path of product flow,
said tertiary valve adapted to open when the spray actuator is
actuated and product is drawn up the conduit frqm the outer
receptacle; and, said tertiary valve adapted to close upon
clogging of the discharge outlet causing flow of propellant
from the propellant bore into the spray actuator when
actuated, down the product bore, and through the Secondary
valve, the tertiary wvalve closing under the influence of said
propellant £low through the secondary valve to prevent

propellant passing into the flexible outer receptacle.

20. An aerosol spray dispenser for use with an aerosol
system having an outer flexible product receptacle, an inner
propellant receptacle, an aerosol valve having product and
propellant bores, and a spray actuator adapted to be mounted

on the valve stem and overlying the upper ends of said bores,



with the primary val ve and anot her of said bores being in fluid

comuni cation with the secondary val ve; a spray actuator adapted to be
nmount ed ovOvhize39al ve stem and overlying the upper ends oPCHabUl/IeI4es, said
spray actuator having a discharge outlet in fluid communication with said
bores; said spray actuator having a nozzle insert with a Venturi
constriction whereby propellant passi'ng2 romthe inner receptacle and

t hr ough thsea.r}lozzl e_insert a%% i rates product .fromthe outgb receptacl e

resul ting Sh saf=pY oG BHGIRT | AnPOEFEI I sPHEY Aot (R brreL

di sch . ' | [y ot f f |

posi 11 oned Cinrie o P gioby S dbp ity | Fdmd e ore et ou
sai d tertiQidepialMe agdapt ed-bagRP ke, 4 §H§é¥tar%.tes¥ﬁrx%rte|ss pgﬁ%&@é ed

and product is drawn up the conduit fromthe outer ept acl e; sai d

tertiary wlose adapt&@eép Wspoar ebaddindgofid hedischabggceutisd
causing flow of propellant fromthe propellant bore into the spray

actuat or whempeldeintat eckitdeisn the pepdugt heteatend dhsenghgs heowerondary
val ve, the tertiary valve closing under the influence of said propellant
fl ow t hr owgmpirtie iser citdaegmivibaieidmw pr evdasurpr dpel kcdoks ipgs $iheg oy cof he
flexi ble outer receptacle. 20. An aerosol spray dispenser for use with an
aerosol $pst ebmhavi recartanle ahdxilshwing oductaler eptaehblyamoumesd
propel l ant receptacle, an aerosol valve havi ng. product and propellant
bores, andter§aty aRidatVedvadapteemkly béngbudisd sorvaheeyiousisgdem and
overlying ‘;taq%eupspter ends of, said bores, WD 02/26392 PCT/US01/ 30434

em extending outwardly of said closure, primary and
secondary valves for controlling flow from said inner and
outer receptacles, respectively, through the valve stem, and
first and second resilient sealing gaskets for sealing the
primary and secondary valves; a conduit forming a product flow
path connected to one end of the valve assembly for extending
through the inner receptacle and beyond to a length
approaching the base of the product receptacle to be uséd.with
the spray dispenser, said conduit adapted to be in sealed
relation with the inner receptacle at the point where it exits
the inner receptacle; said wvalve stem defining upwardly
extending product and propellant bores open at their upper
ends, one of said bores being in fluid communication with the
primary wvalve and another of said bores being in £fluid
communication with the secondary valve; a tertiary valve in
the form of a one way valve positioned downstream of the
secondary valve in the path of product flow, said tertiary
valve adapted to open when the spray actuator is actuated and
product is drawn up the conduit £from the outer receptacle;

and, said tertiary valve adapted to close upon clogging of the



- 25 said spray actuator having a nozzle insert with a Venturi
constriction whereby propellant passing fromthe inner receptacle and

t hrough t™e@o0226322 e i nsert aspirates product fromthe outRETUSCEPIHC|
resulting in said product and propellant exiting the spray actuator

di scharge outlet, conprising in conbi \I’/l%él on a closure for closing the top
of the inner receptacle and having a ve assenbly nounted thereon; said
val ve asseyx i.ncluding, a_val ve_housi a | ve st ext endi ng out wardly
of said cldgggu‘%i‘e?*n T | n%?glﬁ%d cgegohdar 39\9‘& vEs fé’rmé’oeﬁtnfr"’}ﬂ‘i i ré‘?‘?oﬁ?om
sai d inner. :?c{?elﬂﬂ@r Lese I I ctively, ve m
and fi rstp and *secondbresi F%lgﬁt %ggalsgﬁgﬁg%sc\lﬁgta}s{:ofrg:m%eigﬁ%\%%%:%i' pcrlié‘%rﬁx;ry

and secondaly YAloRSt apeeRJui hnfor dhAgudh Pralc LbWa Rat fagoanectrd to
one end of the valve assenbly for extending through the”inner receptacle

and beyondtd#ximtengilve apaapechi 88 thesbawadel the pOHUdndeceptagig to
be used with the spray dispenser, said conduit adapted to be in seal ed

rel ati on widpdHeantneflovwecapimaigh atthishe spabatiawher @ailtre’ exbt spréfient nner
receptacle; said valve stemdefining upwardly extendi ng product and

pr opel | antriyreslsl wperpagsingei intuppehe Erdsiblonewfersarebdyoraasldei ng i n
fluid conmunication with the primry valve and another of said bores being
in fluid communication with the secondary valve; a tertiary valve in the
formof a one way val ve positioned downstream of the secondary valve in
the path of product flow, said tertiary valve adapted to open when the
spray actuator is actuated and



product is drawn up the conduit fromthe outer receptacle; and, said
tertiary val ve adapted to close upon clogging of the WD 02/26392

PCT/ USO1M048%3926 di scharge outl et causing flow of proprCT/@Rer/Jossm t he
propell ant bore into the spray actuapr when actuated, down the product

bore, and through the secondary valve. the tertiary valve adapted to cl ose
under the influence .of sali %@jﬁﬂc throgq%h the secondary valve to
i

d  pro L
prevent propel ﬁ??é%%;i%’ié%@éﬁam ah Burepion 3 Ja 2(eQAZicl e. WO 02/ 26392
PCT/ USO1/ 30434 - 2% BPIRA TeTRaking GJaims pycberged (hpagetat i onal Bur eau on
24 Janugég 20082 £260 01n@2) inn ¥ | ¢ieBabrakaem dn@mepRded n eRd Nide Zalai M
unchang fl page)]| passing fromthe i nner receptacle and through the
nozzl e jhBsekt agphirb@ers pRoddue! Froamthbe catker rieeeprbadlee reewlltimgg i n
sai d product and propellant exiting the spray actuator discharge outlet; a
tertiarynvaladel i profactommdfipeopsicl avely exdkingpddid | spedy dawtsiateam of t he
secondary valve in the path of product flow, said tertiary val ve adapted
t 0 opendikbehatrfe omlaft;aet Ummridry actld eich avle pfoducofi 8 dngwwayp t he
conduit fromthe outer receptacle; and, said tertiary val ve adapted to
cl ose upshvel pggihgonedt hewnisseerm rf &ine é?céadéifﬁgvﬁilﬁw Bt thy ppdl ant
fromthe propellant bore into the spray actuator when actuated, down the
pr oduct obopeodunal E£hpWughaifetesktarafdlvaladarteft Y anes WheR Fecl osi ng.

under the .
spray actuator is actuated and product is drawn up the conduit

from the outer receptacle; and, said tertiary valve adapted to
close upon clogging of the discharge outlet causing flow of
propellant from the propellant bore into the spray actuator
when actuated, down the product bore, and through the
secondary valve, the tertiary wvalve closing. under the
influence of said propellant flow through the secondary valve
to prevent propellant passing into the flexible outer

receptacle.

2, The invention of claim (1), wherein said closure
closing the top of the inner receptacle has an outer
periphery, said closure being sealingly attached at or
directly adjacent the outer periphery to the inner receptacle,
said closure having a central portion which is attached to the

valve housing.

3. The invention of claim (2), wherein the inner
receptacle has a circumferential bead at the top thereof, and

the closure closing the top of the inner receptacle is an

AMENDED SHEET (ARTICLE 19)



i nfluence of said propellant flow through the secondary valve to prevent
propellant passing into the flexible outer receptacle. 2. The invention of
claim (1wowtizi3ei n said closure closing the top of the | POBUSIEIDER acl e
has an outer periphery, said closurggbeing sealingly attached at or
directly adjacent the outer periphery to the inner receptacle, said

cl osure having a central portion which is attached to the valve housing.
3. The invention of claim(2), wherein the inner receptacle has a
circunferential bead at the top thereof, and the closure closing the top
of the inner receptacle is an AVMENDED SHEET (ARTI CLE 19) WO 02/ 26392

PCT/ USO01/ 30434 -28 STATEMENT UNDER ARTI CLE 19(1) Pursuant to the

est abl i shnment and transnSBATEMENTF UNRER |AREICEE i bhél) Search Report,
Applicant has chosen to amend claim 1l of the international application as
attached hereto. The anmendnment nade to Claim1, lines 15-17, has been nade
to correct a conputer printing error that created the obvious redundancy
of | anguage.

Pursuant to the establishment and transmission of the
International Search Report, Applicant has chosen to amend
élaim 1 of the international application as attached hereto.

The amendment made to Claim 1, lines 15-17, has been
made to correct a computer printing error that created the

obvious redundancy of language.



