AUTOVATI C PURG NG AND EASY DI SPENSI NG AEROSOL VALVE

SYSTEM Field O The Invention The present invention
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from pressurized aerosol containers and, nore
particularly relates to an easy- to-open valve
assenbly that automatically purges product in the
valve stenLdu&|no f% I closgre_of the valve.gssenbly.

by aerosol val ves have a high SO|Id and/or resin
conte rnmyl ati pn susceptible to clogging the
riefy £ﬁ Angenblo uator after use, for exanple

Pa' “fﬂu%"ggr&seéﬁ@' ih 1{1%9{ %&a@%@ PRt BES SP1 "ANLE sylltems to

nown t hat e users of paint 1n aeroso

di?@}?éﬁ‘é@eb%o@h%t'snsff&ﬁtﬁgeggukﬂ¥§&t AR AN @ iners and,
us€ and operate the valve actuator until a clear

m&Pé aYaPtipulRelyAntels8d8Stbhenned gl erot Bpéni #dil¢at aBgembly
that substantial paint residue does not remain in the

that vausbaatdcudller purgdsogprodudtienier theopalaid estde during
sprayer. In the process, significant propellant |oss

futtuelostneaddi thenyalvadassembly pai nt val ve systens

.do not lend thenselves to the use of nechanica
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solid and/or resin content formulation susceptible to clogging
the aerosol valve and actuator after use, for example paint
and certain hairsprays and antiperspirants. It is well known
that the users of paint in aerosol containers are instructed
to invert the container after use and operate the wvalve
actuator until a clear spray of propellant issues the nozzle,
thus indicating that substantial paint residue does not remain
in the valve and actuator to clog and render inoperable the
sprayer. In the process, significant propellant loss occurs.
In addition, traditional paint wvalve systems do not lend
themselves to the use of mechanical break-up inserts in the
nozzle, such inserts having small channels which easily clog.
The use of such inserts would be desirable to improve product
spray patterns.

Aerosol valve systems have been conceived to partially
obviate the above problems by providing self-purging

(automatic purging) capabilities. However, such systems are



obvi ate the above problens by providing self-purging
(automatic purging) capabilities. However, such
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requi re excessive force to open, do not function
adequately, and/or are difficult to manufacture or
assenbl e. An exanple of a mul2iple spring systemis
shown in U S Patent No. 3,749,291 (Prussin, Mason) .
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adds significant cost to the aerosol valve assenbly,
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return springs have been suggested as an alternative,
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adds significant cost to the aerosol valve assembly, and
requires a separate assembly operation. Plastic return
springs have been suggested as an alternative, but can be
difficult and expensive to mold, require a significant user
force to open and maintain open, and are more subject to
failure than metal return springs.

Various attempts have been made to eliminate valve return
springs, whether metal or plastic. Most such attempts have
been inadequate and/or overly complicated in concept and
construction. One successful attempt is shown in U.S. Patent
No. 6,588,628 (Abplanalp, Bayer, Flynn) but it, as well asg the
other various attempts, do not provide or suggest a means for
automatic purging of the wvalve of paint and other high

solid/resin content products as discussed above.
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automatic purging of the valve of paint and other high
solid/resin content products as discussed

wa@b@eaosBwmary O The I nvention The present i nRENUSING/012672
is intended to provide a sel fpurging aerosol valve
systemthat is also easy to open and characterized by
t he absence of any return spfing acting directly upon
the valve stem The present invention is for use with
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e aeros ve system a valve ensi on,
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positioned within the val ve housi ng extension and
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The bi asing element may be a spring or a flexible

propdliane wdd. bl Dh&apresepeningention exapplieesThe mounting
val ve housing has a first opening, and a second

cugpern ngalve bousyingf cppdueledaity gese f mounthegconpai mervalve
into the val ve housing. The check val ve el enent, for

stempttenditeckivhlny andaabevei saidf valveehoyisdng, a valve
menbrane, and said first opening in the valve housin
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positioned within the valve housing extension and comprising
a second valve of the aerosol valve system. The biasing
element may be a spring or a flexible membrane with blockable
openings, for 'example. The valve housing has a first opening,
and a second opening for entry of propellant gas from the
container into the valve housing. The check valve element, for
example a check ball or a portion of a flexible membrane, and
said first opening in the valve housing comprise a second
valve of the valve system. The valve stem has an internal
channel for product dispensing, one or more orifices extending
through the side wall of the stem for product and gas entry
into the stem internal channel, and an anﬁular groove in the
stem side wall within which the stem gasket seats and seals
said one or more orifices when the aerosol valve stem is not
actuated. The valve housing extension has an opening therein

for product in the container to enter. The biasing element in



into the steminternal channel, and an annul ar groove

in the stemside wall within which the stem gasket
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aerosol valve stemis not actuated. The val ve housing

extensi on has an opening therein for product in the

container to enter. The biasttng el ement inthe valve

housi_ng extensi on bi ases the check valve elenent in .
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channel . The aerosol valve system when actuation
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pushing the stemupwardly and closing the said second
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first valve is closed, by stem separation fromthe
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the housing sai d second openi ng and through the stem .
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separation from the check valve element and propellant gas
flow through the housing said second opening and through the
stem one or more orifices and internal chamnnel to purge
remaining product in the housing, stem and actuator until said
first wvalve is closed. The aerosol wvalve is further
characterized by the absence of any return spring acting
directly upon the valve stem to fully close the first valve or
resist initially opening the first valve. The closing of the
first valve is initiated by the check valve element biasing
the valve stem upward followed, after separation of the check
valve element and stem, by the gasket acting against the stem
groove to assist in full closure of the first valve.

The present invention provides a low force valve opening
since there is no return spring present to act against, and

the valve stem upon actuation moves ‘a certain distance before

encountering the biased check valve element. As opposed to a
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first valve is initiated by the check val ve el enent
bi asing the val ve stemupward fol | onwed, after

waepanegosdn of the check val ve el ement and st ePgT/D§20061€12672
gasket acting against the stemgroove to assist in
full closure of the first valve. The present invention
provi des a | ow force val ve-oPening since there is no
return,spring present_to act against, and the valve
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formulations. The design of the present invention also is
simple and economical to manufacture and assemble.

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

claims.

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 in
an aerosol container holding product and propellant;

Fig. 2 is a side elevational view in partial section of
the aerosol valve assembly of the present invention, the valve
assembly being shown in closed position;

Fig. 3 is a side elevational view in partial section
corresponding to Fig. 2, but with the wvalve assembly being
shown in partially open or partially closed purging position

wherein only propellant is flowing;
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Fig. 1 is a side elevational viewin partial section

of the aerosol valve assenbly of the present invention
wowaiiesd43 n an aer osol contai ner hol di ng pr oduPCT/a82006/012672

propellant; Fig. 2 is a side elevational viewin

partial section of the aerosol valve assenbly of the

present invention, the valvesassenbly bei ng shown in

cl osed position; is a side elevational viewin
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fully open position wherein both product and
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Enbodi nent Referring to Fig. 1 an aerosol valve system
propeddsarthlaraldliquiateed generally as 10 is fitted and
crinped into the pedestal portion 11 of a netal
nmounting cup closure 12 for a pressurized aeroso
contalner 13, Cbntalner 13 is g single conpartnent
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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 is a single
compartment containing both propellant 14 and one of the
aforementioned products 15 to be dispensed. When the aerosol
valve assembly is fully open, propellant 14 will force product
15 up through the conventional dip tube 16 and valve assembly
10 to be dispensed to the outside environment, propellant 14
also entering the valve assembly and mixing with the product,
all in a manner as described hereinafter.

Fig. 2 illustrates the aerosol wvalve system 10 in a
closed position. Valve housing 17 is captured at the pedestal
11 of the mounting cup in conventional fashion. Valve stem 18
extends both within and above valve housing 17. Valve stem 18
includes internal channel 19 for product dispensing, annular
groove 20 in its side wall, and one or more orifices 21 in

groove 20 through the stem side wall communicating with



val ve assenbly is fully open, propellant 14 wll force
product 15 up through the conventional dip tube 16 and
wo al06a083senbly 10 to be di spensed to the out sSPABUS2006/012672
envi ronment, propellant 14 also entering the valve
assenbly and m xing with the product, all in a manner
as described hereinafter. Eid. -2 illustrates the
. aerosol valve system 10 in a cl osed position. Valve .
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Valve housing 17 has a downwardly extending valve housing
extension 24 which defines an intermnal space 25, has a bottom
protruding nipple 26 for attachment of a conventional dip tube
16, and has an opening 27 into the interior space 25 for
product entry from the container. Within interior space 25 is
positioned a biasing spring 28 to bias check ball 29 against
first opening 30 in the bottom of valve housing 17 in the Fig.
2 position. Check ball 29 and first opening 30 comprise a
second valve of the valve system 10. Valve housing extension
24 may be a separate member attached to valve housing 17 as
shown, or may be made integral with valve housing 17. In the
latter event, an integral flange or narrowing internal to the
housing or an interference fit washer in the housing will
define an opening to effectively serve as the first opening in

the wvalve housing against which check ball 29 is biased.

Valve housing 17 also has second opening 31 in its side wall



extensi on 24 which defines an internal space 25, has a

bott om protrudi ng nipple 26 for attachnment of a
wa@orvsagosdnal di p tube 16, and has an openi ng PCT/UR1006/012672

the interior space 25 for product entry fromthe

container. Wthin interior space 25 is positioned a

bi asing spring 28 to bias chéck ball 29 against first

opening 30Q in the_bottom of valve hgusing 17 in the,
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opening 1n the val ve housing agai nst which check bal
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Propellant gas 14 enters wvalve housing side opening 31 and
passes up to and through one or more stem orifices 21 and out
stem channel 19 into the actuator 40 and out the nozzle of the
actuator. In this process, propellant 14 cleans out any
residual pfoduct in the stem and actuator in the unlikely
event that any remains after the self-purging operation
described hereinafter. Product at this opening stage has not
yvet passed through the system since the second valve remains
closed by check ball 29. It will be noted that for the Fig.
3 stem position (and the stem position shown in Fig. 4), the
downward actuating movement of stem 18 has not been resisted
by any return spring normally in contact with and resisting
the downward stem movement. The initial actuation of the
valve thus requires less opening force, a feature important to
users. Fig. 4 illustrates the bottom 32 of stem 18 depressed

further on opening and just making contact with but not yet



isin Fig. 2) . Gasket 22 no longer is fully seated

in groove 20 and no |l onger seals the one or nore stem
w@eiohileses3 21. Propel |l ant gas 14 enters val ve hPUBUSZP06/012672

si de opening 31 and passes up to and through one or

nore stemorifices 21 and out stem channel 19 into the

actuator 40 and out the nozzPe-of the actuator. In

this process, propellant 14 ¢l eans out any_ residual
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SidH PRod A ErRal: spemed af ALVE R, e
t yet t h th t i th d _
oty YehaRIIREE LRI PO LSO VgD LS b SRS e are

ad YL A faq;o‘;gﬁ.ié%:%%if?:)sg.em position (and the stem

position shown in , the downward actuating

NV efRNtr Of xSt &1 160 NRSgNeL BEEN akeBitti el @My stem is in
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the valve thus requires | ess opening force, a feature
depgemdiant 6D wadrve. SHegn U8 i hhestreatdzedheibotitembdttom 32
of stem 18 depressed further on opening and j ust
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into stem groove 20, and through the one or more stem
orifices 21 into channel 19 of wvalve stem 18. At the same
time, propellant gas 14 continues to flow through wvalve
housing opening 31, to break up and be dispensed with product
15 out channel 19 of valve stem 18 and into and out of the
actuator 40. It will be noted in thig Fig. 5 position that
gasket 22 is almost but not quite out of valve stem groove 20.
When actuation of the aerosol valve system ceases (i.e.,
the user’s finger is removed from the actuator), product 15
continues to flow until check ball 29 is pushed by biasing
spring 28 back to the Fig. 4 position, at which point check
ball 29 seats against opening 30 to cut off further product
flow. Gasket 22 now bears against the upper wall 40 of groove
20, and the resiliency of the rubber gasket 22 urges the stem

18 upwardly without the need of a conventional return spring.

This upward urging of the stem 18 continues to the Fig. 3



di sl odgi ng check ball 29 from opening 30, ball 29 in

turn conpressing its biasing spring 28. Propellant 14
woowefiagoges product 15 up dip tube 16 (see Fi geCIUP2006/012672

into nipple 26, through hole 27, into chanber 25 and

around check ball 29 through opening 30, up along the

sides of stem 18 in val ve hosing 17, into stem groove

20 and through the one or. nore stemorifices 21 into

afg Wh CRaPRnst Ehe fpothon 3hoLsafvem L Aeghas separated
opel | ant 4 continues to flow through val ve
f%%ﬂlﬁﬁﬁgbﬁﬁﬁﬁn& to break up and be di spensed with
product ut .C anne f val n118. i.n
andd"gutt of ?’ﬁe ac lbe%ogl?'? wi Ial éo R8f& lloﬁstéurlng the

cfﬂéﬁnés%g?&ééfghtgﬁttﬂ@sgggogvﬁgﬁagkggihé¥&m'“Hﬁéﬁﬂé@ flow

ve stem groove on oOf t

haff ' RSHed ANBUIES YD 6R3S8Y Vhife b&B&uHéeéfStlﬁé NG&iting of
is renoved fromthe actuator), product 15 continues to

cHddkv b1l 2chegjaiinid SBemBngpusbed owdwdst NOpspPAENA S5, for
28 back to the Fig. 4 position, at which point check
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product flow Gasket 22 now bears agai nst the upper
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gasket 22 urges the stem 18 upwardly w thout the need
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co\ﬁacll\ﬁ%essy Stt%m ff&@d%rédﬁw side opening 31 in the wvalve

housing, and through groove 20, orifices 21 and channel 19, to
remove and evacuate the paint or other product therein. In
this manner, clogging by the drying out of residual product of
the aforementioned nature that would otherwise remain in valve
housing 17 and stem orifices 21 and stem 18, as well as in the
actuator, is prevented. An additional benefit is that the
actuator nozzle may use known mechanical break-up inserts with
small channels.

As the closing of the aerosol valve system continues,
gasket 22 continues to work against stem groove surface 40
until the resilient gasket 22 fully seats back into the groove
20 to seal the one or more stem orifices 21. This is the
fully closed position as shown in Fig. 2. The product and
propellant flows against the stem during the sequential Figs.
3 and 2 closing operation also assist in fully closing the

aerosol valve system.



has ceased through the second val ve because of the

seating of check ball 29 agai nst opening 30. However,
w@aioatioghss for exanple, is still present in theCT/US2006/012672

interior of valve housing 17 and in stemorifices 21

and channel 19 and in the actuator. The one or nore

stemorifices 21 have not yéil been seal ed by gasket

22, and the automati¢ purgi ng of that paint_ product in

val Vit Hdddi kg EPP§ﬁ81§tg%ﬁ1g‘158 RegeRs Pl s 4@ FhRraql that

canti.nues to. fl ow through _side opening 31.in_the valve
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. el 19,..t 9o .remve e the paint_or r
1 liten Mholdl YR R UG 5 Hndla e or cne
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nature that woul d otherwise remain in valve housing 17
el i 04 f i CPSs2ha 800e SHAA A8t FeaWRliletdSrd.N tB®sitional
actuator, is prevented. An additional benefit is that
tddies afd uaded DAzehe BPyclisfckBavA aRehaiiedhlad ebktatied in
inserts with small channels. As the closing of the
redertoispl bealthe pysieivndngi shveey igadihet d22wdiogki.nard ape not
wor k agai nst stem groove surface 40 until the
o trhestwij sen tirgzaridad o the [sesteita ik into the groove
20 to seal the one or nore stemorifices 21. This is
the fully closed position as shown in Fig. 2 . The
product and propellant flows against the stem during
the sequential Pigs. 3 and 2 cl osing operation also
assist in fully closing the aerosol valve system- |
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It will be appreciated by persons skilled in the art
that variations and/or nodifications may be nade to

WO b@oposegent i nventi on without departing from PeEUS2006/012672
spirit and scope of the invention. The present
enbodi nent is, therefore, to be considered as
illustrative and not restrict3d ve. Positional terns as
used in.the specification are used and intended in

Whal 348 33 9%e Ffosi ti oni ng shown in the draw ngs, and
are not qQtherwise intended to be restrictive. (A
cl g“l'msd iqks:S ﬂ'%mé%ﬁlg'- ng‘é’i n%:r eowg %ﬁ%%gbp\é\%%ﬁgs?i valve

s e?:?oko)éa'd’s%bZ%%Eﬁmaf oéaﬂgﬁé%kh bGPPI ger M@ét{‘dgto be

a product to I Spense a propelTant gdas, sai

ARl VEhY € aSHSESFR LAY | §hBY IdhiORLAGLEPNvalve system
mounti ng cup, a valve housing captured by the nounting

ccifbisAnpl e sbapiaxtesti ng wWdliitimnde@bpve Seilre housing
val ve housing, a valve stem sealing gasket which

captaperdtias vhé hmotetshenotp, canprilye @t stxbealdimagpfwithin
t he aerosol valve system a val ve housi ng extension,

arghdalocheskidalvalwd chensinad bi as e ebbamnsealing gasket
positioned within the val ve housing extension; said

whiglhy CorRey e havt Hy Bhei FEemopencREPTAREG & valve of
SR NE M A S L M LT
K TS R HEPRo B o8 T80 PLRToRg HoTAri e thin the
A ! S RN S o B ARy, v

ot} e BfPh RLREHA 0B88ing for entry of propellant gas from

the container into the valve housing; said check valve element
and said valve housing first opening comprising a second valve
of the aerosol wvalve system; said wvalve stem having an
internal channel for product dispensing, one or more orifices
extending through the side wall of the stem for product and
gas entry into the stem internal channel, and an annular
groove in the stem side wall within which the stem gasket
seats and seals said one or more orifices when the aerosol
valve stem is not actuated; said wvalve housing extension
having an opening therein for product in the container to
enter the valve housing extension; said biasing element in the
valve housing extension biasing said check wvalve element
against said valve housing first opening when the aerosol
valve is not actuated; said aerosol valve stem when actuated
first unsealing said one or more stem orifices and only

thereafter unseating said check valve element by action of the



gas entry into the steminternal channel, and an

annul ar groove in the stemside wall within which the
wat@aigasket seats and seal s said one or nore PCT/ABDO&E012672

when the aerosol valve stemis not actuated; said

val ve housi ng extension having an opening therein for

product in the container to J¥hter the val ve housing

extension; said biasing elenent in the_valve hqusin

sten agSIHThHthRE ﬁ’@egkiﬂa Yol snatte tQ andRy Bﬁ%ﬁiﬁgF g" enter
sai d val housi first i th |
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ort frcestana oﬁly er 8arter unsegilng sal chegk
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val ve enent to | ow product to enter the valve

cHMUIS | RE1-RXt 8NShEAE YRAlsHe nBOUH G tdlCupREr@ly TREE SIE the
orifices and the steminternal channel; said aeroso

sabal wecorst QEILwaeHo asictRid OIE1eRnS Epllewulit thgréaftée, before
bi ased check val ve el enent pushing the stem upwardly
tHeo fi1oste tdilevesaisl clhooil st vetdmo semteectidn ofiyom the check
followed thereafter, before the first valve is closed, .
vy e tedremeayra patdi bnopebhan hegash dillow dhreughe fhat haneing said
propel | ant_gas f]| ow through the housing said second,
sesteHl MPeHRg AL RISt oHee®ronfrer dreFe et Higes and
. I.nternal channel to purge renainin roduct in the ,
N GHARIR L tq PEESFaFeRaEiPEoBERIUCh; P abpopFem wmeil
val ve, bein urther characterjzed by the sence, of
s Tt VRS P TR T ISP R VB Sy o the
. se.t diLgbedalve,or SISl d s tisabhy ti
c%agregn#‘ln%:yzt%e@f :Bysrﬁ'\‘/al vgseancef vﬁwer gl% t1l51e sPrifg acting
directly upon the valve stem to fully close the first valve or
resist initially opening the first wvalve; and wherein the
closing of the first valve is initiated by the check valve
element biasing the valve stem upward followed, after
separation of the check valve element and stem, by the gasket
acting against the stem groove to assist in full closure of

the first valve.

2. The aerosol valve system of claim 1, wherein said

check valve element comprises a check ball.

3. The aerosol valve system of claim 1, wherein the
valve housing extension is a separate member mounted to the

valve housing.



closing of the first valve is initiated by the check

val ve el enent biasing the valve stem upward fol |l owed,
wa@bdoenowepar at i on of the check val ve el enent aPdI/B8ENG/012672

by the gasket acting agai nst the stem groove to assi st

in full closure of the first valve. 2 . The aeroso

val ve systemof claim1l , wWHek ei n sai d check val ve

el ement conprises a check ball . 3 . The aerosol valve

syst-em ofThe aerasol vieles nsyskeRapfechadmi Ag wherein said

extensiqn is a separate nmenber nounted to the valve
bifsidich @ iementhe ad Kids P F@Sydem of claim1 ,

wherein said biasing elenent is a biasing spring. 5.

The aerosol valve systemof claiml , wherein said

valye houging, secong ggﬁpéngysé%,ﬁngﬁ_ EREoHON MBS saig

wal of t'he va usl e aeroso val ve

a%hx% i 1 @e@o}xd} opael g e§@|eﬂd9_n€h96u%9r@h@ré:f.dié?evﬁall of

rough the stemsidé wall" are positione

IR 1BFe HARWLG N the stemside wall. 7 . The aerosol
val ve systemof claim1 , having an actuator nounted

on the top of the stem said actuator including a
mechani cal break-up insert at its nozzle.
6. The aerosol valve system of claim 1, wherein said
one or more orifices through the stem side wall are positioned

in the annular groove in the stem side wall.

7. The aerosol valve system of claim 1, having an
actuator mounted on the top of the stem, said actuator

including a mechanical break-up insert at its nozzle.



