1 0 JAN 2007 WO 2005/007516 PCT/ US2004/ 021876 MEANS AND METHOD FOR FI LLI NG
BAG ON- VALVE AEROSOL BARRI ER PACKS Field O The Invention The presehf JAN 2607
invention relates to the filling of propellant and product into aerosol

cont ai ner s wd/kws/oo7seci fically, the invention rel ates tecthszpiniigsg of such
contai ners of the bag-on-valve barrier pack type wherein a bag wthin the
container is intended to hold the product to be dispensed and the remai nder
of the container is intended to hold the propellant. Background O The

| nventi on Aerosol contai ner MESHS tAND BIRTHODr FORCRILEINGE | ncl ude t he

wel | - known pi st on-i n- can BASm@Ny¥E AEROSQIRARREER PACKE one form of the
|atter, to which the present invention is directed, a flexible bag within

t he can may %%&I&E%?& end&f‘_seal i ngly connected to the val ve housi ng of

t he aerosol fBnts are referred to as bag-on-val ve

systens. The pr t [ ro erpsol nt g o] nly is
filled into the flexi b‘f%%gigtdwﬁgﬁ;iéﬁ%tqﬁ% cg]ﬁti%‘?%%r & ¢ iﬁﬁﬁnd o
propel | ant OprSEUINRRS €Gn@RS prodlict| ethidt G dhRolaceathisepkai neryery si de
of the bag between the bag outer wall and the inner wall of the can. Wen

t he aerosol spécificallact e dintdripnopeillazet &ot shegat ilsiinghebHutweh wal |
of the bag to force the product being di spensed out the aerosol valve to

t he envir onneehtaiRrese) oft Rbe kad-opreRlvadaryiar serkatyem vhexedosa kig
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dispensed and the remainder of the container is intended to

hold the propelliant.

Background Of The Invention

Aerosol containers of the barrier pack type include the
well-known piston-in-can, and bag-in-can, embodiments. In one
form of the latter, to which the present invention is
directed, a flexible bag within the can may have its open end
gsealingly connected to the valve housing of the zerosol valve.
Such embodiments are referred to as bag-on-valve system=s. The
product to be dispensed from the aerosol container commonly is
filled into the flexible bag within the container and a
liquified propellant or compressed gas is filled into the
aerosol container outside of the bag between the bag outer
wall and the inner wall of the can. When the aerosol valve is
actuated, the propellant acts against the outer wall of the
bag to force the product being dispensed out the aerosol valve
to the environment outside the ¢an. When the wvalve actuation

ceases, of course, the product dispensing ceases.



2 _Heretofore, the filling of the propellant into the container out@igﬁ %
the bag usually has been acconplished by filling propellant under thi JAN 20
nounting cup or through the bottom of the container or by other conplex
schenmes andvo sdokmesisr €. Such forns of propellant filli ngCcwagzoeoriBree

speci al and expensive filling equi pment not owned by many commerci al
fillers who generally do own conventionaly pressure filling equipnent to
fill aerosol containers that do not include bag-on-valve systens. Such
prior art fornms dlergirafizedd,anthéi [fillgngancdl shebepsdpalldnt adatbi othe pri or
art bag-on-val ve systens do not generally permt product and_ propellant
pressure filPPReprines Qykedde gf oblee dags t“éFlaEME hﬁlhﬁ?ﬂw&é’cﬁéﬁhiﬁhﬁgcﬁx o the

t ai , that th duct d | | ant t i d th duct
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propel lant  Lgfeidiee CONtRIGBET EOMS| 88 PleobBe1BA0 F1d1R0gdUdy (Foduifxanpl e,

a gel) into the bag in the container. Both operations are carried out by
usi ng nost | yspersent andakxppnesedr €illihgnggeipmemenhotf hedh &b agatyps been
sealingly nounted onto the housing or housing extension of the aerosol

val ve, or oncommerxdialufdlders who mgenatsd lat dactwsd aanviemdiohedsphgssurdiousi ng
extension. In this application, use of the termvalve housi g% i n connection

with att achnehtling ¢ REubegent o teaiddo 2exgyalo osPRertner PCrreb2G94/ 228 876 3

include bag-on-valve gsystems. Such prior art forms of

propellant £illing c¢an also be slow. In addition, prior art
bag-on-valve systems do not generally permit product and
propellant pressure £illing to separately occur ‘after the
valve has been fixed to the container, such that the product
and propellant cannot mix and the product £illing cannot be

shut off by imprecise stem positioning during product filling.

Summary Of The TInvention

The present invention is intended to provide a simple and
efficient means to pressure fill, in either order, propellant
into the container outside of the bag and product (for
example, a2 gel) into the bag in the container. Both
operations are carried out by wusing mostly conventional
pressure filling equipment after the bag has been gealingly
mounted onteo the housing or housing extension of the aerosol
valve, or onto a fixture such as a wedge attached to the
housing or housing extension. In thig application, use of the

term valve housing in connection with attachment of the bag



shal |l al so be taken to include attachnment to such housing extension or
fixture. The propellant is filled fromthe filling head around t he 1 OUARIHWE
of the valve stem between the valve stemand the nounting cup opening for
t he val ve wbebisioaweé the top of the aerosol val ve gaskmetr/uszedsnesns t he

out side of the valve housing and the nmounting cup, and down into the
aerosol container outside of the bag poyinfed on the val ve housing. The

valve stemis depressed during this propellant filling operation so as to
al l ow t he aghaial alalov&gaskként obendlide ahkoschhent peopehkanthduaihbow
above the gasket. At the sanme tine, the filling head plugs the top

di spensi ng ep&epajonforhBixthxe. stem so that the propellant only fills
around the outside of the valvye stem as descri bed _above. The propel |l ant

filling operatioRPgsP Tady 1gpbibled frgmnkhe it Liog hrad#r e BLosol
systems Vmero%ttsgﬁrﬁgo'f % SCRA Al Y Olge%%ee%a Or?é r‘gaﬁ%?c%gggg%g ti:g‘e;he

val ve housi nig. resence of sucCh ‘a connected pro
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passi ng around the stem al so can pass between the bent valve “gasket and the
adj acent valaégosb®Wwa e galdkeitht BétwderDtheheut¥ide @ fhetsi wil-hethareinghe
housing inner wall and the stem outer wall. This propellant would then have
open access agdwths mtauritiagroduct ahdgdowini $nbb ther serosoili glintainer

di sadvant ageous in a _bag-on-val ve barrier pack wherein the product and
propel | ant éﬁ“&sﬂéebéfnﬁgﬁthﬁﬁewgéb‘a‘ia‘% the Mo howsime. The YAWVR007 WO

2005/ 007516 slzgrm/ Enggﬁlée()sZslé %uénl:ing this propellant f£illing operation =o

as to allow the aerosol wvalve gasket to bend to allow the
propellant to flow above the gasket. At the same time, the
filling head plugs the top dispensing opening of the valve
stem so that the propellant only fills around the outside of
the valve stem as described above.

The propellant f£illing operation ap described above ia
generally well known for aercsol systems where there is no
gseparate product bag already connected te the valve housing.
The presence'of such a connected product bag creates a serious
impediment to such propellant £iling in that the propellant
passing around the stem also can pass between the bent valve
gasket and the adjacent valve stem into the interior of the
valve housing between the housing inner wall and the stem
outer wall. This propellant would then have open access down
into the product bag. This of course 1is highly
disadvantageous in a bag-on-valve barrier pack wherein the
product and propellant are to be maintained separate from omne

another.



A first aspect of the present invention allows the above- descri bed
propel l ant pressure filling to be used in a bag-on- val ve system wheh0tJad 7007
.bag is already connected to the valve housing and the valve is fixed to the
cont ai ner. wihe@mspersieacconpl i shed by provi di ng an annul arcirusgmi/onssur f ace on
the valve housing, for exanple a frusto-conical surface, and an annul ar
exterior surface on the valve stem for. exanple a frusto-conical surface,
the two said surfaces sealingly contacting each other only when the

downwar d engagenextfigmtesspeet odf tthe prepait dnvehithbhnal heed thestlbsvéhe

val ve stem down the full distance to nmake such contact upon propell ant
filling. Thi¢esehHrt Pymeddars presserg ifilligohtadeqivged ducaclaghennor mal
actuating pressure of the .alve user i,n a, dowward or sideward direction on
the stemto Eﬁﬁg% Ter b ?ﬁﬁ?ﬁ£ﬁ?ﬁ¥%ﬂu}%ﬁ§ﬁf ¥ngorrRaEed; fe Eg?dv?igﬁective

frusto- Coniﬁéﬁ%er fa68s 8L V&ﬁlvét QP‘V‘H%HO‘&%? r@xe"“éénﬂ’a%&e?:‘!”tafﬁ'é‘”;?s seal

agai nst each ot during nornmal valve actuation, since such contact and

seal i ng duri RS LESALD B WrdvRki@ngNhn REQCUCE tddiRe Lhesabedyust tRag into
t he val ve housing and out the valve. The said respective frusto-conical

surfaces of takve shewsbmyl, hfasi expmplEom SRalsitegcagicalt saeatlcel had dai ng
propellant filling, block propellant during filling entering into the
product bag. aSrehamndxhentengsvuisee copr shel v lyehatem: hafed reamplson cal

may be utilized as long as they effectively seal ~against each other_to
prevent propEFraFe-cert@l nFurdeser neths oder Baye IFPRfassSongealpegiy of t he

present inventipon, fhe product,. bag in the can, . sealingl onnected to the
Vel ve housi nieRRR R HRRR 000 R85 Do 1 5o DRAAR] 02TgTgeRent
pressure of the propellant £illing head pushes the valve stem
down the full distance to make such contact upon propellant
filling. This downward pressure of the filling head will
exceed the normal actuating pressure of the valve user in a
downward or sideward direction on the stem to cause valve
actuation and dispensing. Thus, the said respective frusto-
conical surfaces of the stem and housing will not contact and
seal against each other during normal valve actuation, since
such contact and sealing during actuation would prevent
product exitiﬂg the product bag into the valve housing and out
the valve. The sald respective frusto-conical surfaces of the
gstem and houging, upon sealing against each other during
propellant filling, block propelliant during filling entering
into the product bag. Stem and housing surféce profiles eother
than frusto-comnlcal may be utilized as long as they
effectively seal against each other to prevent propellant
entering into the product bag.
In a second aspect of the present invention, the product

bag in the can, sealingly comnected to the valve housing, may



-5 be filled with product after (or before) the above-described
propellant filling. The product filling is carried out through thel0 JAN 2007
di spensi ng conduit of the valve stem wth the valve stem being depressed a
di stance cgpsh@piaid y | ess than during propellant fil loTgsbes/ozsguffi ci ent
anount to unseal the.stemlateral orifices fromthe valve gasket. Product,
for exanple a gel, flows down the centef conduit of the valve stem
through the stemlateral orifices, into the valve housing interior, and
down into the lFalednuich esrddudthaftakydorhbesdng) thhe aldwe delsettibsdhel d at
a predeterm ned gosition of depression by a conbination of a stem
confi gur at | ecRAdLARE nFidilingser t Tﬁeammél%nff@hlmg onsi ncarwiest odubt

n annul ar indentation in the  surface of

Filli head. Mb ticularly, .
the val've SEBRPRERyERE S0aRoPie Baedilt af (e cPRERG PoaBecvish Aol | dos

in the inse t [ J h ' i siti of the
La!vg s{en1§%%?%gggg?ﬁ$€%§§ ??éﬁ%#%??gﬁl??ggh?%?ﬁ%%%gkgﬁé&ﬁgg%enggﬂgﬂsIy
utilized, byt igg %Qspam&k@t 20 DDA o ARED1RGA6MRLE" oPithkals) -
Wt hout such a locking interengagenment, the stem position can fluctuate

under the prhessten dfatEredueiiedées ifigm the willwe gabRBt . ThirodddiGt Ba&i on can
either cause the stemto rise during product filling to partially or

conpl etel y ekemplet he gatlam flaiway alowsy | fhe esenivepresmdntitproetiuthef vhllirag, or
may depress the stemso far as to seal the stemagainst the housing by the
af or e- descr BE8®- arfrHonaY r bRe o /E6HI clatesali apedfiees pr dnéat Phodveldveilling
down into the ba I nventi.on di.scl oses a

. third t,, th t
novel netho °H§§ggi:}0%nt0‘§%'b°0‘{/rea%a2$‘g"%§/ 8351% Segntcc?ﬁnﬁf’&?g‘u?% By V3AKRe 2007

housing. The wvalve stem is held at a predetermined position
of depression by a combination of a stem configuration and a
novel insert adaptor configuratian in the product £illing
head. More particularly, an annular indentation in the
surface of the wvalve stem is utilized for engagement with
spring loaded radial slides in the insert of the product
£illing head to maintain the position of the valve stem during
£illing. {(Such stem indentations have been previously
utilized, but for the unrelated purpose of securing actuator
buttoneg). Without such a locking interengagement, the stem
position can fluctuate under the pressure of product entering
the valve stem. This fluctuation can either cause the stemlto
rise during product filling to partially or completely close
the stem lateral crifices to prevent product £illing, or may
- depress the stem so far as to seal the stem against the
housing by the afore-described annular frusto-conical surfaces

to prevent p&oduct £illing down into the bag.
In a third aspect, the present invention discloses a

novel method described above whereby propellant top pressure



WO 2005/ 007516 PCT/ US2004/021876 - 6 filling and product top pressure
filling, in either order, are respectively carried out around the V) AN 2007
stem and through the valve steminto a bag-on-valve system wherein the
product bago 200806dsieeady seal i ngly connected to the val PWETHSeMHAY8ENd t he
valve is already fixed to the container. The valve stemis in a first
predeterm ned depressed position for prgpellant pressure filling and in a
second predeterm ned depressed position for product pressure filling. Oher
f eat ur es an#ibhtimnt=ageprofiuthetqy psenturavEiitliioy, wnléitieemprdeentatsom t he
follow ng descriptjion, drawings and clains. Brief Description O The

Dr awi ngs Fi ﬁ‘?slie?"sl‘é?%FPFaF-egx?‘é‘F axPyRd- e (viadivel stewvangd throygkr ke pack,
bag- on-val ve, . aergsol .val ve st em of, t he resent invenption illustrating
the aer osol TS TH dFb8ea BRELTR TV Py o, Wheraih (g PARFYFT bag
Cross-secti gpa | o) ﬂ@g | aero o h resent
I nvention ggréjéis%%%%i %a@]f 0 |Yg%f¥l%§\r$§dvﬁér gﬁ% %fa%%gl ?éﬁ%fﬁ %ré(l& nghgfi 'l ed

into the aeyQFeé HPRNFAEY S1k&d AR the dewcdlher. PERASHABA dded EBUIdead;
Fig. 3 is an axial cross-sectional view of an aerosol valve stemof the

present inventfiogt Fipgedétesmingdr tdedrezsiedl poabisicecticanaprevpellait a
product filling head of the present invention positioned above and not yet
engaged wi threspuregfdplingyanderimol vBgaandypredetefmimief] depressed

position for product pressure £illing.
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 partial axial vcvross-sectional view of a
barrier pack, bag-on-valve, aerosol valve system of the
present invention illustrating the aerosol valve 1n closed
peosition;

Fig. 2 is a partial axial cross-sectional view of a bag-
on valve aerosol valve system of the present invention
corresponding to Fig. 1, and wherein propellant is being
£illed into the aerosol conta;iner oﬁtside the bag by a
propellant filling head;

Pig. 3 is an axial cross-sectional view of an aerosol
valve stem of the present invention;

Fig. 4 is a partial axial cross-sectional view of a
product filling head of the present invention positioned above
and not yet engaged with the bag-on-valve aerosol valve system

of Fig. 1;



1 0 JAN 2007 WO 2005/007516 PCT/ US2004/021876 7 Fig. 5 is a partial axial
cross-sectional view corresponding to Fig. 4 but with the product fli0 UAh#0
head engaged with the valve stemand filling product into the bag- on-val ve
aerosol vakueamysizeim of Fig. 1; Fig. 6 is an enl arged arcaluscoessssect i onal
view of slide nenber conponents of the product filling head of Fig. 5; and
Fig. 7 is an enlarged plan view of the_bgttomof the slide nmenber
conponents of Fig. 6. Detailed Description O Enbodi nents Referring to Fig.
1, aerosol val ve mist ens 10isnchudgargialondebai onakoghosedtiodi Metewr can
11 (only the top portion of which is show) with a top circular opening 12
Wi t hi n whi cheeBremandac i sBLg nodnbugg widh the qurmdudd yEillksppskerdi t hi n

mounting cup 13 is aeroso| valye 14 conprised ,of valve stem 15 and val ve
housi ng 16. WW%&G&%&LEG"QL V%%%@%W%&!ﬁﬂ@% insRe b RAgms a

flexible pro&y_g\%ﬂ%eg atga]r?:s%tlt %%ggg %{’13%%‘3%4 hri?l% sg_:i_tl I ngly connected manner.

Fl exi bl e bag e conprise ené€’and/ or other materials

(including in | argnat §dikoiMNerddged atia{flc&oﬁeo%céfsﬁgﬁ Wik oBAGLilde Wi | |
contain the product” to be dispensed fromthe aerosol container, and Is a

cl osed str uchetfifer idapPheuitsevEephe Prodite: tFAL1Ahgt Beabagewheg e 84 dra open
only into the interior 18 of the valve housing. The bag 17 is wel ded all
about i.ts top ofdigndg’tbst he ealsirdgedoplaneviewefetthenhartohbannfthdie
val ve housing. The bag 17 alternatively may be welded to a wedge or other
fixture at tHbldsdgParBOMPeREBRSI 8f B ®Bag 1 0 JAN 2007

Detailed Description Of Embodiments

Referring to Fig. 1, aerocscl valve system 10 includes a

conventional closed container or can 11 (only the top
portion of which is shown) with a top circular opening 12
within which i1s mounted aerosol mounting cup 13. Centrally
disposed within mounting cup 13 is aeroseol valve 14 comprised
of valve stem 15 and wvalve housing 1l6. Valve houging 16 at
the extension 1l6a of its lower end has a flexible product bag
17 attached thereto in a sealingly connected manner. Flexible
bag 17 may be comprised of polyethylene and/or other materials
(including in laminated form) and is of well known structure.
Bag 17 will contain the product to be dispensed from the
aerosol container, and is a closed structure throughout except
at the top of the bag where it is open only intoc the interior
18 of the wvalve housing. The bag 17 is welded all about its
top opening to the outside of the lower extension léa of the
valve housing. The bag 17 altermnatively may be welded to a

wedge or other fixture at the end of lower extension l6a. Bag



WO 2005/ 007516 PCT/ US2004/021876 8 17, only partially shown, extends down
into the container to near the bottom of the container in known fash0dAN 2007
Aerosol valve stem 15 includes a central dispensing channel 19 and | ateral
side orifi sasdfoorkisch are seal ed by gasket 21 when aepovwsz00802087614 i s

cl osed by annul ar gasket 21, which has a central opening. Spring 22 in the
interior 18 of the valve housing 16 bLages the valve stem 15 to a cl osed
position as shown in Fig. 1 when the valve 14 is not actuated. Wen

propel | ant s kedy Phiritiadliynthowe; caxxiendianidawpelintd that Gosaineer’ Tout si de
of bag 17, and product has been filled into the interior 24 of bag 17, the
aer osol val weayy dhembiostomeafythercontaingredny khownsfashildn, s depressed (or
noved laterally _in the case of a tilt valve), gasket 21 unseals from stem

lateral orifices®8505Phe FERUPES®! 1ohlBrbiiaT aft ctiEaldcdiaRensigal 7
presses inward _aaqainst flexible bag.17 to,.force.,th rooduct in.t bag up
t hrough t he c%’hnatné’% orr}El@nodTe)&a\l%ar\?g %'OLégi Ao 1R h%é)u@hf?lhtae’fealsecﬂ%%e@é’s 20
and up the §faRediSPARING LhaRAela)Pet P2t hE Q1L §1 YL oY 'S
known, an ac%% Uat or %ﬁot sfﬂomn, and 8’% Sar%oys ?or% ebnrgy % usergcﬁstl%scac_t uat e
val ve stem 1 f ¢hidhSPERSd REntWARNoB&RIANS Bpringi21 GRUeheathtiat £8k 1B0ri NY
22 forces valve stem 15 back to its position where gasket 21 again seals

| at eral orifofdhe2@alive preedng lerkimsedithecnsilng. shlew LBir o ng dlmddte first
aspect of the present invention, reference is nade to Fig. 2. Propellant
filling headSE-bien sRoFRCYR i Fipngl phen tbe wnbve sld isonotmeinmtied.

wel | - known apparatus. Val ast m 1]':'; hasig.i en depressed t_)Ly the filling head

and pl ug menmber eﬁiﬁﬁgpﬁgi ‘f“bg‘aﬁf 8ERrh ié“geh’é‘ fgerosol container 11
into space 23 outside of bag 17, and product has been filled
into the interior 24 of bag 17, the aerosol valve system is
ready for use. When valve stem 15 ig depressed (or moved
laterally in the‘ case of a tilt valve), gasket 21 unseals from
gtem lateral orifices 20. The pressure of the propellant
outside the bag 17 presses inward against f£lexible Bag 17 to .
force the product in the bag up through the interior 18 of

- valve housing 16, through lateral orifiées 20 and up the gtem

dispensing channel 19 to the outside environment. Ag is
known, an actuator (mot shown, and of various forms) may be
used to actuats valve stem 15 for dispensing. When stem 15 is
not longer actuated, spring 22 forces valve stem 15 back to
its position where gasket 21 again seales lateral orifices 20
to prevent further dispensing.

Now turning to the first aspect of the present invention,
reference is made to Fig. 2. Propellant £illing head 30 is
shown in f£illing position and is a conventional well-known
apparatus. Valve stem 15 has been depressed by the filling

head and plug member 31 plugs the top of stem dispensging



1 0 JAN 2007 WD 2005/007516 PCT/ US2004/021876 9 <conduit 19 to prevent
propel | ant passi ng down through the conduit upon filling. Plug nmenbtg JAK 200

an annul ar nmenber with a plurality of radially outward holes 32 for filling
propel | ant whanebdrseugh as shown by the arrows of Fig. PcruSsopelibant is
filled in known. fashion down through filling head conduit 33, through holes

32, downward al ong the outside surface @f _.stem 15, through the circular
opening 13a in the top of nmounting cup 13 through which stem 15 passes,
outwardly ossrduite 19ptof praiveatsgalopedlgatk ehsz2ingddswmariinouwhonghd he
out side of valve housing 16, and finally into container space 23 outside of

bag 17. Thi seerRIHdd ‘éi?OﬂlfH:Hg‘Q's viRhug leRsher  Jnols hrmnaienlasy gilesdt n U, S.
Pat ents Nos. 4,015, 73{ é)l\/éure 4,015, 75& g@wguresch) both ssued
April 5, 1o0%ithng p BEF AFE 83 Hardp 1gy OPEMBF ept 3% | $omefH MRS t hat

t he above-d @o‘l I 1] ur e duct b 17 is

al r eady pos?’g‘# n coL"EQéllg%er %%%ﬁ%‘ V\%r\é\giaét%gég gngl‘fon %‘f t he
val ve housipghpditydrt I{gmﬂﬁmalihtﬁ?omrfaa{i&a%ﬁy%ﬂa htf'fn %esent

i nvention that the propel I ant during propellant filling not enter 1nto bag

17, which i shed elondfire BBe tEOdgH Moles082] howrvathd lalbngbendi swasisgsd. This
undesi red entry would be possible wwth a standard val ve stem 15 and val ve
housi ng 16, surifidw of cdtery idfy tihzeugh Rheprdpehlant openidge X¥3d | whweer t he
top of gasket 21 also can force its way between gasket 21 and the side of
val ve stem 15°RO% REURAHEY FUP &ﬁeahﬁ?u%mh&@il shemhy PaeHecst @Ry Sy t he

\t;:ln'\[/edown gasvl'(ee:é[' thel t%?)owg wlrglwlrze gseaz.l.z.ng gagﬁegtﬂd% %n%%.l;:giy a gil:.a'/etht he
outside of valve housing 16, and finally into container space
23 outside of bag 17. This method of filling is well known,
and shown for example in U.S. Patents Nos. 4,015,752
(Meuresch) and 4,015,757 (Meuresch), both issued April 5, 1997
and incorporated herein by reference,

It will be noted that the above-described propellant
filling occurs while product bag 17 is already positioned
within container 11 and welded to extension 16a of the wvalve
housing. It is important in the barrier pack system of the
present invention that the propellant during propeilant
filling not enter into bag 17, which is solely for the
containing of the product to be dispensed. Thiz undesired
entry would be possgible with a standard wvalve stem 15 and
valve housing 16, in that, referring to Fig. 2, propellant to
be £illed over the top of gasket 21 also can force its way
between gasket 21 and the side ¢f valve stem 15 at the annular
area of contact 2la with the stem 15 of the bent dovm gasket

21 shown in Fig. 2. In the standard aerosol valve, the valve

stem 15 does not make a sealing contact with the inner surface



stem 15 does not nmake a sealing contact with the inner surface 1 0 JAN 2007
WO 2005/ 007516 PCT/ US2004/ 021876 - 10 of the valve housing 16 duri rigd JAN 7007
propellant filling, and thus the propellant forcing its way between bent
gasket 21 sygl2dofren7ssi de of val ve stem 15 will pass downwaraistdoscngis t he
interior 18 of val ve housing 16 and downward into bag 17. This is avoi ded
i n the present invention by providing a {gusto-conical surface 34 extending
around an internediate portion of the valve stem(also see Figs. 1 and 3),
and frust o- cofii theé valvé aceuBinexiEntiimigopowpelibatyailtihglsang &hug al so
see Fig. 1). Surface 34 may for exanple be at an angle of twenty degrees
to the verti B¢ PEERpLIATL foratngpitharan befwesnneenty giskato 28handeckhe cal .

In th I d, i L f th | I Fi.g. 1), .th f 34

and 35 ar o SERATATEa TR B CBRe AL HE PALE] HETPRERS fiEhp Ut e, 4SHP- {8 vo | <
tuated i | [ ' .| ‘

Gopr essed Suti EFoNeryo SobPrRg oo Padomopfak TheR Bao"ary (il 4a 1,

normal .act uahieiadd assuhe gedddit: aaekAtion Wieptevedind SRLLBYc22ontioNEVeET,
during propellant filling, the force of the propellant head agai nst the

val ve stem lburfadees4vakvendimim dbolund depr Easemmddiatiee byt ivic ot helhe

frusto- conical surface 34 and 35 nmake annul ar plastic to plastic sealing

contact withvatvd sthwr.(aliser efem eFiaes prbpenfan) » eichg frubéd-canigaks down

into the val ve housi ng extension 16a into the bag 17 since surfaces 34 and
r

35 seal of f PWEERRR) 3% BRFHRGIRT | aFrRuhithe YRlthReRe sl Lor Gpks ofte.

(1) oo headesd0 47 WABKERL BE ASEEGPTRLbE b R N EREShets BEOBUGLR0 1
degrees to the vertical, and surface 35 may be at the zmame
angle to the vertical. In the closed position of the aercsol
valve (zee Fig. 1), the surfaces 34 and 35 are separated from
one another. Likewise, when the aerosol valve lis actuated in
normal dispensing operation, wvalve stem 15 will not be
depressed sufficiently to Ibring surfaces 34 and 35 into
sealing contact by normal actuation pressure acting against
the force of spring 22. However, during propellant Eilling,
the force of the propellant head against the valve stem 15
forces valve stem 15 to depreszs sufficiently such that frusto-
conical surface 34 and 35 make annular plastic to plastic
sealing contact with each other. Therefore no propellant
being filled can pass down into the valve housing extension
16a into the bag 17 since surfaces 34 and 35 seal off the bag
from propellant entry. A conventional propellant filling head
30 may thereby be used despite the presence of product bag 17
in the container 11. Filling head 30 zlso includes spacer

c¢ylinder 36 and annular gasket 37, as well known.



cylinder 36 and annul ar gasket 37, as well known. 1 0 JAN 2001 WO

2005/ 007516 PCT/ US2004/ 021876 - 11 Turning to the second, product f§0UAK@07
aspect of the present invention, reference is nade to Figs. 3, 4 and 5. It
shoul d be walzosboss t hat product filling may occur aft @CT/USR04/HM8Wr e, t he
propellant filling operation of Fig. 2. Fig. 4 illustrates product filling
head 40 before it is positioned on the aerosol valve system and Fig. 5
illustrates product filling head 40 after it is in position for filling
product into bagfwming t¥e bthe secoml) | Prefduriadfdling! mkmeciutef thenul ar
wal | 41, inner annul ar product filling nmenber. 42 including product conduit

43, spacer cYFeRRRt Venii@®rs, 586EFoREe i Jafegret FAgF ord 4 k@ RenbEh 45.
Menb 45 | i,sed f d sli i.d dwthint id t
For exan! o “BORR 6 tadbir=raddBEs ISR LI a8 et hifell &FF oe

menbers 47 apds4fs (aliso e GuihehBabpBbir ol |98 Fogder, bﬁg{ﬁg{éngs 49

and 50 to bias the slide ers 47 an y | nwa and |y

i nt o openi ngifbus SRt préQuardss Bl mbubalr 06l W drel bt Ns PyEe8 oAS3 06N ONE
end of each spring, the other end of each spring respectively fitting into
openi ngs 47athada4Besol stalde nepdbioms 4and 48igWheéh plbulsictatds | produdead 40
is positioned onto the aerosol valve system the top outer portion 15a of
stem 15 fitsEihtropperahtUeatier i deedn posditigas £97, £431ingi nredustit war d

' h i d _50. f I ng,, gs. 3, d I
has annul ar CRIRGHRS 657 abBut Fens=ti ktan Brontascread o8 LRchided SHherefore,
as the ton OuLey RO LLOR 153 Ofslem. b, PSS ERoalBeelit sb" GHalbagPegy N 46.

radi al slides and snag in
including product conduit 43, spacer cylinder 44, and product

filing registration insert member 45. Member 45 is comprised
of U-shaped slide guides, and within the guides at for example
positions one hundred and eighty degrees apart, radial slide
members 47 and 48 (also see Figs. 6,7) that are spring loaded
by springs 49 and 50 to bias the glide members 47 and 48
radially inward and slightly into opening 46. Springs 49 and
50 abut product filling member 42 on one end of each spring,
the other end of each spring respectively £fitting into
openings 47a and 48a of slide members 47, 48. When product
£illing head 40 is pozitioned onto the aerosol valve system,
the top outer portion 15a of stem 15 fits into opening 46 and
biases the slides 47, 48 radially ocutward against the springs
4% and 50. Referring to Figs. 3, 4 and 5, stem,lsralso has
annular indent 60 about the circumference of valve stem 15.
Therefore, as the top outer portion 153 of stem 15 passes
upwardly through opening 46, radial slides 47 and 48 snap into
stem indent 60 under the force of the springs 49 and 50.

Curvilinear faces 51 and 52 (zee Figs. 6,7) of glide members



stemindent 60 under the force of the springs 49 and 50. Curvilinear faces
51 and 52 (see Figs. 6,7) of slide menbers 1 0 JAN 2007 WD 2005/ 00TH1BN 2007
PCT/ US2004/ 021576 - 12 47 and 48 now encircle the stem15. At this

posi tion, vwwg008k@8s in Fig. 5 valve stem 15 is in a deonseaky21dspr essed
position so that the lateral stemorifices 20 are no | onger sealed by
gasket. 21. The stem 15 is locked into.iggs precise depressed position by
slides 47 and 48 | ocked into stemindent 60, which depressed position is
sufficient #7 wmeeadls sieam emrivdleesti) iem ME. SOAYr ehlizapobdtieal i agly
engage stem and housing frusto-conical surfaces 34 and 35. To now carry out
product fil| PRAWR ARoFhag 37, vatveuttemsls fig i & Homyrensyd depresgsedt em

di spensi ng conduit 19, stem Jateral qrifices 20, interior space 18 of valve
Houm no. 19 BoRSERSnien BhETL rhe ' Ffrnel, atam msidiceny 20 are ROy IgAgeLy.

omoved. TnESaied Y §RRT FETC SRk 2 L8 pSnA ok, AR w8y B o

renoved. The précis 0SItr1oning the v per

slides 47, 43p20ds886MBdWiRR b?os:['i)&eQ'lHYanﬂr@é/ ARfekeliNen € ?UEC%‘;’ fi_BElQH\:bei ng

further depresSsed to seal surfaces 34, 35 and prevent pro I'111ng down
into the bagp, kHichl degded Pdditivhemsl SsdfPividnt Ngo UpndEglt @thbinl | i Ng
back pressure to seal lateral orifices 20 and prevent product fromentering
t he val ve howdfmges62@ubnnongl cugrehit! kenge serbindiiy cerasygecstehn thd
present invention, it will be seen fromthe description above that a

bag- on- val v8o¥girgnfrugfetrapiss] suréagesi 3¢ (3R Hhr and the valve fixed to

Lhe contalneT . RRTaoNS Y Buloek Rl A Gl bt Y D baiops! o
filled through conduit 43, stem dispensing conduit 19, stem
lateral orifices 20, interlor space 18 of valve housing 16,
down through valve housing extension 16a,’and into bag 17.
When the product filling is completed, the product f£iling head
40 is removed. The precise positioning of the valve stem 15
permitted by radial slides 47, 4B and stem indent 60 not onlf
prevents the stem 15 from being further depressed to seal
surfaces 34, 35 and prevent product £illing down into the bag,
but also prevents the stem 15 from rising up due to £illing
back pressure to seal lateral orifices 20 and prevent product
from entering the valve housing 16 during product £illing.

In a third aspect of the presemt invention, it will be
seen from the description above that a bag-on-valve systemn,
with a bag already in the can and the valve fixed to the
container, can therefore be top pressure £illed with both
propellant and product in either order. By controlling the
degree of stem depression and stem sealing during the
regpective filing operations, and by providing £irst and

second predetermined depressed stem positions during said



degree of stem depression and stem sealing during the respective filing
operations, and by providing first and second predeterm ned depress¢d RNEOY
positions during said 1 0 JAN 2007 WD 2005/ 007516 PCTI US2004/ 021876 - 13
oper at i onswopoesspatdiant only is filled to the can space mss2®/02idie bag and

product only is filled into the bag. A sinple, fast and efficient filling
system usi ng conventional pressure fidliang equi pnent thereby results. it
wi |l be appreciated by persons skilled in the act that variations and/or

nodi fi cat i omperaribespapeopel tdre pndyeiw £iliednto drhanvicainospade parttaide fr om
the spirit and scope of the invention. The present enbodi nents are,

therefore, ttdehdadcsns dersychsoplyuier fillrs ntadihe dagy cth Eimmgrel y as
an exanpl e, a di ube..nmg xtend, fromthe va)] ve housi ng do into the

o odunt b fapt Sub el e fiad SRR A cORvennt ofa) brashuts.l ¢

I b des. it di h ificati

al so be un eﬁrﬁg_gg& E%&Fggﬁktkﬂ%%?%ge%hgs_ used in the specification are

used and inten insre Ion e normal positioning shown in the

drawi ngs, and ar Qtnﬁs.qu%?gra%ihe&erﬂ%e&aoas SRF1Td S i 8he ladk TN 2007
-14 What is clainmed is: 1. An apparatus to assist in pressure filling

propel | ant iviirGatibhexiandy obragrodifivakiendenagobevabde ypsStuha Rdsegtan
outer propellant-storing container having an interior container space, said
propel | ant tigvieatfich| withavrd depaxbinaifvem $bacepduiti gedtsropd |aikithlee bag,
conprising an aergsol valve having a valve stem a valve stem gasket, a

val ve housi AgVERFLSR: | exThP ePES§RbuRPRAITTERES d2%%t vELREBEPHY: KReP& n t he

val ve stem has .an internedjate portion.w t@ an .exter,ior f usti)-coni cal
t .
annul ar surf%ﬁﬁ?lgﬁge?hgs 1llus ré%lve and no restrléilve £ure Yy as an

example, a dip tube may extend from the valve housing down
into the product bag’/to prevent the bag "pocketing" during
dispensing. It should also be understood that positional terms
as used in the specification are used and intended‘in relation
to the normal pésitioning shown in the drawings, and are not

otherwise intended to be restrictive,



val ve housing has an interior frusto-conical annular surface, said
respective frusto- conical annular surfaces engagi ng in annul ar seal{ilngaN 7807
contact with each other when the stelMis deeply depressed for propellant
pressure filling, thereby preventing access of the propellant into the
flexible bag; wherein . said valve stemacts as a single integral nenber;
wherein sa a*@§§%@?§#% frusto-conical annular surfaces are separated from
one anot her when the aerosol valve is not actuated for propellant filling
and only engage each other during propellant pressure filling;, wherein said
val ve housl.ng i s Astagparetusit¢ assist bypresparabliog peopsilant iptogpéiblatbagioht i ng
orifice thuﬁ%%h th? ousiqgnihde mal% axia@%¥ Rﬁlom/tFe vglve st em gasket
and wher ei W YhaETP50L E1V55Y S ETR At 81T BB e T SRS SPPHY! E8YiP&aPher i's not

i n cont act inwriob cbhiginkNépRte, BhidPropdianivalbédilla i M8 cdiRgneraphstaditade Bt t he

val ve to discharge product fromthe flexible bag, thereby precluding
passage of flexible bagicompsisire anperasal wlvelaving healve gempa valve stemmbgaskét, s he val ve
housi ng a e b SC t . I st e rific . The
appar atue SFTERaRAYHY G HIEbEE AR I R A B T AL Sl o
surface engeagihagass titehmedlavepdidus with anrtkestiod frufto wshizaLamiubalsudivewhdthesur f ace
at a position substantially separated fromthe bottom of the valve stem 3.
An appar at YAve pusing has ap inteerdeysterconiegl appplan ypiare. spid respestive frpsisd bl e
bag-on. Vel feaPELRRR sula@ndyh PR ddlaP deafind L5REA Gt RN YRRGRRA M L NI N
propel | ant “cont ai ner avi ng nteriror contalner space, sald propellant to
be fill ed stahds ddeplycdoprassetefor ppapeHant pudssird dilkifie thdrebyi frkeerttiag acelHpf i Si ng an
aerosol val ve haying a valve stem valve KCO sing and a gasket nounted into
a mount i ngthg @ﬁapeﬁamdn@éé%ﬂﬁmél?rbaguw PR seikvalg sfem ag@@wémlw&mgwg a top

surface abﬁitéﬁlb wheReh §£%%Pégt%?rlﬁfo-é A Ar R B 5448 aw%gfutaggrfram' ve is

cl osed; said valve stem having a central dispensing chan product 1 0
JAN 2007 etkemandihepehsn tig aansiobvalvers nobacudted for proetladti fdbsg exd erlgdi ng t hr ough

the valve stemside wall . into said channel: said.flexible bag sealingly
attached tEE D ok Prape T PeSr S0 s SO S H GaA DORTPOR i {5 an
exterior afpucahized b? ALARBEL A Dol e MRS bABcRYIME th@Rodsigehidor annul ar
surface, said respective annul ar “surfaces engaging i annul ar 'seal i ng

cont act wi whil exiely btlherthewane stom gaskehand wiersm thedeteriessfittie buter pr opel | ant
pressure propellant-storing container is not in contact with the interior of the valve housing
upon actuation of the valve to discharge product from the flexible bag, thereby
precluding passage of the contents of the outer container to the interior of the valve

housing and consequent discharge through the valve stem orifice.

2. The apparatus of claim 1, said valve stem exterior frusto-conical annular
surface engaging said valve housing interior frusto-conical annular surface at a

position substantially separated from the bottom of the valve stem.

3. An apparatus to assist in pressure filling propellant into a flexible bag-on-
valve aerosol valve system having a flexible bag disposed within a propellant container
having an interior container space, said propellant to be filled into the container space
outside the flexible bag, comprising an aerosol valve having a valve stem, valve
housing and a gasket mounted into a mounting cup, said gasket surrounding the valve
stem and having a top surface abutting a bottom surface of the mounting cup when the

valve is closed; said valve stem having a central dispensing channel for product



filling between said gasket top surface and said nmounting cup bottom surface
and around the outside of the gasket, thereby preventing access of {DegAN 2007
propellant into the flexible bag; whbrein said respective annul ar surfaces
are separated from one another when the aerosol valve is not actuated for

propellant filljing and only engage each other _during propellant pressure
filling; viispcasingaad anear W@rqqla%gfﬁﬁ&%ﬁgs @%%ma&&féfq%agwalvwem Wk of a

propel | antinfd dahd BghnREL Ekaij& %&M%%ﬁ%hﬂmhwm%aﬁﬁvm ﬂho@mgfaga{riar yRgkow the

val ve stem seal i ng gasket and wherei e interior of the o

pr opel | ant stehdwiing a posterawitk an exsteriot annulas surfzestandisaid vialve Homsieg havingf t he
val ve housi ng, upon act uation aof the .valve to discharge product fromthe
{rext ble. pabiaRE Paffiniibiart i b aRe ot Sint SufheS S Eelh htiirenie
cont ai ner ¢dntdch rithita€h bEr Wher 1he stel ¥elebsly FepressRB dorGRDpARMEplessudd SChar ge

t hrough the valve stemorifice. 4. The apparatus of claim 3, wherein said

respect i veliling betvees srifl geslet tonymgiapgand seiemaunting awdiottam sokeaand wit h each
oL ORGPl BRI 0B Aty PRI ] EORAG P o e
surface angexibleibdghokiGtinGaidvesiebve amlir siirfsods hrRGepahRd B ohd Attigrconi cal .

when the aerosol valve is not actuated for propellant filling and only engage each other

during propellant pressure filling; wherein said valve housing is characterized by the

absence of a propellant filling orifice through the housing side wall axially below the

valve stem sealing gasket and wherein the interior of the outer propellant-storing

container is not in contact with the interior of the valve housing upon actuation of the

valve to discharge product from the flexible bag, thereby precluding passage of the

contents of the outer container to the interior of the valve housing and consequent

discharge through the valve stem orifice.

4. The apparatus of claim 3, wherein said respective annular surfaces engaging
in annular sealing contact with each other, engage at a position substantially separated

from the bottom of the valve stem.

5. The apparatus of claim 3, wherein said stem exterior annular surface and

said housing interior annular surface are both frusto-conical.



