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. Avalve (10) comprises a unitary valve housing (12), a valve stem (26) disposed
in the housing having a Yower portion (32) with a recess for a gasket (46). The valve
stem further having a recess in its base for receiving an incompressible, free—falling
object (44). The free—falling object is disposed within the valve housing such that
the valve is precluded from opening when the valvel is in an upright position.
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the container it has to be ensured that enough propellant is available in

t he cont ai n‘&h?:%‘é%?’r espect to.the anount of product. ConseFe,?R]tsLMMlsi't

has to be that the propellant is not allowed to exi
unnecessarily, i.e. the_ product nust be expelled at the same tine as the
propel | ant. Valve For Pressurized Containers-2- | f
product is not expelled at the sanme tinme as the propellant, t he
propel | ant nmay be progressively enptied out of the pressuri zed
container until the remai ni ng anount of propell ant : may becone too
| ow Wi t h resixis t dnvention oelptesucko & valver ¢fer niangprassurized: ai ner
to ensure the conpl ete di spensing - of the rest of product from

i nsi de coatadaexy ipeyecsregifdically, an aepasqlegtonfainfr product which
cannot be expelled frominside t he pressurized container, is then
wasted. O her possible drawbacks of propellant exiting

unnecessarily fromthe thI t__(:ont ai ner are deterioration of the

char act %m-?—ge———é#ﬁet e _ioven |l ed product. For exanple, when the
product is a _foamn . the . density o he fgam i ncrease
2 HrAdrrnired oaflpathts (08udiDy ' Yopaud,  BOTETBA

B[gggg' g;gt e%&é?ﬁ%igggggﬁ%ﬁé%fn%%)?” Tha propé’ﬂe&?é’%gﬁgflﬁ"ggggtéss not

' the necessary pressure inside the container. The propellant
may be a liquid or a lgaseous propellant. When the propellant
is a liquid propellant, the pressure inside the container is
created by the vapor pressure of the liquid propellant. The
gaseous propellant and the vapor phase of the 1liquid
propellant are usually located in the headspace of the
container when the container stands in its upright position.
The pressure inside the container is higher than the normal
outside atmospheric pressure. The inside pressure of the
container is maintained by closing the container with a valve.
Consequently, the propellant tends to exit from the inside of
the container once the valve of the container is opened.
Thereby, the propellant also drives' the product out of the
container. .

In order that all of the product can be expelled out of
the container it has to be ensured that enough propellant is
available in the container with respect to the amount of
product.  Consequently, it ha.ﬁ to be ehsuxed that the
pPropellant is not allowed to exit unnecessarily, i.e. the

product must be expelled at the same time as the propellant.



the discharge orifice of the pressurized container. I|ndeed, It has

to be ensur eYOM4#9%he propellant is obliged to pass RCT/USIPD41820
product, pushing at |east part of the product out of the
pressurized container. This undesirabl e-p@sttioning of. 20 t he
propellant with respect to the product and the discharge orifice
of the presElipreduchniainrt expebied ate e wame thigme as the pyppeddanted
container is allowed to discharge while the container is rotated

fromthe deshe ePXFReWAABE JBRY( R Progressively mppiedput wadh the
pressurized contai per .conpri ses a Zf di Iube-connectzgﬂ t he -

di schar ge PFefRUTiFed goRpippr ymtil the r ipg amcoymth o prrRetdans:

t he pressuri zed_container, the undesired direction would be to

i nvePt t he TAEs RETRY Yoo ! 18w Bhthi kesPech &Ko n TeehpRiePISIRCY n
t hi osition the, . . = 3- .
UnsBobe” br REPrIRing ip the container to engure the coppletd dispensing |
fromthe insj f ] t dip.t s L

buohi ot heoh, ead rb8€, 68 pRLARE:! PEHIInb et Bibasurizen Wohiliher,

pressuri zedr@ni-gLRebrdege Plodutt Yiiéh Gannot ﬂépeﬁ#gﬁlehhgrkilﬂudgﬁs{jﬁ%

direction woul d be when:the“contai ner I's not Tnverte -t
contai ner ighéelpteddiiriiied &bhtainer is tHBS! AMiebdY URSEREE PoBlslibvaR

| eads to the escape of gaseous propel lant fromthe inside of the
container, deswbaekkheof propellant exiting unnecessarily £rom the
io container are deterioration of thé characteristics of the
expelled product. For example, when the product is a foaming
product, the density of the foam may increase in an
undesirable manner.

The discharge of propellant without product may happen
is5 whenever the product is not placed between the propellant and
the discharge ori.fice of the pressurized container. Indeed,
it has to be ensured that the propellant is obliged to pass
through the product, pushing at least part of the product out
of the pressurized container. This undesirable positioning of
20 the prope-llant with respect to the product and the discharge
orifice of the pressurized contair;er may be reached when the
pressurized container is allowed to discharge while the

container is rotated from the desired discharge posiﬁion.
For example, when the pressurized container comprises a
25 . dip tube connecting the discharge orifice at the top of the’
container with the inside of the pressurized container, the
undesired direction would be to invert the pressurized

container, i.e. to turn it upside down. 1In this position the



product i's not ositioned between the discharging opening and he
propel | ant. W #)‘93?311 cases this |l eads to the escape of "“1‘8\’%3@#}52

fromthe inside of the container wthout any correspondi ng
expul sion of product, resulting in~ Bhe corresponding

dr awbacks as di scussed above. %ﬁ f1é£

i ndustry naassgug @xeRerlantign the c’&ﬁ?ﬁ?ﬂ@f‘? tlﬁatc??u gel a neezc'ip:tmg

provide the pressurized

prevent s 1dérectly £ roabgaﬁena,nafidens‘fa#ﬁééiw bty AF kR0 FEE Al ocusd of
a1 et g BRI 0 Rh DRTBEREE nOREER S lF | PR orm ol a

20 bal |, .l ocated . nsi e
the di schaF’QEt&ﬁsf rc R tgge EESSUI‘I ze dég%%l%%ﬁhgﬁag ol ADELe &

pr essurl zea&core:ﬁlg,lerrlfg(r:th S %@M?ﬁf&%ﬂ %ﬁa% vheh N€he containpki Or

art® the b anismis 1n ect contact with t he . product
and the propell g YRiRad, hqcﬁschaégbeatahawr %% heldWagriiit val Thief
t he pr essuf zed” container 1's opened It has been found that
the bl ocki iy éﬂfothbi‘igﬂedpositn.on léadshts vhg éscape dEsgaaegusg
fl ow only works . discharging rates of about 2 granms of
product pep, from the inside of the container, becausel- the

the maximum|limt. Indeed, the discharging rate has to be | ow
product is not positioned between the discharging opening and

10 the propellant. In both cases this leads to ‘the escape of
propellant f£rom the inside of the container without any
corresponding expulsion of product, - resulting in the
corresponding drawbacks as discussed above.

It is well known in the iﬁdustry making pressurized

15 containers that there is a need to provide the pressurized
containers with a blocking me;'hanism which prevents the
opening of the pressurized container when the preséurized
container is in an undesired orientation. WO-91/03 408 and
WO-95/06 606 describe blocking mechanisms, e.g., in form of a

20 ball, located inside the pressurized container so as to block
the discharge orifice of the pressurized container when the
pressurized container is in an undesired orientation. In the
prior art, the blocking mechanism is in direct contact with
the product and the propellant during the discharging flow

25 | when the valve of the pressurized container is opened.

It has been found that the blocking mechanism positioned
in this way in the .discharging flow only works for Ilow

discharging rates of about 2 grams of product per second as



enough such ‘that the bl ocking neans, e.g. the ball, is not dragged
in the prodw9smsd’or propellant flow O herw se the PEITAINRP/AYS
means may be pushed by the dischargi ng product and/or 5 propel | ant
into the bl ocking position of the valve-egena when the valve is
oriented in the correct position. Therefore, it woul d be

pref er abl e gige heaseimuhl bidd g mMedesd smlsepbisdltalrging rate fHaantidide low

di scharging flow of the product and/or the propellant. 10

A Dbl ocki neenoeghasusin thaththesbloekimg cueaspone.ghe the ball, is not

di scharging flow of the product and/or of the propellant is, for-
exanpl e, dedragged im tise preduebsandligr parpei landc £lows Otherwise dleve
conprising a bl ocking mechanismalong a _side of a val ve stem

The bl ockibkpeieing means may e @uﬁé}%lhsarthelélschangr%p@pé@cwmlor
menber, a circular plate and_ a_ no ressible ball. The
tr aBsver se REFPeREABEr 1050 FH@ b1°°kin9(99§iﬁ%ﬁnp?§t &r ¥alyvg gven when

connected tqQ each, other. The

bet ween t he"R§ SYRYEP 18 RF eﬂﬁﬁge?n the °°rr3W§rS%%E%thgﬁg&hbiégﬁgced
Terber - TOWORR PRo RATUEFADIS to by T RiorEil BRTAHBHE: Stee Ry o
el | ?—ﬁ'ea'v*%’*‘ | 8h8 " Wachargtng (LG B S ThESaTt ?%%é K% 1
bal 1 1ol Ts PRI IRE o the ¢ reul ar plate onto the tr Sﬁﬁigriﬂeé‘héf‘?
wayb, SANCB1bBRihGANMERNER MM | WRIDET 18 NRbpREg¥ea! e¢rbh t hte
o discharging flow of the product and/or of the propellani: is,

for example, described in US-3 186 605. Thus patent describes

a valve comprising a blocking mechanism along a side of a

valve stem. The blocking means comprises a circular
i5 transverse wall member, a circular plate and a non-
compressible ball. The transverse wall member and the

circular plate are rigidly connected to each other. The non-
compressible ball is placed between the transverse wall member
and the circular plﬁte. The circular plate is smaller in
20 diameter than the tré.nsverse wall member. To open the valve,
the transverse wall member has to slide axially within the
valve chamber towards a transverse shelf wall. The valve is
free to be opened when the ball remains within the diameter of
the circular plate. The valve is blocked when the ball rolls
25 away from the circular plate onto the transverse shelf wall,
since the transvérse wall member is not prevented by the non-

compressible ball from sliding towards the transverse shelf wall.



conpressi'ble ball fromsliding towards the transverse shelf wall

-5- WO 994393 ever this valve is quite bul ky, since t hECSHSOYP4152

di aneter of the valve is increased by the transverse wal l menber
and the val ve chanber with respect to stasdard val ves for standard
pressurized containers. Furthernore, the part of 5 t he val ve

conpri sing the bHowekvey rthimnivedwves imcquitteorbulisy, since thde wfexakl
val ve stem Consequently, the container needs to have a wi der
openlngtCJ@iasﬂtﬁﬁeQﬁwéhﬁlGﬁhﬁetﬁ$slﬁﬂnﬁﬁﬂQGch the transverset arakk
with respect to usual val ves, 1. containers in mhlch to

i nsert thi seg@beE apd é;bs I’Yé'\?-éfec &h?@bem with zpeeeer| fo g¥amdard amlvesle.

This increases manufgcturl ng costs of a container with

al so he
this kind ofoF#%2n 331“1 Press“r’-zes&n%?wé? RSFE - of ’b?‘b‘&marﬁechlaﬁizﬁh’rhof

d bed WD- 89/ 1088 F 637 87 EP- A-0 526 298. Th
oo oo Ene valxacﬁaww%ggnﬁmge cking s chked f (RS

ST A e A R g A
SLCLh: Rgﬁﬁié%vtéhgﬂi?e%% %r@? unclfzévgnl ng é%é{e‘-_lon of trhhe'c% %%;ﬁﬁén
mechani sm g4et NgEARA Enekt Qi‘ﬁhbeﬁasﬁgﬁlﬂd B2t ysual valves, i.e., the-
containers in which to insert this valve of ‘605 have to b.e
10 speciallf adapted and made. This increases also the
manufacturing costs of a container with this kind of valve.
Another type of blocking mechanisﬁ is described in
WO-89/10881, FR-A-2 637 870 and EP-A-0 526 298. The blocking
mechanism is now located within the nozzle outside the
15 pressurized container. It has beeﬁ found that having the
biocking mechanism in the nozzle limits the form and the
dimension of the nozzle itself. Indeed, the nozzle has to be
constructed in such a manner that it allows the functioning of
the blocking mechanism. Furthermore, it has been found tha@:
20 such a specific nozzle comprising the blocking means has an _
increased cost with respect to usual nozzles available on the
market. This means that when the blocking mechanism is not
part of the valve, only specific, usually not cost effective
nozzles can be used.
25 A.further type éf bloéking mechanism is shown in British
Pat. No. 1,470,013. Asg with several mechanisms of the érior
a.rt,. in the British patent, the product flows through the

blocking mechanism.



20 such a specific nozzle conprising the blocking neans has an
I ncreased cwxyowg3®ts respect to usual nozzles avail abl e on t hePCT/US99/04152

market. This means that when the bl ocki ng mechani smis not part of
the valve, only specific, usually not cosg gffective . ~ nozzles can
be used. 25 : A further type of blocking mechanismis shown in
British I ending Eurdh i3 Paterit AppIavaitllonReNaRPSAE 08h 1t BE3,
pri or art, in the British patent, the product flows through the

bl ocki ng mgsilslished on December 10, 1997, there is a valve blécking

I n pending European Patent Application No. EP-A-0811 563,

publ i shed awedkamiimerdé8cribéd, whareini thea hhbolkihgatkébgnism preventing

mechani sm descri bed wherein the bl ocki ng mechani sm preventing the

openi ng of the opendnghaf tHeedvadwar gheyy itheedbbchhege brifice/abfethe in

an undesired orientation, is separated fromthe . di scharging flow

of Bhe di scHR¥Y® ngSpiad @ WnRPRHECed optienkpation, -is Hepanated déremethe

pressurized, contai ner when the valve,is in an open position,

al | owi ng tf%iﬁééamlﬁﬁyffﬂgt° f FRediRcharging product and/PEPEORRLLARE

mar ket and havi ng_ dj gensj ons_whi ch,al l.ow the, 10 l'ication of the

val ve of s 'maﬁéﬂ*ggpﬁ‘?cﬁ??ﬁﬁufﬁed °°nga"’.‘85n'§7gﬁf"i gﬁgl VRoNEatReil an

In the i nve‘%éﬂ) rbgLiéi‘Bg, Egﬁ.&%gggp.%ﬁn%musaeogf Caar;tj} Ocnost effective nozzle
available on the market and having dimensions which allow the

10 ~ application of the valve of said patent application to

conventional containers.

In the invention of said European patent application
there is a valve comprising a stem, a housing, and a blocking
means. The stem is movable within the housing to allow the

15 opénin_.g and the closing of the valve. The stem comprises a
discharge orifice connected to a discharge conduit. The
discharge conduit is located on one end of the stem. The stem
is free to move reciprocally within the housing. The blocking
méchanism is situated within the housing and acts to block the

20 movement of the stem within the housing when a container
bearing the aforedescribed valve is in an undesired position.
European Patent Application No. EP-A-0 811 563 is incorporated
by reference herein and made a part of the disclosure of this
invention.

25 As noted earlier, an aerosol valve is a multi-component
structure. that must be molded and assembled. Aerosol valves

are also mass-produced items. Any decrease in the number of

~molding and/or assembly operations affords a considerable



there is 'a val ve conpr|5|ng a stem a housi ng, and a bl ocki ng
nmeans. The ¥Q@M438%3pvable within the housi ng to allowthe §CT’US99’8ﬂ(§?n ng

and the closing of the valve. The stem conprises a ' di schar ge
orifice connected to a discharge conduit.7 =-The di scharge conduit
is |ocated on one end of the stem The stem is free to nove

reci procal |9coRenie AdvanhagegtoTHhe)| yalvey manufactuperhani 3t 55 one

situated wi t.hjn the hqusing and acts to block the 20 novenent of the
stem wi t hi IPRIRPRRG TR eptign 0 @ass-produce,the pdockdng valve of

af oredescri %v s in,an _undesir ’C:i pQsi tion. Eur opean Pat ent
Appl i cati orP %F”ﬂ‘ﬁ"%’il"%G% PganE% V& MAnnexr. Ly reference herein

and made a part of the disclosure of this i nvention. 25

As noted earlier, an aerosol valve is a nulti-conponent structure

t hag nust ﬁ%%%ﬁ @nghgsiggghg_d‘_bnAerosol val ves are al so

mass- pr odu n the nunber of nol di ng and/ or

assenbly operatisfs 3££8EH3 9a19BSLECHMSE inventi rises, a. unita
o Geprises a TY

-7- econon ¢ advantage to the val ve nanh I s one

obj ect of thiBrd WAMiRY, (2 vEBYe pé@&HC&lEﬁnghoﬂi' B9i4%h¥8sPhg having a

this invention in a cost effective manner
lower portion with a recess for a gasket, which gasket seals

against the interior of the lower portion of the housing to

10 form a valve blocking chamber, said .valve stem further having
a recess in its base for receiving an incompressible, free-

falling object when the wvalve is in a predetermined
orientation that permits actuation on opening of the valve,

- said gasket on the lower portion of thé valve stem being

15 integrally formed with the recess of the valve stem.

Brief Description Of The Drawings

Figure 1 is a cross-sectional view of the valve of this
invention sans a mounting cup, showing the valve in an upright
20 position.
Figure 2 is the valve of Figure 1 with the valve shown in
an inverted position.

Figure 3 is a plan view through the line "3-3“ of Figure

25
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5 - Summary of the Invention The aerosol valve of thi

i nvention cO@PPY¥4EB g unitary val ve housing, a valvepgT@ﬁ?ﬂ?ggﬁsed
in said housing having a | ower portion with a recess for a gasket,
whi ch gasket seal s - against the-isterior of the | ower portion of
the housing to 10 form a val ve bl ocki ng chanber, said valve stem
further havbatailed Descrimdi : entfion recei vi ng an

i nconpressi ble, free- falling object when the valve is in a
predetermined In Figune dnt dhevakwe obrthis imvention da spewnndrofan he
val ve, sai d gasket on the |l ower portion of -the valve stem being

15 i nt ugraohf f pPAAGieR: rRde the c¥alye ( RaYvan9k Remactivated to
Brief Description OF The Draw ngs Figure 1 is a
cross- sect | GREFPATSR PRI ve of this, i nvention sans a

UKL CUP, SO B e e e B gt BRSO 20, nae
I ng[tg? E?éh&'@&rxlre igousing 12, tﬁiegxu1£8e% ie%da c@ %vrllivc‘ihe%gsh rguggn?%gtl ilrlle
for rapidly filling the container, not shown, with propellant.
The upper end of the housing is more fully deécribed.in U.s.
Patent No. 4,015,757. The lower end of the housing 12 has an
10 extended portion 16 which defines a recess 18. The bottom
surface 20 of the housing 12 has a raised portion 22 formed by’
two intersecting sloped .portions 24 that traverse the
diameter of recess 18. An elongated slot 50 is disposed in
the housing 12, which Blo; is open to the inside of the

15 container (not shown).
A valve stem 26, having a body portion 28, a valve stem
orifice portion 30 extendin§ upwardly £rom the body portion
28, and a lower portion 32 extending downwardly from the body
portion 28 is disposed within the perimeter of the housing 12,
20 the body porgion 28 and the lower porﬁion 32 being surrounded
by the housing 12 and the valve stem orifice portion 30
extending'beyond the upper end of the housing 12. The upper
portion 30 of the stem 26 has stem orifices 34 leading to a
central conduit 36. Located atop the upper portion 30 is a
- 25 discharge button or actuator (not shown). At the base of the
lower portion 32 of the valve stem 26 is a recess 52
terminating at its lower end in a tapered entry poréion 54.

The depth of the recess 52 is sufficient to receive the steel



Det ai | ed “De LDL] O The Invention In Figure ve
of this i nv&ﬁé#’%‘#ﬁg shown in an upright position anc};]q%g&\?g}‘@%

may not be activated to di scharge product. 5 In Figure
1, the valve, generally designated as 10' Bas a V?|V$ Pﬁu3|ngh12

t he upper end of which S a condU|t for rapidly filling_the
contaner AL nddn, ﬂﬁFﬁ HopLRe nﬁnnular edgﬂ?ﬁﬁuﬁﬁeﬁhﬁuf?ﬁeﬁﬁesz is

IR ERHNV-GH NN S——. T i T
e i Y
24 that travyige offfice %orﬁioﬂ' 3'68%?' t%]e WA g A é@ag?;‘%gdoﬁl af 50

S dlsposed |n ousin ch™slot” TS open

the 515 eIt @& 6nd rEEa:@hﬁ-M‘)stem or:.?:l.ces 34 Qhed \é:%t 6’1&@.@ '191 a

. body portion 28, a valve stem oritice portion extendi ng

upwardly fr gidded bpeBirebhi,0hs a gasketS.3gNd 3 | {n§Olhlol %3§imP0ﬁed
extendi ng downwardly from the body portion 28 |s | spose t

the peri et HJetedrie theusbody lportibn 28 & kedy WoIdé Okt 208 tdifa ! Quer

portion 32 bei ng surrounded by the housing 12 and the valve stem:
orifice portinterdupted annubaresHonddeeyazd difpdst o Nchef 1ékerhaysai bF

12. The upper portion 30 of the stem 26 has stemorifices 34
'l eading to &he stem (smentRigumeijui t DiSpdaehtied thieopetleasuiBed spar skeal30
Is a 25 di scharge button or actuator (not shown). At the base of the
10 ball 44. A second or lower gasket 46 is disposed in the
annular recess 48 encircling the lower portion 32 of the valve
stem 26. The lower port:Lon 32 of the valve stem 26 is
dimensioned relative to the inside wa.ll of the extended.
portion 16 of the housing 12 suc'h that the lower gasket 46
- 15 seals off the recess 18 from the interior of the valve housing
above the lower gasket 46. The spacing of the annular edge
55 £from the steel ball 44, as shown in Figure 1, is.
sufficiently proximate such that a downward thrust of the-
valve stem 26 will cause the edge 55 to abut the steel ball 44
20 and prevent further downward movement of the valve stem 26 and
consequently preclude the stem orifices 34 from clearing the
gasket 38 to permit delivery of product/propellant to the
conduit 36. f:hrough the elongated slot 50. |
_The lower gasket 46 is formed in the annular recess 48 by
-25 co-injecting the gasket: and the wvalve stem. Figure 1
illustrates the integrated valve stem 26 and lower gasket 46

locked together as one piece. In molding the integrated valve

stem and lower gasket, the valve stem 26 is initially molded



b o

| ower portion 32 of the valve stem 26 is a recess 52 term nating

at its | oneW@MI4II3 a t apered entry portion 54, The ®EFIUSIBN4LSRe
recess 52 is sufficient to receive the steel _

-9- ball 44. The term nal annul ap edge 55 of the recess 52 is

di sposed to be slightly distanced fromthe steel ball 44 when t he
valve is inaanapsiggleppdierieorin [& sphesd eontBAtishud injectiomimdlding
orifice portion 30 of the valve stem 26 and di sposed to 5 encircle
and seal thepexahion{ices 34 when the valve 10 is in : - cl osed
position, is a gasket 38. A spring 40 is di sposed _ . between the
body portion 28 dolirwingthst melddnghPfinthe valve istemr8ft edhenrmvalve
shoul der 42 di sposed on the_| ower end of the stem (see Figure 3).

Di sposed i nsted k& okt maved fosacepparate molgipg gstation mm? okher
asket 46 is disposed in the , annul ar. recess 48 encircling_ the

Igo porti Sﬁnﬁrﬁft ﬁﬁgvaﬁ“i';@°rted in Refcis (n9he shawm) powbigh Fodd

t he val ve st.em.2 | mensi oned relative to the inside wall of

t he extende&sc’la%el-ss ub%ratrf’bwa_? TR HodA rifra FIqr P RSk T3heFial
gaskel 90 38 ene BEBLRA Hotd e ECe TR Rl Rl ! SR I YiLYE
gggfi o ont] stem 2d U Nowd£ChalRbt 4‘6"1351:{3%0%{;{1&?@ %%%sjs’ de.
y proxi mate such that a downward rust or the
Having an integrated valve stem and lower gasket provides
10 a stability to the stem and gasket which permits the insertion
of the valve stem into proper posit.ioning in the lower end of
the va]_.ire housing without concern about dislodgement of the
gasket during seating in the housing or during the repeated
reciprocal movement of the lower gasket against thé interior
15 . wall of the housing during use of the valve unit in an aerosol
container. _

In the upright position of Figure 1, the valve cannot be
opengd. Downward thrust on the valve stem is precluded by the
incompressible sphere blocking the advaﬁce of.the valve stem.

20 When the wvalve is inverted, as shown in Figure 2, the
incompressible sphere moves by gravity to a positién within
the recess at the base of the valve stem, and advance of the
valve stem by manual force will result in opening the valve.
Obviously, when the described valve is affixed to its mounting

25 (moﬁnting cup) and, in turn, the mounting cup i:ositioned in a
sealed relationship with the aerosol or pressurized container,
product and propéllant- will be discharged only when the

container has been rotated from an upright position to a



valve stem 26 will cause the edge 55 to abut the steel ball 44 d

2 an
pr event fur WRP8%hwar d movement of the val ve stem 26 and PCT/US99/04152
consequently preclude the stemorifices 34 fromclearing the
gasket 38 to pernmit delivery of producty gdopellant to the condui t
36 through the_ el ongated slot 50. The | ower gasket 46 is
forned i n tPrshhhopayhereinstheg inconpressible| sphere mevenctyfthetregres he
val ve stem Figure 1 } illustrates the integrated valve stem 26
and | ower gH%kEhe4ga=e of the yalye ®&®-her as one piece. In nolding the

i ntegrated val ve_, . . st.em and | ower sket, the valve stem?26 is
i ni tigal ly nol degThis invention %as ' Been escribed in terms ofpa valve

0 ) 0 RS ot ST YAR SR M 9 RGP, st opente

| 2. 1Ss d t | di. tati wh (A
oINS LS R R B e
7o e PEncuighesstessofiets |hrk| ¥ ShBSEHE B CU thon-bgogriAd

the second no _ e‘reb3s/ : _
ot b S ARSI ll vapyion may SBT3,
stem and gas¥gStemhstBhPaETishown 4 MfUddd) 2a and 2b of European Patent
Application Serial No. EP-A-0 811 563 to. provide a system
10 wherein the valve stem is free to move downwardly to open the
valve when the valve and its associated container are in an
upright position and to be in a blocking position when the
valve and its associated container are in an inverted
position. |
15 Many possible embodiments may be made without departing
from the scope -hereof; it is to be understood that all
description herein set forth or shown in the accompanying
drawings is to be interpreted as illustrative and not in a
limiting sense. |
20



of thée valve steminto proper positioning in the |ower end of t he
val ve housi WP #4M&ut concern about dislodgenent of _the PCT/U&&%/%I#
during seating in the housing or during the repeated “reciproeal

novenent of the | ower gasket against the lint-erior ]ﬁ"l"””,l
housi ng during use of the valve unit in an aerosol s
In the uprighelpdwmizti on of Figure 1, the valve .cannot bé t * s opened.

f e
IR
Downward thrust on the valve stemis precluded by the

i nconpr essi bl e #pher eRbVadkenil hecompriringia hausing d 2 bayinpat leasfhen
the valve is inverted, , as,shown_in Figure 2, the I nconpr essi bl e
sphere novedngyopeRingyinlhs wide vally hivalve stem haydng.g-yalye tem

base of the valye stem ,and advance of {he - al ve st em by mgnyal
force will .?ﬁgﬁi"f’ei RopLiRPnYLERea GPRduit cmume%i&aswy,t bf Prdfice

(TR g B ctid L B ol PSR, Sl
. I uc a [ e nt_.w
e oo ol oy BESSBUEN B SBE W st A SROEREEREH Bt

upri ght positj ; b " : PP tion ling
position v,\h%rglsﬁy: %g%itr%ggrrpreensesa}-tb}fe hs%hg?%vﬁn\?ggmt §% fé"creec%osg 1on in qn

the base of314R8rVat¥f pb8Eion having an angﬁiﬁri9¥SQEEoﬂnhﬁﬁsbségege%%ﬁhped

in terms of a valve _ _
having a lower gasket disposed therein and further having a

10 recess in the base of the lower stem portion, said wvalve stem
being disposed within the housing and having the capability of
reciprocal mbvement relative to the interior of the housing
upon the application and withdrawal of manual pressure to the
valve stem; the interior of the housing beneath the gasket on

15 | the lower stem portion, and the outer wall of the lower stem
portion beneath the lower gasket together with the recess in
the base of the valve stem defining a valve blocking chamber,
which chamber together with an incompressible spherical object
located therein forms a valve actuation blocking means when

20 the valve is in an undesired orientation, said chamber being
isolated from the housing opening, characterized in that the
lower gasket of the lower valve stem acts to isolate and seal
the valve blocking chamber from the interior of the housing
outside of the valve blocking chamber, aﬁd wherein the groove

25 in the lower valve stem and the gasket disposed in said groove

are integrally formed.



that is opened 0HHIO\MWE”mm"ﬂ“"#"utwmat ed Su”'c' ently  Berussohsdy

an upright Op??é‘ﬁ te permt

i nconpressi ble sphere froma blocking to a non bl OCkI ng posi tion.
Correspondingly, this invention may be uskdl +n a system such as
shown in Figures 2a and 2b of European Patent Application Seri al
No. EP-A-0 811 863 t oTheoVadvegofyclaim 10 and Euztbier sipenedydhe amlve
free to nove downwardly to open the val ve when the valve and its
associ at ed kbeekingrngaps| 4890 disposed ghalythesmiveimprecsiuded from’
bl ocki ng p05|t|gn mhen th val ve and its associated container are
in an i nverPegRing when Vedive igs in an upright pesitbes.enbodi nents
may be made wi t hout departi ng fromthe scope hereof; it is to be
under stood that all description herein set forth or shown in the

ccgranying .?m“n St  VielE S LS, gl A
-12- ﬂsvgo(&:p% ISI LR ho SI n eslérhe%y utge&lt Ieast

one openlng 18 | aV|

orifice pOf&bQﬂiﬂbt ahenccmuuam“w %tam&ﬂwﬁé&%gémss.

4. The valve of claim 1, and further wherein the
10 housing is a unitarjr member.
5. . The valve of claim 2, and further wherein the

housing is a unitary member.

15 6. The valve of claim 3, and further wherein the

housing is a unitary member.

7. The valve of claim 7, and further wherein the valve

blocking means comprises an ﬁpstanding portion extending

20 within the housing from the bottom of the interior of the

housing, an incompressible sphere disposed with the lower

portion of the housing and a recess in the base of the valvé

stem,_ which recess may receive the sphere when the valve is
inverted.

25



5 | eadi ng to a Jluunémlﬂllluf"“ IH;“I the valve stemorifi C%&%@Q/ousza

encircled BNO M4 Bber gasket, Bai¥ val ve stem further having

body portion beneath the valve stemorifice portion and a | ower
stem portion having an annul ar recess +nl&ts outer wall havi ng a
| oner gasket disposed therein and further having a 10 -~ recess in the
base of the |ower stdmeoralon obalnim e andfurther wharein he jrnkve
wi thin the housing and having the capability of reci procal
novenent r blocking omeRas nF@F‘Pé‘#E‘&F tRB HeRatapding portipR e¥kending

application and wthdr uaI regsure to the ve, stem
the interi ¥ithin hEhﬁog’é’H?& Moﬂf the 1nt?ﬁé°F0\ﬂ:t'r them
portion, and the outer Vf of theI em . ortlongl th the
| ower gask&® hefBy TR 2R hete ispRaef Wit £ 3 \dvi-ol

IMRCIRNI ) Pl g L R aari-?’éc? recess in Lee KRN SE, MY VREYe
val ve act Uastee&P 3&9 £ mgﬁﬂgaasm%ef}e&qve thd hggﬂgk | Rl Jesi {gd

orientation, ern I sol at e housi ng openr ng,
characteri %g. #wu t he ‘| oner gasket of the Iomer val ve stem acts
to isolate an sea t he val ve bl ocki ng chanber fromthe interior
of the housing out si de of the val ve bl ocki ng chanber, and wherein
.the groove 25 in the | ower valve stem and the gasket disposed in said
groove sare IThewalvey $O'd¥im 5, and further wherein the valve

10 - blocking means comprises an upstanding portion extending

within the housing from the bottom of the interior of the
housing, an incompressible sphere disposed with the lower
pértion of the housing and a recess in the base of the valve
stem, which recess may receive the sphere when the wvalve is

15 inverted.



- 13- - 2. The valve of claim1l, and further wherein the

val ve WO 99143%¥Ri ng neans is so disposed that the valve i sPEFESPYRYA2
from openi ng when the valve is in an upright position. 5

3. The valve of claim11, and further wherein the. valve bl ocki ng
means is so disposed that the valve is m openi ng when

the valve is in an inv ition.

claim 1, and further rein 10

5. The val ve of cl gNql2, an
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I nverted. 25 - 14 -
8.  The vaWR9¥#3%3aim 2, and further wherein the valve PCT/}98/04%52 g

means conpri ses an upstandi ng portion extending wi t hin the housing
fromthe bottomof the interior of the housi ng, an inconpressible
sphere di sposed with the lower 5 %%p tion of the housing and a recess
I n the base of the valve ste I ch recess may receive the sphere
when the valve is i nvert ed. 9. The val ve of claim
5, and further wherein the valve 10 bl ocki ng neans conprises an :
upst andi ng portion extending wi thin the housing fromthe bottom of
the interior of the housi ng, an inconpressible sphere disposed with
t he | ower portion of the hou tgg and recess in the base of the
val ve stem which recess 1Bay Gec84vesthe sphere when the valve is
15 -~ invert ed. : ' '
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