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(54) Title: AEROSOL POWDER VALVE
(57) Abstract

An aerosol powder valve (10) has a valve housing
(18), a valve body (21) with an upstanding valve stem
(22), radial stem orifices (23), and an annular tightfitting
gasket (25) with a central opening (48) formmg the sole
seal for the stem orifices. The valve stem is straight sided
above and below the stem orifices and is characterized by

stem. The valve body has a plurality of narrow splines
(40) spaced around its periphery, the top spline surfaces
(41) being of minimal area relative to the spaces between
the spline tops (44). The spline top surfaces abut the gasket
when the valve is closed, and the minimal top spline areas
prevent powder build up to adversely affect full sealing
of the valve. The gasket sealmg surface surrounding the
valve stem has a lubricant, i.e., silicone, baked thereon, The
stem orifices are positioned vertically over circumferential
spaces between splines.

the absence of a gasket receiving groove encircling the 26
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fhe'valve Is in the closed position. The val ve stem passes 20 t hr ough

a central ouaeoyewd2z in the gasket, “and the ci r cpefresnti2ss!
surface of the central opening may provide a radial ly acting,
secondary seal of the valve stemyheiadi"®owper varve! ve is closed. Wen
the valve is opened by pressing Ph Eb tton, the-valve stem noves
downwar dl y aﬁﬂelasognghgrxﬂgggtlga orifices mtll nmove to a position
bel ow t he gasket. Product t he aerosol container may now, under

the influence of The preséﬁﬂpﬁ]ﬂv@ﬁt;d&ﬁsiema\'ﬁbd' ot Ralw@: t B8 dispense
conventional dip tube - 2-
into the val pero@ooctsnfrehimessurized cdrtaimdrne, andmeoerd particula¥di/veo

body, then upwardly to fl ow over the upper horizontal surface of

t he val ve bolereseduvhdvest ifxnt \dispensing ngovlers held invausperisimn in

t hrough the one or nore orifices into the valve 5 stem upwardly

t hrough t he Vhguéfiednpropeldanksr dny sueboggmtainers. an outlet nozzle in
the hbutton or cap attached to the top of t he val ve stem

The @bove- deB B8 QA LAS VERLIOB valve is used to di spense
many products InC!IIUdI ngconven%:.%%ca:. S g{‘IEll % ar|¥0801 valve assembly, a

vertically acting aerosol valve is opened to release product

in the aerosol contaiher by downwardly depressing a button or

cap attached to the top of the upstanding stem of the aerosol

10 valve. When the button is released, the valve is closed by a
spring acting on the valve. The_valve body positioned at the

lower part of the wvalve stem has an upper horizontal
continuous sealing surface circumferentially surrounding the

valve stem. This upper horizontal surface, when the aerosol

15 valve is closed, is urged upwardly into sealing relation
against the valve sealing gasket by the spring acting on the

valve body. One or more orifices in the valve stem are
positioned above the lower surface of the valve gasket when

the valve is in the closed position. The valve stem passes

" 20 through a central opening in the gasket, and the
circumferential surface of the central opening may provide a
radially acting, secondary seal of the valve stem when the

valve is closed. When the valve is opened by pressing the

button, the valve stem moves downwardly and its one or more

25 orifices will move to a position below the gasket. Product in
the aerosol container may now, under the influence of

propellant, pass upwardly through the conventional dip tube



10 rel evant to the present invention, products having powder

suspended iwp gokdzgi fi ed propellant. Such products incl ude pcraysesnizse
anti - perspirants, deodor ant s, f oot sprays, etc.

Unfortunately, the action.of the conventjonal aerosol valve is
conprom sed by powder build-up on the afioredescribed upper 1

5
hori zontal 3,963 iQ SUTVEenghelhs ViR AR HIREL [ BRPIMIGe stem and

product is released from cont al ner. IS po

accumul at | g v8t BbaG] Cthih! Ripwakdly ltd SR | e ACELE nu?{oe&hﬁorizontal
val ve by causing the valve to be héld partially open after the

button is geteasedofTithe’ R&lvie iBodydéittEnPEF &5O1aI Pt 8uPLbunddng thel 0SeS’
pressure even when not in use, -and the propell ant | eakage can

i npai r or vebtreopteing thebughesheofonener more orpfisesrizmed chet zalve

after a few operations of the valve. The problemis further ¢
ex&cer bat esttem, t hpwardtynthuoughwbbeevalve stemppasdnodsyahidiy pbwdogh

| oading is desired in the product to be 25 di spensed, for exanple
fifty-sixtgmpewekbet nerrls &y Gheghutten or cap athachkadetef ther tabnogowder
anti perspirants where the solids i ncl ude the powder and ot her
solids in @ Y3}lViel aEeBn. ~ Attenpts have been nade to

overcone the above proble of
The JLove-éggcribed conventional aerosol valve is used to

dispense many products. including, in aspects particularly
10 relevant to the present invention, products having powder
suspended in a liquified propellant. Such products include
anti-perspirants, - deodorants, foot sprays, etc.
Unfortunately, the action of the conventional aerosol valve is
compromised by powder build-up on the aforedescribed upper
15 horizontal sealing surface of the valve body when the powder
product is released from the aerosol coptainer. This powder
accumulation interferes with the full resealing action of the
valve by causing Ehe valve to be held partially open after the
button is released. The result is that the.aerosol container
20 loses pressure even when not in use, and the propellant
leakage can impair or destroy the usefulness of the
pressurized container after a few operations of the valve.
The problem is further exacerbated in the circumstance where
modern day high powder loading is desired in the product to be
25 dispensed, for example fiﬁty-sixty'percent solids by weight in
the case of certain powder antiperspirants where the solids
include the powder and other solids in the formulation.

Attempts have been made to overcome the above problems of



“3." powder val ves, one such instance being disclosed in UK Patent
Speci fi cat i owolds&d®15 wherein.a plurality of concentric ribs PCI/US9911256t h
sharp top edges are placed on the aforesaid top hori zont al
seal ing surface of the valve body (or on the | ower 5 gasket sealing
surface) to encircle the valve stem The sharp top edges cooperate

with the gageRiadd vaivas one sifolb G3ldtithce being BWAIMRA @ GrVPAent
powder product is releasedy actuating the v val ve, powder bui |l d-up

i s intended Spedicfitatich dBZD$655)uirIie:dé:.n a pluramit9n6f| eohlentalileydbs
between the concentric ribs rather than 10 at the tops of the ribs.
However, powdath caheastp | |tawcledgest e are placesluf fonci ahid v aiforiesaidl [teps
to ultimately interfere with the val ve seal ing action.

A further athsrigontabesabing tsurfans ohHridis omlvs body (or ogowder lewexes
is disclosed in U S. Patent 3,773,064, wherein 15 a circunferenti al
groo%e surr @afket meaking shnfaam)t Fot ﬁEclrc:'-e thepgyalvecsteny; nFhen sharp
coni cal outwardly_ tapering section at the top of the _groove_and
the sealing %r@é}gqﬁ tqu%%m%éhe gasket i, fpzm m valyen§ealiag

conical sectio r udi cyl i ndr cal dge in the groove
presses int& @t&[ 8’&‘%?°9'dereﬁﬁaﬂ88tgbﬁl’f W%ﬁ%ﬁg‘&nd

surfaces i ncl_udi ng t bot.tom [ oove still nt .
opportuni ti eslif St B er build-up'ig f‘ﬂ- ﬁn eﬁ g LY dﬁ}ﬁp‘g QfeuPyEsjde

under prese@fjgﬁﬁ in the valleys between the concentric ribs rather than
10 at the tops of the ribs. However, powder can still accﬁmnlate
sufficiently in the wvalleys to ultimately interfere with the
valve sealing action.
A  further attempt to overcome the above problems of
powder valves is disclosed in U.S. Patent 3,773,064, wherein
15 a circumferential groove surrounds the valve stem with the
orifices lying in a conical outwardly tapering section at the
top of the groove and the sealing gasket fitting within the
groove and around the conical section. A protruding
cylindrical ridge in the groove presses into the gasket to
20 enhance sealing. However, the compound surfaces including the
bottom of the groove still present opportunities for powder
build-up in the design, particularly under present day
requirements for powder products having heavy 1loading of
sélids.
25 Summary Of The Invention
The present invention is intended to provide an aerosol
powder valve that eliminates the problem of powder build-up

interfering with the wvalve sealing action. The upper



requi renents for powder products having heavy | oadi ng of sol i ds.

25 .SU'W@BMG& The I nvention The present ipgaaUsob/@i2sé S

i ntended to provide an aerosol powder valve that elimnates the
probl em of powder buil d-up i nt e&feri ng with the valve sealing
action. The upper - - 4-

hori zont al h?gﬁLL:HQaﬁ.:Jge%(ﬂ.ng i%aq;eorggeﬁlgé ' Q?gr¥|§%%8r%g¥ valvrznébtoed?(;?m .

the val ve stemi1s elimnate e prese I nven

the sealingpghe! BReVahifel Beehl disNed indhaltkd An’ Mebresent invilidtadd.oNs
toward the valve stemby a tight-fitting gasket 5 encircling the

val ve stenmpngiBga9UERE §é&iﬁ€% ¥ tHv4ahéCis obtained!fBN By Arbiradigt uUp. -
and down cylindrical surface having for exanple two |ateral entry

orifices, 8iieegtiohghttciard Sthid a¢flve stem byotai sighdiBgtthagcyunketpri or
art gasket grooves. Thus in the present design, there are no .
hord zont al eaedrbhdnguthac esalvid stem. anfheo opteny sswrfdce eef wWhbee vadwtker
can ot herwi se accunul ate to affect the valve sealing function or
clog the ostémcks.a straight up amhedawn iqulindsiaad Hunflace hayvisie for
surface conti nues '
example two lateral entry qrifices, the straight stem surface
not including the common prior art gasket grooves. Thus in
the present design, there are no horizontal sealing surfaces
10 and no groove surfaces where powder can otherwise accumulate
to affect the valve sealing function or clog the orifices.
The cylindrical vertical valve stem surface_continues
downwardly below the orifices in the present invention so that
the lower ‘valve body in effect is a continuation of the
15 straight valve stem with the exception of a plurality of
narrow vertically extending splines spaced about the
éircumference of the +valve body and having large
circumferential spaces between each adjacent pair of splines.
Bach of the plurality of  splines tapers inwardly in
20 circumferential direction as the spline nears its upward
limit, and the top of each spline formé a minimal horizontai
area. When the powder valve is closed, the top of each spline
abuts against éhe sealing gasket to limit the upward return
travel of the valve stem under the influence of the spring.
25 However, the minimal horizontal top area of each spline
results in a minimal individual and total horizontal surface

at the top of the splines, thus preventing powder build up on

horizontal surfaces to adversely affect the sealing of the



Eiomnmardl y below the orifices in the present invention so that _ t he
| ower val ve Moolyssaszeffect is a continuation of the 15 s¢¢ﬁug§wllygsl ve
stemwith the exception of a plurality of narrow vertically
extendi ng splines spaced about the - g circunference of the valve
body and having | ar ge circunferential spaces between each _
adj acent pai¢a®{resplines. Each of the plurality of splines tapers
inwardly in 20 circuriferential direction as the spline nears its

upwar d | Thet nudibéx! REE (4Pl Dlefa8AdSBhee HOWAR1AUVETNI¢BY surface
hori zont al area. Wien the powder valve is closed, the top of each
spline horiabntalagaieast willl desl sebegbédcsuth thak! thie ?_mﬁ{ég reaprn
travel of the valve stemunder the influence of the spring. 25 -

However, theikdni m@t hopieveeal theop meabing cgabketl i Mo destroy €Sitss
in"a_mnimal individual and total horizontal surface ~at the top of
the Splines,afpnedpsevikedngaddadersenliing upf obhe orificeborswoniwlded by

surfaces to adversely affect the sealing of the ]
- 5- the gasket, and (b) wilhchaymirinimakfiomdwnirbntel rareas to

| ndi vi dual t§¥gég£€acgowder build-up' on the tops of the splines.

Obviously, a lesser rather than greater number of splines for

a given spring force and gasket material will require a larger

10 top area of each spline to prevent gasket piercing. 1In the

embodiment hereafter described, eight equally-spaced splines

surround the valve stem, each having a top surface area of

approximately .000235 square inches directly abutting the

vertical stem surface, the stem having an outer diameter of

15 approximately .158 inches. Thus it will be seen that the

spline top surface areas are kept very small in the present

invention.

The 1argé circumferential spacing between the splines in

the present invention allows powder to fall back down between

20 " the splines and away from the gasket when the valve is closed,

thus aiding in preventing any powder build-up on the gasket

and orifices to interfere with sealing or clog the stem

orifices. The orifices also are advantageously positioned

circumferentially between a pair of splines rather than over

25 an individual spline so as to remove the orifices from even
the minimal top areas of the splines.

Below the top surfaces of the splines, the sides of each

spline, as noted, taper outwardly away from each other over a



hori zontal areas will be selected such that the splines (a) wi ||

not pierce {igvoridhi Ng gasket to destroy its 5 aforedpé.gb%%?ﬂziﬁadi al

sealing of the orifices surrounded by t he gasket, an w |
have m nimal top horizontal areas to prevent powder buil d-up
on the tops of the splines. - 6 ~vi ously, a lesser rather than
greater nu f4 10 1 0QS of: Lven ring.force and sket
material w lrl e%&??é‘cgﬁl caﬂr"ggeﬂ'rﬁmﬂff) and t'}%é% 35‘%85*%3?'35%8&%% ﬁ%w?‘ggp'f' Sent
gasket pie tg:q,m e enmbgdi ea : | |.ah
equal | y- spg)%le splogfﬂg?é valve b°§‘?fr‘r oﬁﬁgg?ﬁ%nggveééﬁmggggéﬁb‘ﬁ%\ﬁ %g‘éétop
surface arg@af@icient crodPPEEEtIBALLY ardd02Gves dbdke |HENGR i F&Lddal
abutting the . vertical stem surface, the stem having an outer

di aneter olextknt to aPPswxhanHtlig. LIS tH hefive BHEF hhdViddemd ey t hat
t he spline top surface areas are kept very small in the present

| nv@nt i on. manufacture andheallaegassanbly ewbthoat NHieakagdiet weew,t ey
splines in the present invention allows powder to fall back down
bet ween 2@irtue ife the itapemndhevainimah thorigasitetl wimra tier WwHey ctors

cl osed, thus aiding in preventing any powder build-up on the

gasket of eachngpddne widl b mrovided.with sealing or clog the stem
orifices. The orifices also are_advant ageously positioned
circunferential FRepcteRbing gaskess L i fBe valis basn aveentral hole

tightly fitting about the straight valve stem cylindrical

10 surface so as to seal the stem orifices in radiél directions

as previously described. When the valve stem is depressed,

the gasket remains flat rather than significantly deflecting

"downward (as it would if fitted within a stem-encircling

groove), and when the valve stem is released, the gasket wipes

15 away any accumulated powder from the valve stem. Any such

accumulated powder will drop back down in the spaces between

the splines. In order that the gasket hole will remain tight

fitting about the stem for its sealing function, yet allow the

stem to slide through the gasket on many progressive

20 actuations of the valve, the cylindrical hole surface of the

gasket may have a lubricant, for example silicone, baked
thereon for continuing slidability.

The present invention accordingly will provide a powder

valve that will operate through all of its successive cycles

25 of operation without powder accumulation on horizontal

surfaces to interfere with valve sealing, thereby resulting in

insignificant leakage and optimum uses of propellant and

product in the aerosol container.



s . . . . - Cof C
25 an individual spline so as to renove the orifices fromeven

the m ni nal WwopPosaz@as of the splines. _ Bel ow t he poasysnf2sees
of the splines, the sides of each - spline, as noted, taper
outwardly away from each other over a _ o _

- 6- smal | vertical distance, and then extend vertically toward the

bottom of the VaUﬁ&é%“E@aﬁﬁEéHC&ﬂ@|¥dvﬁﬁ€ﬂg§9”d¥3ﬁﬂélpfﬁgént invention
sufficient cross-sectional .area over nuch of its vertical extent

to all ow hawndllinpeohppatent! FeohodrheafgdlibRingudeBgription, drawdhaet Hha

and val ve assenbly w thout breakage. Yet, by virtue of the
taper, the eiladmsl. hori zontal area for the top of each spline wll
be provi ded. The sealing gasket for the valve has a central
hol e 0y ) it h rawings 10
surface so as to seal the stemorifices in radial directions as
prev ously descr Fi€d. WWieh & teidenl edevatinnal depeesiedpartial secthengesket
remains flat rather than significantly defl ecting downward (as it

woul d i f fiBRedsfembled ee¥deEndadVe (RE the presgnioigventirmheaunked

valve stemi g E}el eased, the gasket w pes
within an aerosol contain r;

Fig. 2 is an enlarged side elevational view in partial

section of an assembled powder valve of the present invention,
10 the valve being in a closed position;

Fig. 3 is an enlarged side elevational view in partial
section of an assembled powder valve of the present invention,
the valve being in an open position;

Fig. 4 is a side elevational view of the valve stem and

15 valve body of a conventional prior art valve;

Fig. 5 is a side elevational view of the valve stem and
valve body of the present invention;

Fig. 6 is a partiél cross-sectional view of the valve
stem and valve body of the present invention taken along lines

20 6-6 of Fig. 5;

Fig. 7 is a bottom blan view of the valve stem and valve
body of Fig. 5;

Fig. 8 is a top plan view of the valve stem and valve
body of Fig. 5;

25 Fig. 9 is a fragmentary view taken from Fig. 5; and,

Fig. 10 is a plan view of the valve sealing gasket of the

present invention.

Detailed Description Of Embodiment



15 away any accunul ated powder fromthe valve stem Any such
accunul at eGygougppy W | | drop back down in the spaces betweerpcrusesrizset he

splines. In order that the gasket hole will remain tight fitting
about the stemfor its sealing functiog,aygt al l ow t he stemto
slide through the gasket on many progressive 20 actuations of the

val ve, the cyli pdirecals 30! EOSUHQ%? qgj-f,hean 'aefﬁsoﬂaskaivgagan%%r

lubricant, for exanple silicone,”baked _ ereon for c
slidabilityesignated generdiByPa@send, i Rxentiedcanididiinpged | inkbod de a.

powder valve that will operate through all of its successive
cycles 25pedestall peLEBOhONL1 Wolthca! mopmititly 8GpUNBIGEHOH 12N for a
hori zont al surfaces to interfere with valve sealing, thereby
resulting pressurized icwntmidexals.| cakogeaimer onsi rhodldisea dfiduigidd ant
and product in the aerosol container.

-7-5 propella@thel4f caaving =ndpowdent agweduobtt hES prigs euspereikoron
will be apparent fromthe follow ng description, draw ngs and

cl ai ns. throughputef thecgprgerys @Eropslldmt, phase 16 overlying the
liquified propellant.
Valve assembly 10 generally includes a dip tube 17, a
valve housing 18, é. dip tube receiving nipple 19 at the bottom
10 of valve housing 18, valve closing coil spring 20, and valve
body 21. The wvalve body 21 includes hollow valve stem 22
extending upwardly and containing two lateral orifices 23
entering from the outside of the stem into the interior of
stem 22. Protrusion 24 e_xt-ends downwardly from the valve body
15 21 and captures and centers the top of coil spring 20.
Resilient annular gasket 25 surrounds valve stem 22 and
seals both the stem orifices 23 when the aerosol valve is
closed (Figs. 1 and 2). Annular gasket 25 is clamped between
the underside l1la of pedestal portion 11 of the mounting cup
20 12 and the upper part 18a of valve housing 18. Valve housing
18 includes spacers '26 spaced about the periphery of the valve
housing for pressurized filling of the container, all as more
fully described in U.S. Patent No. 4,015,757 (incorporated
herein by reference) and forming no part of the present
25 invention. The mounting cup is 'cr:i.mped at 27 around spacers
26 to retain the aerosol valve assembly 10.
Attached to the top of valve stem 22 by an annular

channel is a conventional actuating button 28 having an



5 Fig. 1is a side elevational viewin partial section of
an assenbl ed wowete432val ve of the present invention nounted PCT/US99I 1256 n

an aerosol container;  Fig. 2 is an enlarged side el evational
view in partial section of an assgnbl ed powder valve of the
present invention, 10 the valve being in a closed position; _

Fig. 3 is anigtéphgidprodect pusisageal2oviigivfilui@iddilact with tBE€ChbdPIow|
an assenbl ed powder valve of the present invention, the val ve
being in an wptwepostéemor?2:: &nd having lurlet | Hodzdiede3ol egoti OpBdANEEW
of the valve stemand 15 val ve body of a conventional prior art

val ve; ejection.Fj §hen |they butieom| 28atiso pxiessedy drwiiwerdly vagsinst
and val ve body of the present invention; Fig. 6is a

partial crostheeépremalofyianwisig 13k, vatel orifices Zfepamml halow aunylaf
thé present inventiaqn t?ken al ong i nes 6-6 of F

Fig. %7 is a $38k8h fPan(Reeuran -t Y V%H“ae%q&grﬁ‘é?ﬂil%l Véthgﬁ The aRTyset
%, 51 g cmeasmer Eal o Bl 8% B sl e alye Stemand yal ve
?heand, b%?%s%%t Fﬁ%@ﬁgﬁgﬁLg gtgﬁagrykfgggfzéhfngglgﬁésgé ¢Qgs ggkfg'of
upwardly through the hollow stem into the actuating button 28,
and outwardly through nozzle 30. When the button 28 is
10 released, the spring 20 urges the vaive stem 22 upwardly to
the Fig. 2 position where the stem orifices 23 are now blocked
by gasket 25. The valve is now closed and product flow is
blocked from entering intoc the wvalve stem.
| The above discussion in its generality applies to
i5 conventional aerosol valves, wherein it is common for the
valve body below the stem orifices to be an essentially
cylindrical member with greater diameter than the valve stem,
thus having a continuous upper horizontal surface extending
circumferentially around the valve stem. Such a conventional
20 configuration is shown in Fig. 4, represented by valve stem
35, orifices 36 and cylindrical body member 37. Body member
37 has continuous upper horizontal surface 38 extending around
valve stem 35, surface 38 conventionally abutting the
underside of the sealing gasket (such as gasket 25 of Fig. 1)
25 when the valve is closed to provide a continuous horizontal
valve sealing surface around the stem. It is this horizontal

surface 38 (and/or corresponding horizontal surfaces of the

aforementioned stem grooves) that present the surfaces upon



Det ai |l ed Description O Enbodi nent Referring to

Figs. 1-3, wdoegdzesol val ve assenbly, desi gnat ed geaigavedobn1236 10,
is fitted and crinped into a pedest al portion 11 of a mounting cup
closure 12 for a pressuri zed cggt ai ner Cont ai ner 13 holds a
l'iquified 5 propel | ant 14 havi ng powder product 15 in suspension

t hroughout ? ﬁggspg_roaggltl %1%ﬁ§e asoygr%&&%gsggge

l'iquified propel senb genera| ly i H?F‘H&es a

di p tube lpefations o aﬂmaéaﬁlmp;ﬁ: ehéloaw@esasi@hg' BdaNcpRhgeld at

the bottom™ 1 val ve housing 18, valve closing coil spring 20, and
val ve undesPPaly1 & roﬂ'gﬂaﬂ{:vgemeZl I ncl udes hol | ow val ve stem 22

extending upwardly and containing two lateral orifices 23 entering
from the outsi deowftdhifing a6 theofehtursscsf Athdpresent inveéntiod?. the
Protrusion 24 extends downwardly fromthe val ve body 15 21 and

capt ures argllwenstem ahd trapvef bodyl belowngh20.stem of Fig. 4 Restbi bet
annul ar gasket 25 surrounds val ve stem 22 and
contrasted with Fig. 5 (as well as Figs. 2,3,6-9). The
continuous top horizontal sealing surface 38 of Fig. 4 is
eliminated, and the valve body 21 below the valve stem 22 is
a vertical continuation of thé valve stem 22 with the
10 exception of eigfxt narrow splines 40 equally spaced about the
periphery of the valve body. Each spline 40 has a top surface
41 of minimal horizontal area. Tapered spline sides 42
diverge in circumferential directions from top surface 41 for
a certain downward distance and then spline sides 43 extend
15 vertically downward. Accordingly each spline 40 has
sufficient structural integrity over most of its vertical
extent to prevent damage in handling during valve manufacture
and assembly operations, but at the same time each spline
tapers at its top to provide the desired top surfaces 41 of
20 minimal area. Large circumferential spaces 44 remain between
each adjacent pair of splines 40. Stem orifices 23 are
circumferentially displaced from the tops of adjacent splines
so as to lie between a pair of ad_,jacent splines.
Referring to Fig. 2, it will be seen that only the
25 minimal top areas 41 of each spline 40 contact sealing gasket
25 when the valve is closed, thus providing no gasket sealing
function but only the functior;- of limiting the upward travel

of valve stem 22 when the valve is closed. The arrows of Fig.



P AR
deal's both the stemorifices 23 when the aerosol valve is cl osed
(Figs. 1 andw)9yédsanil ar gasket 25 is clanped bet ween PC17ES99/11256
undersi de 11a of pedestal portion .11 of -the nounting cup 20 12 and
t he upper part 18a of valve hou3|ng 18. - Mg ve housi ng 18 incl udes
spacers 26 spaced about the periphery of t he val ve housi ng for
pressurized 2i |tépigesént heheonpewaer, pddust Mibler upward | priessda% " biied
in US. Patent No. 4,015,757 (i ncorporated herei n by reference)
and form ng unap&ettofesheppréheqmthEtem ori e 123N becllu et aJveURsi S
crinped at 27 around spacers 26 to retain the aerosol valve
assenbly 10.closed. Attached to the top of valve stem 22 by an
annul ar channel is a conventional actuating button 28 having an
- 9- i nt eFigl Br éaaeﬁtﬁa§§ag§h§9°pﬁnf veluecmdstzmmhenebnostew

val v stem _22  and havin outlet nozzle for product
ej ecgl on. Wéfh Pas Bﬁ%ﬁ%q?eﬁ' é’é’sé’d‘ﬁjmfw%n%g%#%torlflces 23 hare

force of sprin ste fice ass. bel ow annul ar gasket 25
(see Fig. g) 3%&%‘-’&‘%38 Wi t "n ? gkgtr #y1  Powder E’f’)ﬂ@‘a?ﬁercaé’annﬁ‘dw

pass up dip égggp frggmgﬁglgon Eﬂgrvgsvgndlcated by the arrows shown in
Fig. 3. The powder product flows upwardly within the valve
housing 18 over the radially outer surfaces 45 of the splines
10 40 and in the circumferential spaces 44 between the splines
40. The powder product flow continues into the stem orifices
23, up the hollow valve stem 22, into the button 28, and out

nozzle 30.
It will be noted from Figs. 2,3,5, 8 and 9 that top
15 surfaces 41 of the splines 40 are of minimal area so that.
there is no opportunity for any significant powder build-up on
horizontal surfaces to interfere with the sealing of the
valve. The top 41 of each spline 40 needs only to have a
sufficient area so as not to pierce the sealing gasket 25 when
20 the valve is closed. Likewise, stem orifices 23 pass straight
through the sidewall of valve stem 22, the side wall being
formed of concentric inner and outer walls 46 and 47, and
there being no gasket-containing circumferential stem groove
in the vicinity.of the orifices as is common in prior art
25 aerosol valves (for example, the previously-noted U.S. Patent
No. 3,773,064). Accordingly, the present invention has no
significant non-vertical surfaces available for powder build-

up in the vicinity of the valve sealing surfaces. Further,



body 21, through the stemorifices 23 into the valve stem 22,

upwar dl y ttwgg hfie hollow steminto the actuati ng button Ziﬂ;'[msgg/uzss and
outwardl y throug% nozzl e 30. When the button 28 is 10 rel eased, the

spring 20 urges the valve stem 22 upvvarchy to the Fig. 2 position
where the stemorifices 23 are now bl ocKed by gasket 25. The val ve

|'s now cloged Bﬂ’:&é Ogyﬁéuﬁ.ﬁawe%&al spacesP| O kgdedt ol %nheréﬂqﬂ.ﬂ; og4 he

val ve stem ove diScussion in its generality applies to

15 Cops ?%ﬁér 280ka Y8/ N Sk dUWAWALYY ithrdchghO ¥NeNshakekh24 when
val ve body~bel o he stemorifices to be an essentially

cylindri Ca'tHEf-U&%réM;tdﬁ A rediviietmg .t lapddiciave stem t hus”
havi ng a conti nuous upper horizontal surface extending

circunferenti al Itheanailree tdtsen,al welvd dpdyblaait avaloney chvuaivey a’e molded
configuration is shown in Fig. 4, represented by valve stem

orisices Sofaplanticdrfasal eioujgleren&;bon?,? Thed gaskelfcmay be forr@eidhfag
conti nuous upper horizontal surface 38 extendi ng around val ve stem
35, surfaceuwbernmemaaprane ofb maniapsa tf@mulatmnﬁbnder side of the

seal i ng gasket (such as gasket 25 of Fig., 1) when the val ve
cl osed to provi deferzimg nteuFigor ibnt g"e Val"e sea}ing sgaPkRY &ﬁf%ﬁe

around the stem It is this horizontal surf.ace 3 [ or
cor r espondiiddusimatad hawing fenrtrpl (gpening 48. ’F e‘?ﬂeﬁfé gﬂ?ewe

grooves) that réﬁg to£h§h2”$2 Cgsoggglces 23, and is in tight-fitting

10 relation about valve stem 22. It is essential that the valve
stem be slidable through the gasket 25 through all the desired
successive openings and closings of the valve, while still
maintaining the sole tight-fitting seaiing of the valve
orifices 23 by the annular gasket 25 when the valve is closed

15 in the Fig. 2 position. This is facilitated in the present
invention by using a commercially available gasket (i.e., from
American Gasket And Rubber Company) having a thin silicone
coating 49 baked on the circumferential gasket surface 50
surrounding gasket central opening 48. The silicone coating

20 provides a long-lasting slidable surface through the desired
number of valve cycles,. and the gasket 25 does not
substantially deflect downwardly during valve - openings to
ultimately distort the tight-fitting gasket central opening
radial dimension. The gasket 25 also serves to wipe any

25 ' powder from the valve stem that may be present after a valve
opening and closing, which powder then falls into the spaces
44 between splines 40.

In a sample embodiment of the present invention, the



J 10 - whi ch powder product builds up on in successive val ve
oper ati ons twowotsuszat el y i npai.r the val ve sealing and create PCT/US99/11256
undesi rabl e propel | ant | eakage. _ Now turning to the features
of the present invention, the 5 = - val y$¢ stem and val ve body bel ow the
stemof Fig. 4 is to be contrasted with Fig. 5 (as well as Figs.
2,3,6-9). fHldowing nomiS@l danensibap BErtEE NPl iéa4 000 cHEKAC 2538 a0k
Fig. 41is : el im nated, and the val ve body 21 bel ow't he val ve stem
22 is valve sd&en @2 hayet beeat usedofint &8 ebyNE-sHRime2cshElighatidd
exception of eight narrow splines 40 equal |y spaced about the

peri phery otot hrovidecalpdydeEackl epl thrt 4rdvisies fojlyuntiagaate sealingl

of mnimal horizontal area. Tapered spline sides 42 di verge in
ci r cunf er enfrdl mdpdmadi deakmgen aspwedds ascnggligible powderabuéidtaiup to
downwar d di stance and then spline sides 43 extend 15 vertically
dowtnard. inkexded; |°ngl"9‘theaghe spPahingqpndaprifice flow f afitem many
structural inte over nost Qf its vertical extent to prevent
damage in h&H&F%? GRS facture and assenbly

operations, but the ch splin _ t,a rs at its top to
provi de the desi S’é V%5 sﬁﬂf@gf 4’%‘ ci)ame er - .158 es.

Valve stem (22) inner diameter - .110 inches
Stem orifice (23) diameter - .018 inches
10 Radial dimension spline top surface (41) - .0235 inches
Width dimension spline top surface (41) - .010 inches
Area of spline top surface (41) - .000235 sqg. inches
Vertical angle of spline tapered side (42) - iO degrees
Axial length of spline tapered side (42) - .042 inches
15 Axial length of spline vertical side (43) - .127 inches
Circumferential spline (40) dimension between spline
vertical sides (43) - .025 inches
Axial distance stem orifice (23) center to spline top
surface (41) - .026 inches
20 Gasket axial length - .045 inches
Gasket central opening diameter with silicone coating -
.120 inches
It will be appreciated by persons skilled in the art that
variations and/or modifications may be made to the present
25 invention without departing from the séirit and scope of the
invention. The present embodiment is, therefore, to be
considered as illustrative and not restrictive. It should

also be understood that such terms as "upper", "lower",



20 m nimal area. Large circunferential spaces 44 remain between
each adj ac 347 Of splines 40. Stemorifices 23 are PCT/US99/11256
3o el

ci rcunferen i spl aced fromthe tops of adjacent splines - S0
as to lie between a pair of adjacent spli,nes. Referring to
Fig. 2, it will be seen that only the 38 _ m nimal top areas 41 of each

spline 40 gontact s iNg ,0as 2 hhe Wqlows | SHdeqsggh, thus
provi di ng ﬁbnﬁﬁ§&ét%§%§%%hg %§iiz°ntfﬁnétigﬁ&%ﬁ%aghry ?%%’funé%%On QV
limting thg,upwer d“%éﬁﬁgk and corresponéinge siizn.eﬂ‘a%2p$9§€iéﬂ£1w§éﬁﬁs la%s

cl osed. The arrowé o represent the powder

product unggpqupekfielspesdfddation, are usedNablde int e E Wels@ic em
orifices 23 because the valve is cl osed. Fig. 3

i Il ustrat egot henepepoypt ¥6niRgdi shewn Wisr ekirest drawihgs, aBd@ hase bemt
depressed by the button and stemorifices 23 are now | ower ed bel ow’
t hegs gasket oRherwiBewdatendedto benreswrictive. escape from the container
as indicated by the arrows shown in Fig. 3. The powder product
flows upwardly within the val ve housing 18 over the radially outer
surfaces 45 of the splines



10 i 40 and in the circunf erential' Spaéés 44 bet ween t/he/splwers//
40. The powdwiO99r6d3Rict fl ow continues into the stem-oerifices

- 38,
up the hollow valve stem 22, into the button 28, and \\\\%‘“\\&‘\“\'\“\ZI e
30. It will be noted from Figs. 2,3,5,\“!\“\ IR Top 15
surfaces 41 of the splines 40 are of mnimal area so at : there is
no opportunwWhat dis alatmerhifis cant powder buil d-up on - hori zont al
surfaces to interfere with the sealing of the val ve. The top 41 of
‘each spline 40 ne€ds Gaiyaerosale valve to dispénseerprahest scoasaiatingo
pi erce the sealing gasket 25 when 20 the valve is closed. Likew se,
stéem ori fi ceswipaandfon gpther solidenrfugh taAn saerasPl otopiladimest,em
22, the side wall being, ., formed of concentric inner and outer walls
46 and 47, &egprising iphgembinglien: gaskeal¥entauaingici rcurdtrenbosy
stem groove in the vicinity_of the orifices as is conmon in prior

art 225 haydng opny HRAKARGIRT cYRIVL: SHeR ptBe GRIYE nEted haying; @t
No. 3,773,064 ._z{?éﬁ:cgndi gglaé thesé)iresent i nvent,i on hag no \lve orifi
si gni fi cant t FE8F PaRASEREE | A% #br 18Rker OB 1R %%
in the ViCigéﬁ@ﬂ)iﬁém%gaigfl§eghkgggﬁu% %F%-eé“ﬁé rinto communication
with the central discharge passage; said valve body and stem
being moveable axially with respect to the valve housing
10 between closed and open positions; means to bias the wvalve
body toward the closed position; an annular sealing gasket
having a central opening defined by a sealing surface
surrounding the valve stem in tight-fitting relétiOn- and
providing the sole seal for the at least one stem valve
15 orifice when the valve body is in the closed position; said
valve stem being straight-sided directly above and below the
at least one stem valve orifice and characterized by the
absence of a gasket-receiving groove encircling the wvalve
stem; the valve body below the valve stem having a plurality
20 of vertical splines spaced about the periphery of the valve
body; the plurality of splines having top surfaces abutting
and being biased against the underside of the gasket when the
valve is in the «closed ©position; a plurality of
circumferential spaces extending between said splines and
25 downwardly from the tops of said splines a substantial
distance; the top surfaces of the splines having minimal areas
in relation to the areas of the circumferential spaces between

the tops of the splines; the minimal areas of the spline top



- 12 - the large circunferential spaces 44 he splines 40
permt powagd obgyzdpl | back downward through the spa Wzﬁm MIHH’ t he
valve is closed to the Fig. 2 position. ’l. val ve
body and val ve housing are nolded 5 _ of plastic, for exarrpl e hyl on.

The gasket may be fornmed of rubber or neoprene of various

formul atio to, Fi ve ket
25 is Qarfacefusbregi?gd ﬁgsi%%gi%gﬁt ral o%renl ng 435%1?%1 fsﬁ%?% %&r ns the
only seal ehrblighVatNe YddR&eS whan 2BHel Svdlvd | 4t - éﬁ,&éa df%d being

rel ati on about val ve stem 22. It is essential that the valve stem

be slidabl gnblEEEGH eblte 32 HIWow? DULNDUY Bhérdhe Gﬁsbi'éduct solids to
successi ve openi ngs and cl osings of the valve, while still

mai nt ai ni njntbefereewiithhigakkietti sgaldnki 6 the! At Uzt one stem GfdIvees

23 by the annul ar gasket 25 when the valve is closed 15 inthe Fig. 2°

posi ti on. oFhEsces when |thatvalve ﬁ.hecﬂpsednt and, the diawmetéepnolfy tlss ng a
comercially avail abl e gasket (i.e., from Aneri can Gasket And
Rubber Conpadye bedyhdetwesm ed:ialeeme pairs of @pdiines.4Rbaand ot e
circunferentjal gasket surface 50 surroundi ng gasket centr al

openi ng 485u1Fﬁ‘éa§FF-P&orf@:‘-%’iﬂ%‘thgbeé9W the plevelefy thaghorpsa ia§ Adidhbl e

surface throggh t he, desi red eh oc{ val ve cycles, and the gasket
25 does nofPilnes, being no greater than the diameter of the valve stem

between the tops of said splines and the at least one stem
10 valve orifice, to avoid the presence of lateral surfaces for
‘product solids build-up interfering with said gasket sealing.

(2) The invention of claim 1, wherein said splines
adjacent their top surfaces have opposite sides diverging
outwardly and downwardly from the top surfaces of 'Eaid

15 - splines.

{3) The invention of claim 1, wherein said gasket
sealing surface surrounding the val_ve stem has a lubricant
baked thereon.

(4) The invention of claim 3, wherein the lubricant is

20 silicone.

(5) The invention of claim 1, wherein the at least one

stem valve orifice 1is positioned vertically over the

circumferential space between a pair of adjacent splines.



Substantial | y defl ect downwardly during val ve openings to
ultimatel y dmebggréaszihe tight-fitting gasket central opening pcT/us9ynzsd al

di mensi on. The gasket 25 al so servesitpswi pe any 25 powder fromthe
val ve stemthat nmay be present after a valve openi ng and cl osi ng,
whi ch powder then falls into the spaces bet ween splines 40.
In a sanpl e enbodi nent of the present inventio# the . WO
99/ 64321 : {/';‘«»,M‘ s 13 - fol |l ow ng

nom nal di nensions of the splines 4 (// 3
have been used in an eight-spli 0

"/ )

B/, and val ve stem 22
J )

powder valve that provides fully ade T”a

“ to provide a
,:./,é: ng and m ni mal

| eakage, as well as negligible p3Qdef YA ;”vf to 5 interfere with
7 ’N :
the sealing and orifice Inll?w after / y 4/ successi ve val ve cycl es.
Val ve stem (22) outer dia . 12 Qﬁh 7 Val ve stem (22)
I nner dianeter - .110 inghgs e-o-F-co-( 23) di aneter -
. 018 inches 10 ‘/Q | 22 7EDki E™Rf ace (41) - .0235
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Area of spline top surface (41) - .000235 sq. inches Verti cal

angl e of spWwgedssdiered side (42) - 10 degrees ' th
of spline tapered side (42) - .042 inghes 15 Axi al Pég)r!i‘g%%hgékg
spline vertical side (43) - .127 inches Crcunferentia
spline (40) dinmension between spline - vertical sides (43)
- . 025 inches Axi al distance stemorifice (23) center.to
spline top : surface (41) - .026 inches 20

Gasket axial length - 045 inches Gasket central opening
dianeter with silicone coating - . 120 I nches

It will be appreciated by persons skilled in the art that
vari ations and/or nodifications nay be nade to the present 25
i nvention w thout departin §r0n1théﬁbpirit_and sggpe of the

i nvention. The present enbqdi i/s herafgre, to be
considered as illustrative a reErr cti It should al so be
under st ood that such t¢fgs as " er"l "|owe '
- 14 - “"inner", "outer', "hokt ksl', ‘ 5 "bottont,
' J 121
25 a1l |a

26 Yl g, F“/ \l 45 .

27 L/
44

YA 17 A7,
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'aboVe "bel ow' and corresponding simlar positional terns as wused in the

speC|f|cat|ony0@meﬁused and intended in relation to the positpefigese/aassn
in the drawi ngs, and are not otherw gesisitended to be restrictive.

256 - 15 - What is clained is:
(1) An aerosol valve to dispense product containing powder and/ or
other solids from an aerosol container, conprising in

conbi nation: a val ve housing;.: a val ve body 5 . -having an upstandi ng
val ve stem the valve stemhaving a central discharge passage and
at | east one valve orifice extending radially through the stem
wal'l into conmunication with the central discharge passage; said
val ve body and stem bei ng noveabl e 4Bi al |y mﬁth respect to the
val ve housing 10 - between cl osed and o pOSIHﬁp means to bias the
val ve body toward the cl ular seal i ng gasket
havi ng a central opening defined a se#l ng f sur roundi ng
the valve stemin tight-f{4ting t{i oh and, mov&'gi ng the sole

seal for the at Ieggt one,ste
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15 orifice when the valve body is in the closed position; said
val ve stem\pgiggfdesfr @i ght-sided directly above and bel ow t hepersognisst

| east one stemvalve orifice and chgragterized by the absence of a
gasket -recei ving groove encircling the valve stem the val ve body
bel ow t he val ve stem having a plurality 20 of vertical splines spaced
about the periphery of the valve body; the plurality of splines
havi ng top surfaces abutting and bei ng bi ased_agai nst the underside .
of the gasket when the valve is in the c”nsed_ osition; a
plurality of circunferential spaces extending between said splines,
and 25 downwardly fromthe tops of said splings a substanti al

di stance; the top t he splines havin ni na eas in
relation to the arpap melcircunferential sp bet t he
tops of the splinep;tiithe niinjmal areas of the s e top

- 16- surfpcHs bding sufficient to pr t sp e penetration

t hrough the gasket]wten the Yalve is closed, and/f¢ing

insufficient to al|ow builid-@p thereon of produdt4solids; t

interfere with gaskef} sealling of the at | eastgp(le ist em yal je
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5 orifice when the valve is closed; and, the diameter of the
val ve body bwiwvsemassadj acent pairs of splines, at and for a PCT/US99/11256

substanti al di stance bel ow the | evel »f/ fhe tops of said spl i nes,
being no greater than the dianeter of the valve stem bet ween t he
tops of said splines and the at | east one stem 10 valve orifice, to
avoid the presence of lateral surfaces for product solids build-up
interfering with said gasket..sealing. . .{2) The invention of
claim1, wherein said splines adj acent thei't top surfaces have
opposite sides diverging | outwardly and downwardly fromthe top
suffaces of said 15 pl 1 hep/ (3) The invention of claim
1, wherein said gasket ling surface surroundi ng the val ve stem
has a | ubri cant kied] t eon. (4) The invention of
claim3, wherein the lu antli 20 silicone. ‘ (5) The
I nvention of claiml1, in th tgoheast one stemvalve orifice
is positioned verticall e th circunferential space between a

pai r of adjacent splines

46

47

23 23
41 41
421 1142
40
43T A~ 43

o

FIG.6

25

40 50
43’ 43

FIG.e FIG.10



