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VALVE This invention generally relates to a valve for a pressurized

aer osol “@Ht"4lHer, which valve has a very linited vertPEHESHRAHS| path

to reach the full open position. 5 Background OF The I nvention Aerosol
containers are widely used to package a variety of fluid materials, both

| iquid and powdered  particulate products. Typically, the product and a
propellant are confined within the container, at above atnospheric
pressure, and the product is released fromthe container by manually

openi ng a di spensing valv SUr within the container to
del i ver the product throu% 57, 686 Q‘%RB § & ing conduits to a

di scharge orifice. The dispensing valve, crinped to a nmounting cup having
a 35 sealing gasketinveAtDOf MRjdnerADINt @d1kRe8 QP @Pepifng: Ok i he
cont ai ner, which opening is defined by a conponent commonly referred to
as the "b@agssefizdk asgptal nesntopaeirngehidie vanvenhaf(a GiEryi DLhixes a
central pedestal_portion for holdin t he di spensing valve, a profile
portion eXtENUFRY Giikdr 82FPoke Z’OQth%etbéd'é‘sJéJaIOm Pegatiohi ch profile
portion nerges into an upwardly extendi ng body portion, the body portion
energing into a hem spherically-shaped channel portion termnating in a

skig't por HaeRgr¥£ B haaNel 2oLl 0N is configured to receive the bead

portion of the contarner opening. The 25 sealing gasket normally is

di sposed within thea«hasnelcp@alinefs and WAIEBPY v@adkels GHidagWr al i ons
extends downward along a
varlety of fluid materials, both 1liquid and powdered

particulate products. Typically, the product and a propellant
are confined within the container, at above atmospheric
10 pressure, and the product is released from the container by
manually opening a dispensing valve to cause the pressure
within the container to deliver the product through the valve

and connecting conduits to a discharge orifice.
The dispensing valve, crimped to a mounting cup having a
i5 sealing gasket, is normally mounted in a top opening of the
container, which opening is defined by a component commonly
referred to as the "bead" of the container opening. The
mounting cup includes a central pedestal portion for holding
the dispensing valve, a profile portion extending outward from
20 the pedestal portion, which profile portion merges intc an
upwardly extending body portion, the body portion emerging
into a hemispherically-shaped channel porticn terminating in
a skirt portion, which channel portion is configured to
receive the bead portion of the container opening. The
25 sealing gasket normally is disposed within the channel portion

and in many gasket configurations externds downward along a



7 8 OCT 2004 -- p +121416134 PCT!'!! So 1/225(,5 - 2 part of the QP@ﬁCTI%&
portion. After the sealing gasket is disposed onto the nounting cup, the
cup i s pasizticaned onto the container and the cup is CMdW%ﬂﬁg to the
container. The «clinching operation is well-known to those's F%%d in the
5 aerosol container art. The aerosol dispensing valve generally conprises
a hollow valve stem having a w der base portion integral therewth,
generally referred to as the valve stem body. Positioned internediate
the valve stem and val ve stem body is a valve 10 stem groove. A valve

housi ng suraraunes the Ealaye séomdQdy, aredf ikfieClddIReH and held wi thin
the pedestal portion of the nounting cup. A spring iIs disposednﬁbtmeen
t he bott orfigoshd ontd wbehousitigrandpf hteuageris gesDfiddia ¥atyarst em
body, and, in many instances, a hollow tube (dip tube) extends fromthe
15 out si dAEBIZEREF BRE ey uRO LSS nel inshieHe toottthem ointaineassodhat ed

aer osol CQHE%kﬂﬁr' The_val ve stenlgioove has one or nore opening(s) or

orifice(s) extendrngPEhPbtgh the¥ it VEERXPerhyrdinre idiiilladd in  the

communi catdeRgswh t Bod i LQNdyit in the hollow valve stem An 20 annul ar
val ve sealing gasket wth a central opening for receiving the valve

stein i s posit rbaetkrcdolnei Sputlidly Valwe gest £101G/ Qgﬂ(ﬁn‘iélgstﬁ Hd18 ow
orifice(s) within the groove being positioned such that the gasket seals
the orifi d@ly¥e wtem bhvingakveibdsri hatthiepatisad ipesgtabnthd¥eadihe val ve
o obened et Yy teflirda %0 S20 AT Lo i Sty Monitinen O
noves ody. Positioned
intermediate the valve stem and valve stem body is a valve
10 stem groove. A valve housing surrounds the valve stem body,
and is crimped and held within the pedestal portion of the
mounting cup. A spring is disposed between the bottom of the
valve housing and the underside of the valve stem beody, and,
in many instances, a hollow tube {dip tube} extends from the
15 outside base of the valve housing to the bottom of an
associated aerosol container.

The valve stem grocve has one or more opening (s} or
orifice(s) extending through the valve stem groove wall and
communicating with the conduit in the hollow valve stem. An

20 annular valve sealing gasket with a central opening for
receiving the valve stem is positioned in the annular valve
stem groove, with the orifice(s) within the groove being
positioned such that the gasket seals the orifice(s) when the
valve is in the closed position. When the valve is opened by

25 vertically depressing the valve stem, the valve stem moves
axially downwardly from its closed position to cause the

orifice(s) in the annular valve stem groove to move out of

registry or sealing relation with the gasket. Product in the



axially downwardly fromits closed position to cause the orifice(gg UCT‘ZUM
the annul ar val ve stem groove to nove out of registry or sealing

rel ati oW O2{idhe gasket. Product in the 2 8 0 C T 2004 CcwHuShi/ 2@+ 0SOl
contai ner then, under the influence of the pressure generated by the
propel | ant, passes upwardly through the dip tube into the val ve housing,
then through the orifice(s) in the annular valve stemgroove into the

hol | ow val ve stews, and 5 outwardly -t Areugh an outlet nozzle in an
actuator button, cap or spout nounted atop the valve stem Heretofore,
nmost corm?re&]"éf’ivéP{‘F%h'P?’S/-‘é&ﬂ%at’*’é’deaetbs olnflengesofiatke hpdesssta oke

pat h of 0.8enrgma%8 lbotr[_ranin org r to achieve a full spray rate. 10
Recent | y, STar ker eF st Thfe FFeae S?Bﬁu&asﬁseésuﬁ\}éﬂdlé(s thEgHghnkre ddmve
Souant o c28e038ko PREK AL I L ® BLRME cuch (8! LYEEELe [OBA S ate

container after a very short str h farKet ers and ¢on

a short vaheecamPeldNgralsle’ @kentP-23QY 126 Udld 881 Ddw WRAVRELPSA] MR Ve.
Further, with 15 prior aerosol valves, the actuation stroke could be

nofi t or ed cutwapdty i tHdopgdpen ¢iveletabvezléiriough aoniateld bagrbhe @gpr essi on
of the valve stemto less than full depression. Such partial depression

of the valfe EPRmPrdviat $t4Pr bR SHvsy stefe and often results in a

of & comer ot af AETHe 2FSY FRapireiad FeehErt iy raRudPRa heean Tui 1y

open the vabhves Hd¥: had a stroke path of 0.8 mm to 1.0 mm in order to
achieve a full spray rate.

10 Recently, marketers of aerosol products, as well as
consumers, have sought an aerosol package wherein the product
is delivered from the container after a very short stroke.
Both marketers and consumers equate a short valve opening
stroke to easy actuation of the aerosol valve. Further, with

15 prior aerosol valves, the actuation stroke could be monitored
to partially open the valve through contrelling the depression
of the valve stem to less than full depression. Such partial
depression of the valve stem prevents a full Spray rate and
often results in a spray that is undesirably coarse or

20 dripping.

The applicant is aware of a commercial aerosol valve that
has a short stroke in order to fully open the valve, The
structure of this wvalve comprises a valve body having a
centrally disposed hollowed-out portion in its top surface and

25 a separately molded valve stem having orifice slots at its
base, which valve stem extends into the valve body: the result
being that the orifice slots sit beneath the sealing gasket

disposed about the wvalve stem and atop the valve body.



structure of this valve conprises a valve body having a central Izyq 0CT 2004
di sposed hol | oned-out portion in its top surface and 25 a separate .
mol ded vadh ¥aysiem having orifice slots at its base, |p§? val ve stem
extends into the valve body; the result being that the bfiWPlé8B ots sit
beneath the sealing gasket disposed about the valve stemand atop the
val ve body. 2 8 OCT 2004 WD 1121116134 PCT/ M |/22565 - 4 Depression of
the valve stemimedi ately separates the underside of the gasket from
the top surface of the valve body and the propel | ant/ product within the

cont ai ner s@EteRasSn (¥ OUGR thgrspace et ywgen %ﬁgndgr Sz!udet of ;ﬁe gasket

and the 5 top surface of the valve housing Into t ~Sout Portion

of the valweldredscant! tihnet gather Brakscha ddie suakyee %tfeﬂhe%véjbEE&Cm ty
wi th the above-described aerosol valve is that it requires an asSenbly
oper ati on %8 ctibi RECPRbl It ARrodudy arid-hival e stemtaiAddi thapabhys the
above- descy.i bed ae$osol 10 utilizes a straight shank stem Straight shank

stens are MR¥IRJFREiRATe Pﬁtﬁ?ﬁ’be‘?l'fey“?éﬁl"swl? 1P thar germrt wrdgabket ;

saigd ste e e |tt|n Mor.eo ht shank stens
are proner?ogbﬁggigan‘gé%%et%gs ]Tq’ draﬁs% gtfh%h?/é"\[]l%" é “%blpi°1rf:&8nduring

the closinge ahet be1valvEa@nda tHYS, £l 0SNG 18 showiw QL. at .ﬁ' »

particularly where, the product/propellant systemin the aeroso
cont ai ner ddifsesltyubstianticalabswel béngried hergasketalvumErKatf 3 The
| nvention 20 An object of the invention is to provide an integral
requires an assembly operation to combine the valve body and
valve stem. Additionally, the above-described aercsol
10 utilizes a straight shank stem. Straight shank stems are more
difficult to properly seal with a surrounding gasket; said
stems being promne to side spitting. Moreover, straight shank
Stems are prone to having the gasket drag above the valve stem
orifice during the closing of the valve and, thus, closing
15 slowly or not at all, particularly where, the

product/propellant system in the aerocscl container causes

substantial swelling of the gasket.

Summary Of The Invention
20 An object of the invention is to provide an integral
(one-piece) aerosol valve stem/valve body having a valve stem
orifice sealed by a surrounding gasket, which valve is fully
opened upon a relatively short vertical actuation stroke.
The improved aerosol valve of this invention comprises a
25 gasketed integral valve stem and valve body wherein the stem

orifice is disposed at the portion of the valve stem adjacent



(one-pi ece) aerosol valve stenlvalve body having a valve stem or{)Riggd 200
seal ed Q?/ ﬂ”s(ulgroundi ng gasket, which valve is fully opened upon a
relative 9 dtt vertical actuation stroke. The i npr oveRf Berugaissival ve of
this invention conprises a 25 gasketed integral valve stem and val ve
body wherein the stem orifice is disposed at the portion of the valve
stemadjacent 2 8 OC T 2004 No® 112/416134 PCT/ US411122565 - 5 the
upper surface of the valve body in a dasket-receiving groove that has an

arcuat e | oyer rrion apd an_ upper tapered . shoulder portion. 5 In The
Dr awi ngs F}égﬁrg&iérl ss‘érgarcoessqésleg}?? oRatv&i R0 rint e garkebirergivdng

assenbl age gefotdlirdiakn td i ve stem and valve bqdy
confi gur at Pon of t h:tsH?ﬂvdelﬁﬁtgﬁ.QQ% g%’?etg]go%lgi%nn %N APgaP T o%aé’-e§§§‘ti onal
vi ew of thehvalde pd@tsbern and val ve body of this invention, Detailed
Description O The Invention Figure 1 illustrates an aerosol valve
assenbly generally designated as (10). More specifically, the valve
assgnbl y }5 }ncl ugas an integrated val ve stenfval ve body, generally

desi'gnat ed , val ve stenf val ve body having a valve stem
portion (16) wgh a.condyi therethrough; a_val ve body portion (20)
and an annul ar gl%OSe (Zg)é(és%%gvxs)n Elieﬁtf':]‘("é’f‘aalloI"'c‘leia"nc’ﬁi § 2Hesdy valyroove

(22) “havi ngsseriileFeost fitie (Rddnelbd NEpUlihd Bfe WAl1v Ok LG, GE QQYG POrtion
and interconnecting wth the conduit (18)." Surroundi ng the varve body
(20) is a body configuration of this invention.

Figure 2 is an enlarged cross-sectional view of the valve

10 stem and valve body of this invention.

Detajled Description Of The Invention

Pigure 1 illustrates an aerosol valve assembly generally

designated as (10). More specifically, the valve assembly

15 includes an integrated wvalve stem/valve body, generally
designated as (14}, said valve stem/valve body having a wvalve

stem portion (16) with a conduit (18) therethrough; a valve

body portien (20) and an annular groove (22) (shown in detail

in Figure 2); said groove (22) having a stem orifice (24)

20 through the wall of the groove portion and interconnecting
with the conduit (18). Surrounding the valve body (20) is a

valve housing (26), said valve housing having an extending

nipple (28) with a conduit (30) therethrough; the nipple {28)

being designed to receive a dip tube (29) (shown in partial

25 section). The wvalve housing (26) is crimped within the
pedestal portion {32) of a mounting cup {(34) (shown in partial
section). Encircling the valve stem {(16) and disposed within

the groove {(22) is an annular gasket (36); said gasket acting



val ve housing (26), said valve housing having an extending nipple A28F7 704
with a conduit (30) therethrough; the nipple (28) being designed to
receive a dip tube (29) (shown in partial 25 section). The val ve housing
(26) is crinped within the pedestal portion (32) of a mounting cup (34)
(shown in partial section). Encircling the valve stem (16) and di sposed
within the groove (22) is an annular gasket (36); said gasket acting 2 8
O C T 2004%° geafoosbiicor{34)c#hepsrbehEalvpelvalva icdobrd aped idsed .
position. _To conplete the valve ass |y, an actuator (not shown) with

t he appr oprTPafgmiggﬁﬁlﬁi fhe I“éaa{'tflenﬁst‘s(?mgggi' sthaf g ahazs i(eeti showtlswdskd at op
the valve g},em,(.18 5. FL O : Sho |n_eplarged detail, the novel and
i nventive val vg%)t éﬁ]rg%gévgi;g%g%%%yy\%?d%% s@+ n@eﬁff%ﬁ?rq% Higdre 38 a

val ve stemifdfdsbd £S5Posad AH0R 2Ben mi@gr al valve body (20). The novel
structural elenments of the valve stenfval ve body concern the shape of

thes groove (22)Figuflei t2s phawenenin r ehahiyeat @deae1val e badyef 2Qhg The
groove (22) has an arcuate portion (40) termnating at its upper portion
(42) in aninpeatitve waiveuther dhyf veltvendody dfpdiedishentdar. (44). The
outer termnus of the stemorifice (24) is through the arcuate portion
(40) of the 15 FRodd&uEe2)2: ndstapvef extes y (16 odgh dikposedit etopf ahhe

arcuat e porgion ?40% Tk&g é&(e/r }.hus qf the | qQqwer end (46) of the arcuate
portion (4DF-TETati GAEYS 2% e(gtcﬂe' t op* SUtTdce AFABFLEFal t tkempmtee ofody
(20). 1t hagebpeivd Qg /A03he Y LRE HPPEL RALL! 9P Qe LPEove (22)

and its placement relative to the valve body (20).

The groove (22) has an arcuate portion (40) terminating
at its upper portion {42) in an upwardly and outwardly
extending tapered shoulder (44). The outer terminus of the
stem orifice (24) is through the arcuate portion (40) of the

15 groove (22); most preferably through the center of the arcuate
portion (40). The terminus of the lower end (46) of the
arcuate portion (40} is slightly above the top surface {48) of
the valve body (20).

It has been found that having the upper portion of the

20 gasket receiving groove of the valve stem terminating in an
upwardly and outwardly extending tapered shoulder is critical
to obtaining a full and fast spray without dripping of the
discharged spray. Having the groove completely arcuate
resulted in a valve not fully opening upon initial actuation

25 and, in some instances, there was dripping of the discharging
spray.

It has been found that a groove and valve stem orifice
having the following dimensions will produce a fast opening

valve with satisfactory spray characteristics:



20 gasket receiving groove of the valve stemtermnating in an Uy Phw4
and outwardly extending tapered shoulder is critical to obtaining a rull
and fasM@&pyiy3wi t hout dripping of the discharged sprafCTRNRHG t he
groove conpletely arcuate resulted in a valve not fully opening upon
initial actuation 25 and, in sone instances, there was dripping of the

di scharging spray. It has been found that a groove and valve stem
orifice having the follow ng di nensirofis~wi || produce a fast opening
valve with satisfactory spray characteristics: 2 8 0 CT 2004 ' O

02/ U(134 PCT/1 Q) 11PPES FapPer7Porlifn qppg8f taper portion = 30 (b) upper
taper portion | th = .029 inch (c) radius, of eL_arcuate portion =
.005 inch radi Ebsqgofquoevﬁer%ag‘regug?éet%oonr?’leg ' '.O'legei %‘é 5 (d) height of
arcuate portion(s . Q2Q;hAChs(Ghp¥al Y& SlieNpoFiidLe dbagraten = - 013 inch
(f) space between | ower term nus of arcuate portion of valve stem and
top surface of val varddidy sf. 00%ker i axduattOpdheignskeblusiegdhwi t h t he
above-denot ed groove of the valve stemhad the follow ng paraneters: (a)
gasket thickneséd: IM@htneli ebyugbslkartinpner di2Pmépekr = | 102 inch.

Expectedly, the conponents indicated bel ow coul d var}( in 15 di nension as
st at ed: (e} wvalve stem orifice diameter = .013 inch

(f) space between lower terminus of arcuate portion of

valve stem and top surface of valve body = .001
inch.
10 The gasket used with the above-denoted groove of the

valve stem had the following parameters:
{a) gasket thickness = .046 inch
{b} gasket inner diameter = ,102 inch.
Expectedly, the components indicated below could vary in

15 dimension as stated:

{a) taper angle of upper tapered portion of groove; 15°
to 45°

{(b) stem orifice diameter: .010 inch to .024 inch

{(c) gasket thickness: ,040 inch to .060 inch,

20 While it is apparent that the invention herein disclosed
is well calculated to fulfill the objects previcusly stated,
it will be appreciated that numerous modifications and
embodiments may be devised by those skilled in the art, and it
is intended that the appended claims cover all such

25 modifications and embodiments as fall within the true spirit

and scope of the present invention.



(a) taper angle of upper tapered portion of groove: 15 to 45 (b) ste
orifice dianeter: .010 inch to .024 inch (c) gasket thickness; .0 @ G0
to .060 inch. 20 Wile it is apparent that the invention herein disclosed
is well calculated to fulfill the objects previously stated, it wll be
appreci ated that nunerous nodi fi cati on®-and enbodi nents may be devi sed

by those skilled in the art, and it is intended that the appended cl ains
cover all such 25 nodifications and enbodi ments as fall within the true
spirit Whdtischyraedfs:t he present invention. 28 OCT 2004 8 What is clainmed
is: 1. In an aerosol valve conprising a nounting cup including a pedestal
portion for affixing thereto a valve housing, said housing surrounding

an integy al I Vi . C it ther. . h_and.a val ve body

navi ng. o uppar oRETHR Rt RingPRB g AP SIRGEY et Batfhn B of

ver ti cal affiring phicvetata valvedidubing, sitd Bousitlg\sarbonting) @i intéirsl valleVsters hevinpavi ng
gasket -recei ving groove thereon, which groove has a stemorifice

a
radi al | yeoasdit therethrough anryd valye body-hnving an upper sustiice, the welve stemdvalve body
comuni : 1 [ J t,em..and eal.in asket

di spos egﬁtlv& %]%P#lé glf 3%‘? %lggéelw c?tﬁatﬁ#e&l@%flé%d\é’t%levr%h hg’ﬁ ﬁ'ﬁg’esgﬁcll ‘F\%wt' ﬁsmg?gmg a
orifice gasketitedeiviny gtovee ilerdon, whithesawlehas k kietorifidieadially exen®nAg through
conpri si g sai daﬂagke -receiving groove having a portion thereof having
upper an‘E Mg wall ot spd graoyppRdh ermaunisating wish the coaduigin the valvssteamanda |t s

t i i . | . d
FOFther “ShodRsRR s e Ui Ot B e BREBE SonEififce” ™"
adj acentwhenahe balve siaaatostd positibmaheinyaovaidnt asmpﬂﬁi\r;% baid \satkeerddefing 2.

The i nproved aerosol valve of claiml1, and further erein the upper
t aper ed STpR¥ehaymeqypartien therged having Bprar and Iviss aEcunts components svhichaipphms an

angl e frpMaaPMpohent A its upper terminus merges into an outwardly and upwardly tapered
portion and further wherein the lower terminus of the lower arcuate component is adjacent

to, but spaced from, the upper surface of the valve body.

2. The improved aerosol valve of claim 1, and further wherein the upper tapered

portion of the gasket-receiving groove in the valve stem has an angle from about 15° to
about 45°.

3. The improved aerosol valve of claim 1, and further wherein the lower terminus of
the arcuate portion of the groove in the valve stem is not greater than about 0.004 inch

above the upper surface of the valve body.

4. The improved valve of claim 1, and further wherein the valve stem orifice has a

diameter from about 0.004 inch to about 0.024 inch.



about 45. 3. The inproved aerosol valve of,claiml1, and further wherein
the lower termnus of the arcuate portion of the groove in the val'z\/?g[:] 7004
stemis not greater than about 0.004 inch above the upper surface of th
val ve body. 4. The inproved valve of claim1, and further wherein the
valve stemorifice has a dianmeter frofi-about 0.004 inch to about 0.024
inch. 2 8 0 C1 2004 9 5. The inproved aerosol valve of claim?2, and
further wherein the upper tapered portion of the gasket-receiving groove
has an afigl e Tie ialpronedIHRros6l valtkeof dlzifr0}, @eld Viakhee whiercinh thieripper @péted ur t her
wherein the valve stemorjfice has a dianmeter of about 0.013 inch. 7.
The i mprisyien obthe gasket-racgiving groeye tms ap gagle of abmtt 3Rher ei n t he | ower

term nus of the arcuate portion of the groove in the valve stemis not
greater than about 0.004 inch above the upper surface of the valve body.

8. The iépr oVEsk ivfpraveedofal el dfictmdS, and fubther whereitinlle vk Rein Wificectial at he
| ower term nus of the arcuate portion of the groove in the valve stemis

not gr eddiagpeterafaboub®Pldingbs i nch  above the upper surface of the valve
body. 9. The inproved val ve of any one of the preceding clains, and
further wherein the upper portion of the arcuate portion of the groove

has a suhst arThedhprovedwalverdfdidims Qfor 3catidtthéewhdiein thhRwep tamiMBIdfitgn of
the arcuate portion_of the groove. i .
arcuate portion of the groovein the valve stem is not greater than about 0.004 inch above

the upper surface of the valve body.

8. The improved valve of claims 2, 3, 5 or 6, and further wherein the lower terminus of
the arcuate portion of the groove in the valve stem is not greater than about 0.004 inch

above the upper surface of the valve body.

0. The improved valve of any one of the preceding claims, and further wherein the
upper portion of the arcuate portion of the groove has a substantially lower radius of

curvature than the lower portion of the arcuate portion of the groove.





