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2237474 AEROSOL VALVE UNIT This invention relates to a valve unit for
pressuri sed packages comonly referred to as aerosol packages. 5

‘Aer osol packaggszssgal |y conprise a valve unit situated in the neck of the
cont ai ner which is opened by finger pressure against an actuator disposed
at one termnus of a valve stem The valve unit has a noveabl e val ve body
and associ ated hol | ow val ve stem whi ehtunseats from a gasket, thereby
permtting flow of product into a hollow valve 10 stem (product conduit).
Wth certain products, e.g. paintAEROJOL VALNE:UNHD| e that the val ve stem be
separable fromthe valve body in order to clean the product conduit sheul d
drying and resul tant clogging occur. To provide the aforenentioned valve
stem renoval capaBisi igventien relotessters valve ginitofer eressurdsedpagkeges

integral to 53;,3,0;.‘19; Rfafedat §rast Qe,tggglegaekpﬁé thl ts separation fromthe
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val ve body by pulling on the actuatar end, t he val ve stem
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cl osure, common dano n ' ng cup, i'nched °t 0
cont ai net0 beskem (pmdunt reondui .| rrped to an upstanding central portion of
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resilient gasket disposed atop_thereof gn) forms a seal between
the val ve hoYAlivegstem %éemhlpngr%ﬁheavgbvfs dyi Fﬁl prdefe tAoGLeay the o N
reci procabl eppoauve cfahmltngémemmnmab&resaﬂtantc&mmuﬁg dgcdr.vaty/ prowide and
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val ve body. other end the valve stem mates with a moveable valve body situated .
beneath a resilient gasket, the valve stem being passed through a
central opening in the resilient gasket. The gasket seals the product
20 discharge orifice in the valve stem when the valve is in a closed
position. By depressing the valve stem, the product orifice in the
stem is open to flow of product from the container.
Additionally, such aerosol valve units usually comprise a
container closure, commonly cailed a mounting cup, which is clinched to
25 the container bead. Within and crimped to an ubstanding central
portion of the mounting cup, commonly called a pedestal, is a valve
housing having a resilient gasket'disposed atop thereof, which gasket
forms a seal between the valve housing and the mounting cup. Disposed
within the housing is a reciprocable valve closing/opening member
30 comprising a valve body and valve stem, which body and stem have
communicating passages for egress of the pressurised product to a
discharge orifice situated in a finger depressible actuator.
The aerosol valve described above is commonly referred to in the
aerosol industry as a "female" valve, in contrast to the so-called
35 "male" valve wherein the valve stem is integral with the valve body.
United States Patent Nos. 3,033,473, 3,061,203, 3,074,601 and 3,209,960

describe aerosol valves of the "female" type and United States Patent



. United States Patent Nos. 3,033,473, 3,061,203, 3,074,601 and 3,209, 960
descri be aerosol valves of the "fenale" type and United States Patent
-2- No. 2,631,814 describes an aerosol valve of the "male" type.
Furthernore, in prior aerosol valves, the product orifice in the valve stem
Is formed by a radi al pin extending Iate5ally t hrough the wall of the valve
stem a so-called "side action” noul di ngoperation. 5 The presence of the
"side action" pin JNELE tes t he rem)val Qf ;the p bef ej ection of
t he noul ded pa'?"[ vﬁ' §i)'cﬁﬁ§'éhtif3n?n 45185k V8V r?ft rﬁj"%ber ation.
Moregver, with orifFudhermre, conmpoidry aessoli vnlalesostthle veddmes ortiffécé sindehe
action" pin bf b, Kk q S Ao ng el
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nmenber that fr| ctional Iy and rel easabl y engages w e val ve
recess. The 25foregloses grnayiteliionpahgeturn efl‘#'iedé'OéPF’gr%@dthﬂ tlﬁllthevalve stem
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with the slot in the recess of_ the_valve he other end with the
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defined by theheppasvagenth thélvadietdrenval ve body when the valve is in a
cl osed In a previous application, GB-A-2198189, a "female" aerosol valve
is disclosed having a moveable, gasketed valve body-valve stem located
within a valve housing. The valve body has at least one upstanding
20 wall defining a recess in the valve body with a slot extending from the
top shoulder of the upstanding wall. The élot provides communication
with the interior of the container when the valve is actuated. The
valve stem has a longitudinal opening therethrough and a member that
frictionally and releasably engages within the valve body recess. The
U 25 valve stem also has an orifice aligned'with the longitudinal opening of
the valve stem and which communicates at one .end with the slot in the
recess of the valve body and at the other end with the orifice in the
valve stem. The central opening of the gasket seals the slot defined
by the upstanding wall of the valve body when the valve is in a closed

30 position. '_

It has been found, however, that this configuration has
disadvantages as a tilt action valve because the stresses inherent in
tilt actuation can open the slot in the wall, loosening the valve stem.
The valve stem and valve body could then become separated.

35 In one aspect the present invention therefore seeks to provide an
improved configuration for a tilt action valve which does not suffer

from that problem.



30 position. It has been found, however, that this configuration
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aspect the present invention therefore_seeks to provide an inproved
configuration for a tilt action valve whi ch does not suffer fromthat
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therein an upwardly open axial recess, a hollow valve stemfrictiona I y
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end of the val stem a valve, spri oused in the val ve hoysi ng and
serving to EF&V {housing \)’é‘\écﬂ?’d‘d% gﬁveéﬁa?‘hﬂwf'ﬁ YurPRER sPHEoff eE RS, 2
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seal ing gasket or to til val ve ¥ as the case may be, so as, i'n
ei ther case, 88®ins&r thet “‘!4%32# of 3he JAURT ingdcunen #nBular gagkeiapasdisdionadckage
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val ve body stem which passes through a central aperture therein, downward or
sideways pressure on the free end of the valve stem serving either to
move the valve body axially away from the sealing gasket or to tilt the
valve body, as the case may be, so as, in either case, to permit the
20 pressurised contents of the aerosol package to discharge over the rim
of the valve body, through a fluid flow pathway provided interiorly of
the valve body and from there through the hollow valve stem for
eventual discharge through the spray button, wherein the valve body
comprises an annular extension member integral with and extending
25 upwardly from the valve body, said extension member having an axial ~
bore aligned with the recess in the valve body and into which the valve
stem is frictionally engaged, said annular extension member having at
least one region of reduced wall thickness extending axially of the
extension member and at least one aperture formed in the extension
30 member and passing through said at least one region of reduced wall
thickness to provide a flow passageway positioned to receive fluid
contents discharged from the aerosol package over the rim of the valve
body into the interior thereof and to convey those fluids through the
thin wall region(s) of the extension member into an internal groove,
35 provided within the valve body and providing a flow path for those
fluids from said aperture to an inlet aperture in the distal end of the

valve stem for eventual discharge through the bore of the valve stem.



_conprises an annul ar extension nmenber integral with and extending 25
upwardly fromthe-val ve body, said extension nenber having an axial bore
aligned with the recess in the valve body and into which the valve stemis
frictionally engaged, said annul ar extension nmenber having at |east one
regi on of reduced wall thickness extending axially of the extension nenber

and at least one agperture fgrned.in tihe.ext.ension,; . nber, d passi ng
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QA her preferred features will be apparent fromthe detail ed description
provi ded hefernarter. ~5- 5 BOUT aspects or thnrs T nv n,
and the various preferred features thereof, are illustrated by/the
enbodi ments described with




reference to the acconpanying drawings, in which: Figure 1 is a

| ongi tudi nal sectional view of a valve unit according to the present
invention, in its closed position; 10 Figure 2 is a |ongitudina
sectional view of the valve unit of Figure 1 in an open position; Figure 3
I's a longitudinal sectional view of Th& Valve unit of Figure 1, opened by
tilt activation; Figure 4 is a longitudinal partial sectional view of the
val ve 15 body as used in the valve unit of Figure 1; Figure 5 is a side
view of that valve body; Figure 6 is a perspective partial sectional view
of that valve body; Figure 7 is a viewalong line 7-7 of Figure 4; 20 =~
Figure 8 is a partial sectional view of the assenbl ed val ve body and val ve
stemas used in Figure 1; Figure 9 is a longitudinal sectional view of the
val ve stemused in he enbodigpn&h{ﬁ_ Figure 1; Fi 10 is a Vié?% al ong -

ur
'ine 10-30 of Fi JOth gspests % gnvention; sand pthe  Yariaus \piabesred ne
val ve stem dkatur@sr ehéreofndafe gillmstPated dyl ohgi émbddiméntsedescridledVvieth of
anot her val ve bo?¥ apdtﬁalve St9”1355§$£L¥g3000rth%Bt0 t he present

i nvention. REFEYTIRGEY ithE BTHORARY HE LT[ iRES 4 18 KRGS nting cup 10 of an 30
aerosol contai neFiguse shois parlongituydioal seetional Cviewedfi at valhe omiinting

cup 10 is a oysi P L i n, the housi ng
12 is the vg?égll‘l‘ely (‘)‘gy{:@éﬂgaé%ﬁgﬂgnﬁﬂ%\?‘\gﬁ’y}fe}xjttlegnglp%ae%ggél‘\%’faro gbess 22
defi ned1®y an upWdeule 2exisemdlongisndinadr sectiionsl oriewenbethe28alve agitilofini t h

the valve b qe 4.k U sifionzi tting Within the 35 recess 22 of the
val ve body ?gxllu‘sesa \l/gla{'}ebgﬁ%o%. ° he val ve body is biased toward the

gasket 14 by a spiienge 88 ighe clrngdgudinal: sectignel view: obrthesxabye mpét \off ve
body 16. Prefigaablly {inedUbErtite! dctiOhen;t he - 6- ~
Figure 4 is a longitudinal partial sectional view of the valve
15 body as used in the valve unit of Figure 1;
Figure 5 is a side view of ‘that valve body;
Figure 6 is a perspective partial sectional view of that valve
body;
Figure 7 is a view along line 7-7 of Figure 4;
20 Figure 8 is a partial sectional view of the assembled valve body
and valve stem as used in Figure 1;
Figure 9 is a longitudinal sectional view of the valve stem used
in the embodiment of Figure 1;
Figure 10 is a view along line 10-10 of Figure 9;
25 Figure 11 is a perspective view of the valve stem of Figure 9; ~/
and .
Figure 12 is a longitudinal sectional view of another valve body
and valve stem assembly according to' the present invention.
Referring first of all to Figure 1, the mounting cup 10 of an
30 aerosol container is shown partially cut away. Crimped into the
mounting cup 10 is a valve housing 12 and a gasket 14. Disposed within
the housing 12 is the valve body 16 having an upwardly extending axial
recess 22 defined by an upwardly extending annular extension member 26
integral with the valve body, see Figures 4 - 6. Fitting within the
35 recess 22 of the valve body 16 is a valve stem 20. The valve body is
biased toward the gasket 14 by a spripg 18 which engages the lower
portion 16a of the valve body 16. Preferably the outer wall 16b of the



. valve body 16 is inwardly tapered toward the | ower portion 16a of the valve
body 16 whilst the'interior wall 12a at the top of the valve housing 12 is
flared outwardly. This provides space allowing for the rotation of the

val ve body 16 during tilt activation, which is 5 discussed further, bel ow
A conventional dip tube 46 is attached to the bottom of the housing 12. As
shown in Figure 6, the top inner edge 26k -of the annul ar extension 26 of

t he val ve body s chanfered o ease insertion of the valve stem 20 into the
recess 22. Adé’iahY%%z?aVyﬁ{ He ipyerdhaitagerssh Gpuard: she doupsirartien niba af (s on
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in the annul ar ext ensi on nenber iametrically oppose
regi on 2la. Sdbepqiten o tM)rh@u?mmWWo such inlet apertures is not
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for the passage of product into the val ve 16, as w escri

bel ow.  As sﬁﬁmﬁlﬁnz%ﬁ ofpthavadve bedy &s tqli'émf/%l%‘etﬂo‘%ﬂﬁelenii%rtﬁpbwfdéd!e
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wal | regi C n effect Vi 0 n the inside wall of
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shown in Fi gurtbni,sklnlnewgpqne.r 'ﬂwtlban:mh 6m'ethbamﬂhe§ki\talrh!91d?pd‘ya 48 cléuidy in
an annul ar er, en S t ep the Vi

closed. This Qﬂ&ﬂ] der A%{glgg}‘pre Zarqlgb 83‘%&2@ °R Wg p,2raY asrhSﬁ#\e'Tsr’rm
Figure 4, to Zﬁpra:lmeﬂ Heo dbwlbotitem vzheeegtimlret 1sl4anMnahett ra@evahneeZtISpaﬂsiagd.
Dependlng I n f e a | referahbly
eper o Doy e gel SRR R AEon s 3B, 2SN, iR s PRI GIAH
an’ annul al® shibimskimasepen pehdndet apertunend! aimnthe anaxlam extensieninsmbee,

see Figure 7.26 dilfetrivall} Yppeedr €6 th8NEE 3k ibn4Pfa .angkd PG| aMor
shoul der 40b ggrman an ullgfﬁtrecess 40c, whi ch directs product toward ﬁe

slots 21, as rtf"BeﬂmE'e fREC KIS i eh, DreigrEed Beqavse H-ltnCG‘hé"eraéééss
22 of the val the menlyer326. The iinLétudpértaites IE1Ca] Yoyl fdrdithe Paspagd b®NprfAuand

aq out er Cy|i5§¥4(¥ﬂe valve body 16, as will be described below. As shown in
20 Figures 4 and 6 the vglve body 16 is provided with internal grooves 32
in its inside surface'ZZa aligned with the fhin wall regions 21a, which
in effect'provides grooves in the inside wall of the extension member
aligned with the grooves 32 in_the valve body.

As shown in Figure 1, the'uppgr portion of the tapered valve body
\_/ 25 ends in an annular shoulder 40 Vhich engages the gasket 14 when the
valve is closed. This shoulder 46 is preferably rounded at its top, as
shown in Figure 4, to improvg_the seal with the gasket 14 when the
valve is closed. Depending inwardly from the shoulder 40 is an annular
wall 40a, preferably tapéred towafd the centre of the valve body 16,
30 and which intersects an annular shoulder 40b perpendicular to the
annular extension member 26, see Figure 7. The inwardly tapered
anpular wall 40a and the annular shoulder 40b form an annular recess

40c which directs product towards the slots 21, as described below.
The valve stem 20 dispoéed’within the recess 22 of the valve body
35 16 includes an inner cylindrical.portion 60 and an outer cylindrical
portion 62, see Figure 9. A longitudinal openlng 63 passes through the

valve stem 20. Preferably, a Iower cylindrical portlon 64 depends from



= e .- .- R R L LA T o I S

portion 62, see Figure 9. A longitudinal opening 63 passes through the
val ve stem 20. Preferably, a |ower cylindrical portion 64 depends from
-7- the inner cylindrical portion 60. The | ower cylindrical portion 64 of
the val ve stem 20 has oppositely positiyoned tangential openings 66, se
Figures 10 and 11. The bottom of the recess 22 in the val ve body 16

includes a Stid §RAEE @yEIHdrakaDIgaR¥eod 0. SqRe FidWareSy AnaPk & pdf¥iGH zﬁﬁ of
f th I en e two

engaged by the lower cylindrical portion 64 of the valve stem
parts are iit eeua]f\(fgég%lzg has oppositely positioned tangential openipgg 6§ @eni ng
a swirl chanpifures forndher.contents of the container as they pass from#the

val ve cup tnto the valve stemvia the t ential openings 66. To this 10
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v e posi ng of t ice

.clog the product passage In the va e.stefn ion e ori
70 on the dichambegd8sthrough theetamgentig) ope . 6Bheapbieatr efitthe swirl o/

residue of piopBklasted Pramesmalnce@%w cuem&k@am %&@&ﬁ%&gﬁwth
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val ve. That residue w assi st I n purging e va stem and act
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dependent Onbglﬁ?gh. These dimensions may be varied dependent on the product and
propellant.

Above the swirl chamber 68 the valve stem 20 has an orifice 70

20 which acts as a product flow control orifice. Disposing the orifice 70
above the swirl chamber permits product in the valve stem on the
discharge side of orifice 70 to flow back into the swirl chamber and
thus product'is less likely to clog the product passage in the valve
stem. The positioning of the.orifice 70 on the discharge side of the

25 swirl chamber 68 also creates a residue of propellant in the swirl
chamber upon closing of the aerosol valve. That residue will assist in
purging the valve stem and actuator product passages of residual
product thereby to avoid or reduce clogging. The diameter of the
orifice 70 is about 0.33 mm, bgt this can be varied dependent on the

30 product and propellant used.

Preferably, the recess 22 in the valve body 16 includes an
annular indentation 54 which, when the valve unit is assembled is
engaged by a pair of annular protrusions 782 on the valve stem 20 thus
securing the valve body and valve stem together, as shown in Figure 8.

35 The outer cylindrical portion 62 of the valve stem 20 also
preferably includes an annular, tapered, flange 80, see Figure 9, which

prevents excessive displacement of the gasket during actuation. The



30 product and propellant used. Preferably, the recess 22 in the valve
body 16 includes an annul ar indentation 54 which, when the valve unit is
assenbl ed i s engaged by a pair of annular protrusions 782 on the valve stem
20 thus securing the valve body and val ve stemtogether, as shown in Figure
8. 35 The outer cylindrical portion 62 of the valve stem 20 al so
preferably includes an annul ar, tapered, ?range 80, see Figure 9, which
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15 and continued actuation in the tilt position during prolonged use. A

recess 89 may be provided at the bottom of the tilt button 88 so that
the bottom of the button will not interfere with the pedestal of the
mounting cup 10 during use.
Referring now to the operation of the valve unit, in the closed
20 position of the valve, shown in Figure 1, the gasket 14 seals against
the annular top shoulder 40 of the valve body 16 and the annular
extension 26 to the valve body 16 to prevent passage of prbduct through
the aperture 21.
In the open position of the valve, shown in Figure 2, vertical
N 25 pressure on the actuator button 85 depresses the valve stem 20 and the
valve body 16, disengaging the annular shoulder 40.ffom the gasket 14.
The pressurised contents of the container can then pass over the
shoulder 40, into the annular .recess 40c and through the apertures 21.
The product proceeds down the grooves 32 inside the valve cup through
30 the tangential openings 66 in the lower cylindrical portion 64 of_the
valve stem, into the swirl chamber 68. From the swirl chamber 68 the
product proceeds through the orifice 70; up the valve stem to the
discharge orifice 84 in the actuator button 85.
The tangential openings 66 into the swirl chamber 68 impart a
35 circular motion to the discharging product, and force the two product
streams into each other. This causes a mechanical breakup of the

product. Particles within the product stream are broken up and



In the open position of the valve, shown in Figure 2, vertical 25

pressure on the actuator button 85 depresses the valve stem 20 and the

val ve body 16, disengagi ng the annul ar shoul der 40 fromthe gasket 14. The
pressurised contents of the container can then pass over the shoul der 40,
into the annul ar recess 40c and through the apertures 21. The product
proceeds down the grooves 32 inside the val ve cup t hrough 30 t he
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Figure 1 sh&wn {ernati Form ot val Ve cup and
accor di ng t ochambesr eskmithis rﬂl@ndlmtV\MQ:Wa&!ﬁ dm‘l}' 16 dsi the sapeisd iohthder .

In this embodigPifus té}ﬁmuﬁ.hée& RRENLLL EndtS thidge ATk owet . RhEViRUSalve

enbodi ment except that there is no ghoove 52, and the valVe stem 20 I s tHhe
same except ®keme0i is (idhe| samer exsaptnbpereals dwr Lover evl indrieqle PRRbISRI Hont

shown in Figure 1jpn ﬂfeoéhﬁ‘ohiﬁéﬂte&lhdiﬂ idheipere o1 iﬁ)ducefeﬂﬁé?lﬁ@(iﬁé%o@@olﬂf
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directly through the orifice 70.

In the embodiment of Figure 3, the tilt button 88 is depressed
forwardly and downwardly. This disengages the front portion of the
shoulder 40 from the gasket 14. Product then passes over the front of

20 the shoulder 40, through the slot 21 to be discharged via the swirl
chamber as described above with respect to Figure 2. The tapered
flange 80 on the valve body 16 and the flared upper section 12a of the
valve housing together provide a space for the rotational movement of
the valve body 16 during tilt actuation.

25 Aerosol packages according to this invention can have either a ~
conventional press button action (Figure 2) or tilt action (Figure 3).
An extra button can be included in the packaging to provide for
alternative use. The buttons can bé easily changed.

It has been found that in tilt actuation, a portion of the valve

30 stem may engage the pedestal of the mounting cup. See region "A" in
Figure 3. Excessive pressure exerted on the button 88 could thus be
transferred through the valve stem 20 to the valve body 16. Thus if an
open slot runs from the top of the cylindrical wall 26, as in GB-A-
2198189, this force could separate the wall, loosening the valve stem.

35 Therefore, the design of the '189 patent is not well suited for tilt
action valves. The thin skin region 21a is added in the present

invention to reinforce the annular extension member in this region to



_forwardly and downwardly. This disengages the front portion of the

shoul der 40 from the gasket 14. Product then passes over the front of 20

t he shoul der 40, through the slot 21 to be discharged via the swirl chanber
as descri bed above with respect to Figure 2. The tapered flange 80 on the
val ve body 16 and the flared upper sectlﬁn 12a of the valve housing

t oget her provide a space for the rotatiohdl™ novenent of the val ve body 16
during tilt actuation. roso ack es_.accor
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These 10 extensions contact the outer wall of t cavity,
prevent i ng't herwonéc%reoﬁrﬁﬁerpbb)stPireVldﬂ#ebY Arepy rfm@g‘ dpteyigrly of the
formed in extension member, substantially the same moulding advantages are

obtained with the groove(s) located externally of the extension member.

The thickness of the thin skin region 21a is preferably about 0.1

mm, which allows for easy removal of the core pin and provides

20 sufficient reinforcement during ti_lt actuation. The annular extension
member 26 is itself approximately 0.5 mm thick. The dimensions of the
slot 21 are preferably about 0.05 x 0.05 mm.

In assembling the several valve components, a sub-assembly

comprising the valve stem, valve body, Spring and gasket is initially
N 25 made. Such a sub-assembly properly orients and maintains the position
of the gasket relative to the valve body, thereby enabling rapid
assembly of the sub-assembly and other valve components without risk of
dislodging the orientation of the gasket to the other components prior
to permanent positioning of the gasket through crimping of the valve to
30 the mounting cup.

The structure in the valve stem-valve body fitment portions .that
facilitates disposition and positional stabilisation of the gasket onto
the valve body is best shown in Figure 8. In assembling the valve unit
the gasket 14 is passed over the outside surface of valve stem 20 and

35 ultimately seated on the annular shoulder 40 of the valve body 16.

Moreover, the height of the annular extension 26 is preferably

greater than the gasket thickness, to prevent the top shoulder of the



these regions. The thin skin region is pliable enough after nmoulding to
allow for easy renoval of the core pin. Therefore, no "side action" pins
are required to formthe aperture 21. Whilst the thin wall 15 regi ons
are preferably provided by groove(s) formed interiorly of the extension
menber, substantially the same noul di ni; advant ages are obtained with the
groove(s) located externally of the extension menber. The thickness of the
thin skin region 2la_s preferably about 0.1 whi ch all ows for easy
renoval of tfetengien gonfrompassing éége% thes%ﬁmi@n@“?’é!gnﬁﬂsééh%ﬁtilblm_ ng
tilt actuatief.theTbsntdifed aitR>grepeilantienber 26 is itself approxi matel«y”
0.5 mmthick. The,dijrensi ons of .the slot 21 ar referably about 0.05 x
0.05 nm In assengﬁ’ri% ﬁhee lg‘é%ﬁgf'%ﬁlkfémc bh ?"amsﬁ%t-}h&%fﬁf‘(}e to
conpri si ng tpertiabler enbodimestsseibody] tepappagestn thgtisleeiouss modifiiicak ions?25
made. Such - enbl i \ i it of

t he gaskgf r@?’zp ?ve 0 ﬁé°€éﬁ’§gub%‘é§ft e?' E{ﬁiﬁ&eggﬁé‘ﬁ%@%&pﬁgngﬁé’% y of

t he sub- assebhinad nnihciphes of athe: inventdoe rhesein drscnibed sandfascherieddafter t he
orientation gfaidg. gasket to the other conponents prior to pernmanent

posi tioning of the gasket through crinping of the valve to 30 t he
nmounting cup. Thelttiditaksa he,updersiged that the \RResenhdgyentiopsitepds thoons
that facilitaé@solli pdrkagéd Fited wielsial vOIRR! usitaRbédrddhg ad @he tiQenEDNS!
onto the val ve body is best shown in Figure 8. In assenbling the valve unit
t he gask‘é’r 14 is passed over the outside surface of valve stem 20 and 35
ultimately seated on the annul ar shoul der 40 of the val ve body 16.

Mor eover, the height of the annul ar extension 26 is preferably greater than
t he gasket thickness, to prevent the top shoul der of the extensi on 26
from passi ng beneath the gasket 14 during pressure filling of the container
with propellant. Wiilst the invention has been described herein with
reference to particular enbodinments, it will be apparent that various

nodi fications 5 may be made in those particul ar enbodi nents w t hout
departing fromthe broad principles of the invention herein described and
as hereinafter



~claimed. It will also be understood that the present invention extends. to
aerosol packages fitted with a valve unit according to the invention.

- 12 - CLAIMS 1. An aerosol valve unit for fittingt ﬂ"”]
package, said unit conprising a nmounting cup having a Jmﬂneuﬂﬂlm I l Il
therein, a 5 valve assenbly positioned \L/flthl n said cup ahd ‘cofpr!'si ng ‘a
val ve housi ng, a val ve body noveably no r%t ed within said housing and
defining therein an upwardly open axi al g a holl ow val ve stem

frictionally engaged in said recess and |ng upwardly therefrom
t hrasgh the central aperture in the nounting cup, a spray button nounted on

the 10  freeqend qf L@.gol bl Ve & tafaelf\i%tﬁ&r'taganoaéféionnpa ¥al ¥§iq

housi ng and serving to as t ve cup upwardly agal nst the un ef si e of
the nounting ¥Dht comPEifiMEar BewKdnepesn thayieel & renfEahoaneringe cilsrednot vieen

a sleal I lng 51 myaivd m%s\éai, gﬁstha:m tfﬁh@ﬁﬁeam deupf aﬁmec&iwm&irw & Upa Ried
seall ngly eng ar oun val ve em | SSes, (0]
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t he val ve st elﬂhéﬁmlitguﬁw&ﬂmry dpenn@nialt Feze¥s) \echddy ealvel s tenafEictiiomanlyhe

seal i ng gasket or to.tilt, the valve .bod s the ¢ [
ei ther case, apﬁfldml{’ ?‘hlél 5?8%%%rqn§ie8x§%1§8ﬁt'§p ﬁ%e@%?ggdd'f %ﬁgﬂgbet
di scharge ovecettralr aperturehin vidiev eobidyng thp oug)fspaag (buttbh unalintied vompatheway

R e e

val ve stem for even ual Ariou €rein
val ve body cospd iseceinghtebias a¢heex4le4¢s¢‘m1uaanéV mm;gt dhe\ynderside of the

extend! Ng UPWRGSHtink P, 4P alRIINE AL pRR1 €1 GEHCIHP LRD umaﬁt) bay) Bl
axial bore aligned with the recess in valve b oflnto whi ch

~ the valve stefh¥ealipg ctimopm fhe yﬂg';fghady ﬂﬂ&@n#ﬂ‘l’%ﬁslé?t‘gnmnm%@ cup

having at | eaghd oghelmgl RnPhgirgddsechdVahk VAlvekesd Mbﬁnﬁééﬁksa)éhﬁ&dg‘i‘x af
t he extensi on nenb at | east oownwgreJture formed in the e>8‘eer}5| on

menber an paggr?trfg tzme(gaghe & elaugt, or sideways pressure on ree end

of the valve stem serving either to move the valve body axially away

from the sealing gasket or to tilt the valve body, as the case may be,

so as, in either case, to permit the  pressurised contents of the
aerosol package to discharge over the rim of the valve body, through a

20 fluid flow pathway provided interiorly of the valve body and from there
through the hollow valve stem for eventual &ischarge through the spray
button, wherein the valve body comprises an annular extension member
integral with and extending upwardly from the valve body, said
extension member having an axial bore aligned with the recess in the

"\ 25 valve body and into which the valve stem is frictionally engaged, said
annular extension member having at least one region of reduced wall
thickness extending axially of the extension member and at least one
aperture formed in the extension member and passing through said at
least one region of reduced wall thickness to provide a flow passageway

30 positioned to receive fluid contents discharged from the aerosol
package over the rim of the valve body into the interior thereof and to
convey those fluids through the thin wall region(s) of the extension
‘member into an internal groove provided within the valve body and
providing a flow path for those fluids from said aperture to an inlet

35 aperture in the distal end of the valve stem for eventual discharge

through the bore of the valve stem.



| east one region of reduced wall thickness to provide a flow passageway 30
positioned to receive fluid contents discharged—+from the aerosol package
over the rimof the valve body into the interio convey
those fluids through the thin wall region(s) of m\g rrber into
an internal groove provided within the vaI ve bo pr oVi a’ ng a flow path
for those fluids fromsaid aperture to Bn~inl et aperture in the distal
end of the vajve s r e r bore of the valve
stem - 1?- A%;&Q é’lei\ée&%clrt}?b l'%:cor%h"%' i 9@1,, r1&'3 XEErien pgmber

ext ensi on rrermprctﬂwprﬁwseshammpahh rqp@anq/ Uppdse‘agamsalofr exgidoced ofali~
reduced wall éﬂl'cﬁk@fé?a&ﬁﬁi‘tmw ow.ﬁp@m?&oesﬁ&ﬁcmw thed eBpr dpbh

correspondl n roove forned Interior ve bo ; or t tran er
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over the i mpfuidh@ontehts oI0the fa@Hs’&M paclageUsd ithBy QIret Qesctidirid love Wde
sai d apertures, ang ghoov s to th a ertuie I(?Irtl ; e distal end of thee
a

et
val ve stem 1 Vﬁlwyug?iﬂé’&%r vadve sthrgugh ctaid; e
or each axi al apeagures and rgxdoces toakhe tﬁueknqmthfn tihetbxtdaasabremeabame
extends the ful,l length of the extension nenber fromits proximal end to
the junction Wltﬁ e& val ve body. 15 4, A val ve unit according to any
one of claims 1 to 3, wherein the inlet aperture(s) passing through the

wall ‘of tge extensj g,gw@mff agthﬁ ﬁ:ﬁb?ﬁmoﬁ 49! 3@% ﬁin 'i:ﬁé’%?e&c‘f‘taki ial

t hi ckness are 'I gcated at oradjacen unct 1 on e extenslon ne
and the val verefdqy ofrgeduced va ]At\haFWsﬁnFP tthec 8xtgnsdon gmember gxtepds thei ns

1 to 4, wherefullt Neng@didIN(the @ktédufichemttlr! firBhCKOLSHrdximdR hdXoENHON
menber is or are Erow ded byygﬁéatlﬂo&roove(s) formed 1n the interior A
n

wal | of the BRcE #hthdhse *igned with a correspondi ng groove or

grooves forned inside the val ve body. 25 6. A val ve unit according to

any one Qif leoal s A‘ valve unvfhtearcei‘:lor:!dxt.nhgeto any one of claims 1 to 3, wherein the
inlet aperture(s) passing through the wall of the extension member in
the region or regions of reduced wall thickness are located at or

adjacent the junction of the extension member and the valve body.

20 5, A valve unit according to any one of claims 1 to 4, wherein the
region(s) of reduced wall thickness in said extension member is or are
provided by axial groove(s) formed in the interior wall of the
extension member, and aligned with a corresponding groove or grooves
formed inside the valve body.

25 —
6. A valve unit according to any one of claims 1 to 4, wherein the
region(s) of reduced wall thickness in said extension member is or are
provided by axial groove(s) formed in the external surface of the

extension member.

30
7. A valve unit according to any one of claims 1 to 6, wherein the
proximal end of the annular extension member to the valve body is
provided with an internal taper to ease engagement of the valve stem
with the valve body.

35

8. A valve unit according to any one of claims 1 to 7, wherein the

annular extension member to the valve body is of a sufficient length to



~region(s) of reduced wall thickness in said extension menber 1§ ofare

provi ded by axi al ‘groove(s) fornmed in the external surﬂ si on
menber. 30 7. A valve unit according to any one of mm’mm’lm”ﬂl
wherein the proximal end of the annul ar1gxten3| on nenbet t% theMvatves

Is provided with an internal taper to ease engagerrent of the valve stem

with the val vy i oan one, Ial
to 7, wherei tﬁggg tr}fg?%& th e%él\ég%i/ﬁaé’ngwr %h% \ng é’gbﬁ%s)’( ‘i roug
suf fi.ci ent | ethgt hentral aperl:&llre mctjhecmomitmglgmpt-he central aperture of the
seallng gasket and through the central aperture‘in the nounting cup. 9.
A val've unit* according to claim8, wherein the valve stem5 conpri ses an
integral annl.ar sKi V%lmrumnchmgrdm vl velaimefl,adfhecein ithe pabve nsttemend

and def i ngng Wirbbi {eay An¢EeSi1eh na&f&t%e HHrolfld{ n?c‘éﬁévh eos%%hj&%dn

frictionally received the proxina extensi on ne
A val ve unit ké&carexingl Gnél andn @efbmes fithsdhg vadver stemodn samnulaer eptind

length to extgrdsdoynpepndliynt ¥ Ofﬁfat&bﬁalqe}mrree&me&hwsr w&beem%'m

cup and through and into sealing engagement with the centr aperture In

the sealing gBdragion gember:. A val ve unit accord| ng to claim10, wherein
the rimof the skirt has an external flange which engages the underside of
t he seali ng asket., 12, A, val ve unit accordi n%ato any one of clains 1 to

11, wherdPn t1e 204 valye unibq3caerding thkhadm Ral Fhenging said apinthgls of
i nwardly fromsiffigcbanl 1agthi 60 textpid \dodfivardlpatirovgh QRS Sentital mapetz%r@foft he

val ve body, the said jnlet aperture or rtures gsing throu
regi on(s) of ‘H&a&é’&ﬂtm ISUPhEPE gégoqgrl; taﬁ éﬁf%n%%jﬁﬁnﬁegﬁﬁge@ﬁgﬁlﬂb& the
directly intacenttpal rapeestsre in the sealmg gasket.

15 1. A valve unit accordmg to claJ.m 10, wherein the rim of the skirt
has an external flange which engages the underside of the sealing
gasket.

12. A valve unit according to any one of claims 1 to 11, wherein the
20 valve body has an annular wall surface tapering inwardly from the
sealing rim to provide a shallow recess in the top of the valve body,
the said inlet aperture or apertures passing through the region(s) of
reduced wall .thickness in the extension member opening directly into
that recess.
25 _
13. A valve unit according to claim 11 and *12, wherein the flange on
the rim of thé skirt'on the valve stem. projects into the said recess,
but with a clearance therebetween, "the said flange having a tapered
external surface matching the inwardly tapering annular wall surface on
30 the yalvé body which defines that annular recess.

14. A valve unit according to any one of claims 1 to 13, wherein the.

valve stem, including said skirt if present, passes through the central

aperture of the mounting cup with sufficient clearance to permit the
35 valve unit to be operated by a tilt action.

_15. A valve unit according to any one of claims 1 to 14, wherein a
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25 13. A valve unit according to claim1l and 12, wherein the flange on
the rimof the skirt on the valve stemprojects into The Said recess, but

with a clearance therebetween, the said flan ' d external
surface matching the inwardly tapering annul 3“'“""'"’"“‘mmmﬁ 30 the
val ve body which defines that annul ar recess. *14¢ tA walwe sunit according
to any one of clains 1 to 13, wherei n~tRe~val ve stem i ncl udi ng said skirt

Lf present, passes thr h,the central rture aof, the nmounti cup with
sufficient cl 'é?fr‘ihﬁ'bt t%L*BBF rd“?a'lshe‘535”°‘?@§f’v8?ﬁ'ﬁﬁo‘r‘“€ ogﬁfé'eaﬁertgg ednbgrnelt | ¢
action. 15. sukfaaé\of the valvecbodyi amd tbe @xyermad surfat@iofisthelvalveldtem\iter€i n
a - 15 -~ resil.je n S.ds ovi d o] L0 efween.the

i nt er nal surf'ge(?eaﬂéfa{ehgg%/vgel %?@ggyﬁaﬁd% e\eéséf(if etr ﬁg‘f‘%h? asél%eg’%r 1Eﬁén§/6{:|}\7e
stemto ret aivalivee stahv o sbendisengagetl r tamporaridyt fnewethdhevalve todwi tforng
the val ve sst efidaqifyg di sengaged tenporarily fromthe valve body for 5

cl eani ng. 16. A val ve unit according to any one of clains 1 to 15,
wherein the inlet aperture to the valve stemis at its distal end, that end

being | ocatedi@ SnRivial ¢ SindbCcobdig £d1@nPUnleOst elainic 17 €5 855 wherdhf the t he
10 val ve bod _and whi ch accommpdates the dj stal ,end. of the val ve stem
|

thereby to prHYiedcRertnester the vALYe shem 3 3% 8 fiskAl ctpdeofhimerd ihedng; 1
the bore of thwated \e smaHTdasthnsketdbovlectigr bovtomosf Gheorexess ofdrmedi ii aheor | y

of the valyve bgd or the through fl of e f.l ui ntent.,s of .t he aerosol
package ?’I Pom ¥ é’xi &?Jeyr i%0 ‘6‘?1°t?'hgc‘§/°§fn\g/é\é egdi:/“? rdlgg?ﬂee 5°F %/héﬁ valys &hemy 7
A val ve unit therebylitogpravideas rchasherwhithinntheheabve dodnavhich commumixatesa

swirl chamberyyy iP3pre oS phi lvalfe (sBen dnt! f1HOBRE Urpoll ofNErcResFmea

d
package as they pass fromthe interior o e val ve body Into t
val ve stem 1Biterigrlyof, sheyialve bedy doRdhecthrougimfiow ofhthee f huidheontgnts

chanber is dedf Red #erodbl Spltibgd fH6hehIfd GRtOFiokhef dirst dh1vhody ikt REVE

stem
15 valve stem.

17. A valve unit according to claim 16, wherein the said chamber

serves as a swirl chamber to impart a swirl to the fluid contents of

the aerosol package as they pass from the interior of the valve body
20 into the valve stem.

18. A valve unit according to claim 17, wherein the swirl chamber is
defined by an annular extension on the distal end of the valve stem
which engages against the bottom of the recess defined within the valve

25 body and which is provided with one or more lateral passageways -
extending tangentially through the wall of that annular extension to
impart a swirl to the fluid as it flows through that (those)
passageway(s) into the bore of the valve stem.

30 19. A valve unit according to any one of the preceding claims,
wherein the valve housing comprises a cup-shaped member held within the
valve mounting cup with its rim sealingly engaged against the annular
sealing gasket located in the valve mounting cup between the underside
of the valve mounting cup and the rim of the valve housing, and wherein

35 the cup-shaped valve housing member has, adjacent to its rim, a region
of enlarged diameter to permit tilting of the valve body within the

valve housing, thereby permitting fluids to flow from the aerosol



. whi ch engages agai nst the bottom of the recess defined within the vaI ve 25
body and which is provided with one or nore | ateral passagmlmimﬂlumﬂ"
tangentially through the wall of that annul ar extension t

to the fluid as it flows through that™(¥hose) passageway(s)"irfto‘th& bbre
of the valve stem 30 19 A valve uUnit according to any one of the
precedi ng cl B ge\ Pusteithet Rim \of Fhe h‘tﬂHPnb°@brﬁﬁlﬁPsébe &adup- borap egometiiar
hel d within idwa¥abyy ofMeHetvdIgeCERitMth its rimsealingly engaged agai nst

t he“annul ar sealing gasket located in the valve nounting cup between the
undersi de of the valve nounting cup and the rimof the valve housing, and.

wher ei n 35 za he xwrarlsba@eﬁ ¥ HRAiRPUSI R B MDeLubPSntas] ggth%%lhﬂﬁ?rr'em

a ‘region.o gcij gmeter to permt t||t|ng of the val've b

the val v& h cﬁb eq [YatBpieiscrRre tti°n§h?I4ﬁC6§1P§¥i’W€odFWJ@mSt he aer osol -
16 - package over the rimof the valve body into the valve body upon tilt
‘actuation of, the valve unjt. 20. A val ve unit according to claiml,

subst anti al I2y1 as MRrasrApet faskaee eguirped@dthia fyalye cindtc est olaimed in any
acconpanyi NnGon@dr 8 ¢lgSms21-to 260 aerosol package equi pped with a valve unit
as claimed in any one of clains 1 to 20.



