WO 02/ 064449 PCT/ US02/ 05140 PREASSEMBLED AEROSCL ACTUATOR ASSEMBLY FOR

I N-LI NE CAPPI NG TO AN AERCSOL CONTAINER Field O The Invention The
present iwoenwbs4amo rel ates to an i nproved preassenbl ed aemroIalsozeiiu@t or
assenbly of the type containing a separate discrete spray button for use
wi th a product container topped by an aerosol valve with a valve stem
extending upwardly 5 therefrom Mre particularly, the present invention
relates to an inproved preassenbl ed aerosol actuator assenbly

par ti cul ar |y adapt ed dioiaddinbliih RBRSG, Aot WRiprpssenbl y onto the
product container. Further, ghae hIpFR¥e Apgﬁg% YakS acF'ap ed to prevent
undesi red product -di spensi ng 10xgabdatl eBn@hTiRf aerosol valve stem during

capping of the assenbly onto the product container. Background O The

I nventi on Aerosol actuator assenblies of the type utilizing a 15 separate
di screte Hirehd DA (The anardatowsh wherein such buttons wth different spray
patterns/characteristics for different aerosol products may be used with a
si ngl e desi gn dhepreseot. inTeetienufeltdtes ity ehfinproved pirdfadwanbigd
single design of actuator for multiple designs of buttons is self evident.
The 20 butasirsImasiyater pasenlhedof nthebtvren conteiinimg socleraratia ch
depends from an actuator |ever pivotally hinged fromthe shell or done of
t he aer oséiissitaks SPTrapvhPubForodoFaySBeWiFhi  iRFPuGH FRRER Bt QRRSs of

val ve stem foll owed bsy aggiyi n%,t he actuator over the npunted buttgon to
posi ti on p an aerosol e with a valve stem extending upwardly

5 therefrom. More particularly, the present invention relates
to an improved preassembled aerosol actuator assemlsly
particularly adapted for in-line capping of the actuator
assembly onto the product container. Further, the improved
assembly is adapted to prevent undesired product-dispensing

10 actuation of the aerosol valve stem during capping of the

assembly onto the product container.

Background Of The Invention

Aerosol actuator assemblies of the type utilizing a

15 separate discrete spray button are known, wherein such buttons
with different spray patterns/characteristics for different

aerosol products may be used with a single design of actuator.

The manufacturing efficiencies of having a single design of
actuator for multiple designs of buttons is self evident. The

20 button commonly is positioned in a button-receiving socket
which depends from an actuator lever pivotally hinged from the

shell or dome of the aerosol actuator. The button may be
initially mounted on an aerosol valve stem followed by

applying the actuator over the mounted button to position the



WO 02/ 064449 PCT/ US02/05140 2 button in the socket and cap the actuator
onto the product container. It is also desirable and known to preassenbl e
t he di scwetoe/oepray button into the button-receiving sockeCTBodeuendi ng
fromthe actuator |ever, followed by capping of the preassenbl ed actuator
assenbly with button onto the aerosol roduct container. The manufacturer
of the actuator and button may carry ouft the preassenbly before shipping

the preasggpplgd;iactiyato the product filler o then 10 can
appl y andségp %ﬁelgreasséﬁgﬁgﬁgg% %a%% ggerggéRﬁ§?ﬁrP%fds¥€%IBrgaﬁﬁF
This, as oppeegfhip the button and actuator being shipped unassenbled to

the filler, the filler then having to do the first step of nounting the

button to the =zeromsel amdye qulaFabok! oved bndhe S&FoR4SLeRNRh «2PRLYI NT
the 15 actuator over the mounted button and conpleting the capping

operation.dBsetecé fsblays pasesal | ynevn €REPI BAtEBRhiBESikNAYN a8ckbR-| 1 ne
t appers whi ch have been commonly used for many years to place caps on
aersosol coiepeméing frgenchel ackanpe lefved) Fedllowethppetappifiovs thReU. S.
Patent No. 3,872,651 issued March 25, 1975 to The Kartridg Pak Co. In such
KP i n-1i nePreapprrkledantouatonr naasfembdiys wiidh buttonl ontnt shacasrasel
moved down an_inclined conveyor and placed onto product containers also
novi ng al REPELonFERFRiReTessefitienl Pyngfrc berennwispblee @ tusdagapand

Thereafter, the caps are ushed downward to attach onto the container. To
date, homé?/‘é'f'fm?t ay carry out the preassembly before shipping the

preassembled actuator assembly to the product filler, who then

10 can apply and cap the preassembled actuator as received in a
single step. This, as opposed to the button and actuator
being shipped unassembled to the filler, the filler then
having to do the first step of mounting the button to the
aerosol valve stem followed by the second step of applying the ‘

15 actuator over the mounted button and completing the capping
operation.

Product fillers generally own capping machines known as
in-line cappers which have been commonly used for many years
to place caps on aerosol containers. A general example of

20 such a capper is shown in U.S. Patent No. 3,872,651 issued
March 25, 1975 to The KRartridg Pak Co. In such KP in-line
cappers, various forms of caps for aerosol containers are
moved down an inclined conveyor and placed onto product
containers also moving along a conveyor at essentially the

25 same speed as the caps. Thereafter, the caps are pushed
downward to attach onto the container. To date, however, it
has not been feasible to consistently cap the above-designated

preassembled aerosol actuators onto product containers in an



has not been feasible to consistently cap the above-desi gnated
preassenbl ed aerosol actuators onto product containers in an WO 02/ 064449
PCT/ US02/WB1406442 i n-1ine capping nmachine. This is due t®Crnsdyeuaci es in
the design of the preassenbl ed aerosol actuators, and accordingly a
filler wishing to use such preassenbl ed,aerosol actuators nay need to
purchase nore specialized and expensive forns of 5 capping machi nes rat her

e use e l106 oly dgpte 1 nile L3 U Mgl g om0

machi nes in operation gen ave substantia I on.

prior art JMLEHSHOAE pRrekbesembACdUabebsolf at bga 8HRY £- Lieg Cd ikl { Y Py

wherein the 10 discrete spray button is nmounted within the button-receiving

socket depenfilmesf reieshiheg ptyousk asichatgredsiedibl et Glersdet sct@ereral | y
do not have a sufficient |ead-in space below the bottomof the button for
t he val ve rshyemeeadstd tpuxrhasd hmore advec B4 e dib md nexmenvivs af orfs obtf  Of
the socket during in 15 |line capping; and/or the socket, has structural

ob8t r uct i orerpingl/machines enatbevakheansuem dapildnengampedangel mmdihatn
bouncing or m salignnment of the valve stemcan occur upon in- |ine capping;
and/ or the&bpriddIgn'toplantel f has structural obstructions and/ or
uni nt ended val ve stem capturing openjngs 20 at the bottomend_of the button
other than the 3tiEftfed eBPYBI Jeh M A, WRFIFLIUh FRRGEGLAYe BERI- i n

rofile intqQq the Jjntended vaJ ve.stem,opening, such that a bounci 0
Vibrat i on SRS TAREAA] PRCESR DY B AHE Ut 1T BELAEL BEE P FHESFRGHRLNt

of the Valé/eeroséoe.l.m WcEHaEQﬁsb%té Oghga%b%(%rcewaeus%q:qbieﬁ-lii:ﬁ(:ae wherein the
10 discrete spray button is mounted within the button-receiving
- socket depending from the pivotal actuator lever, such sockets
generally do not have a sufficient lead-in space below the

bottom of the button for the valve stem, resulting in the

valve stem bouncing or vibrating out of the socket during in-

15 line capping; and/or the socket‘hés structural obstructions
and/or uninteqded valve stem-capturing openings so that

'

bouncing or misalignment of the valve stem can occur upon in-

line capping; and/or the spray button itself has structural
obstructions and/or unintended valve stem-capturing openings

20 at the bottom end of the button other than the intended wvalve
stem opening, and/or an inadequate lead-in profile into the
intended valve stem opening, such that a bouncing or vibration

of the valve stem out of the button structure or misalignment

of the valve stem with the button can occur upon in-line

25 capping. Further, the button-receiving socket depending from
the actuator lever commonly has a sgpray slot in its wall

extending to the bottom end of the socket, which slot also

provides a path for the valve stem to escape the bottom end of



25 capping. Further, the button-receiving socket depending from the
actuator |lever comonly has a spray slot inits wall extending to the
bot t om ermO®R/0643¢9 socket, which slot also provides a patrCrarsor/m4wval ve
stemto escape the bottomend of WD 02/064449 PCT/ US02/ 05140 4 socket as
t he actuator assenbly undergoes in-line capping. It wll be appreciated
that even a few instances of inproper” éabpi ng of such preassenbl ed aerosol

t uat | i n-Li ' | te disr, I, f th
actuat or S S0 kB RARBEL EO e UL o Lnue olpthes oo
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product - di spensing actuation of the aerosol Vval ve not occur dom ng the

cappi Ng ORRLM1IR o fPlchh dhlealdbliBledt SUELEEESaCOHRPSLY Mﬁhglq_nv-%!i\é?e

stem seal i ng sockets that are excessive in depth, whereby the passage of °
the val ve csipgpyirgtidand e sqeits afil drp tisCKelo Mih & adis® Suathiwyless ragh
product - di spensi ng actuation of the aerosol valve unless other steps are
t aken suclfiddents rdpardtigrd he stem out of contact with the button during
15 capping. Summary O The I nvention The present invention provides an
actuat or assenfilty fier alse wi tdesidecatosol off otmeligentmppdmgt opfecthy an
aerosol 20 valve with a valve stem extending upwardly therefrom This

assenbl y PFegasamiiied | pofymicad fgpembéippt hthat| i wedesimpedig praghigirent |
but of course may be used with other types of capping equipnment if desired
in a part iddgpensing getyatiygp of the aerosol valve not occur during the

capping operation. Prior art button structures commonly have
10 valve stem-sealing sockets that are excessive in depth,
whereby the passage of the valve stem into the stem-sealing
socket may cause such undesired product-dispensing actuation
of the aerosol valve unless other steps are taken such as
maintaining the stem out of contact with the button duriné

15 capping.

Summary Of The Invention

The presentvinvention provides an actuator assembly for

use with an aerosol product container topped by an aerosol

20 valve with a valve stem extending upwardly therefrom. This
assembly is particularly adapted for use with in-line capping
equipment, but of course may be used with other types of

capping equipment if desired in a particular instance. The
assembly has an actuator shell with an open bottom for

25 mounting to the filled aerosol product container, and a shell
top with an opening within which is positioned an actuator

lever member having a first end hinged to the shell and a

second end free to pivot. A button receiving socket depends



assenbly has an actuator shell with an open bottom for 25 nounting to the
filled aerosol product container, and a shell top with an opening within
whi ch i s woeweamed an actuator |ever nenber having a fi pst/Esnzioisnged to
the shell and a second end free to pivot. A button receiving socket
depends WO 02/ 064449 PCT/ US02/05140 5 fromthe | ever and has a bottom
open end. A discrete spray button is-pPeassenbled into and retained in the

button- recei vitg}geO ocket,ﬁﬁﬁu bUttOBrBhaVi ng an outer si %e wal | and a
bot t om end*585i AV g?%%sge FyomaCREBsEBMAt | aft SHETELF SRR e t he
bottom open .end of the button-recei.ving _socket. .The discrete hutton
further hg’élt}r?nup\zi\gr (ﬁﬁ/e%ﬁﬁ%nn%a:{%cg 1ﬂ‘f-t°er?%$ .ﬁaestsaé'é"ee i £ a W PR n .
begi nNi NG Ao 188 He N i il o) BECWEAIIARNNE i f 1 de
wal | of the utton and converging upwardly~to termnate 1h a stentsealing

10 socket Yfiedue &t V@ oii®Tonte DUIAM P1dals A yBUt LON AGRAHHNGl Y 1S

characterized by the absence of o'bstrucfti g structdre and uni ntended val ve
stem capt WildthmRe Nife t fhe DBYREBMOlopglrS dridiNot henkalbia: tdrLPdH IR 4idyy | 1 Ne

capping of the actuator assenbly. The lead-in, obstruction-free, distance
15 from t odkeid.onThé diwcbeité GutieneifurtherObk et an QugwierdiD} texBendidghe
preassenbl ed button first captures and retains the valve stemin the
bot t om of itttersiook pasasngeheviddt watordd deadeliny dregunoring tate tden e trem
during in-line capping, and the valve stemis thereafter passed up the
snoot h | ezahd pfpEbeipetbon dlineetlpwdidioerndorher githgri aideiwalbuaf dhe
passage to the stemreceiving socket as the in-line capping is conpleted.
button and converging upwardly to terminate in a stem-sealing
10 socket for the valve stem. The bottom end of the button
accordingly is characterized by the absence of obstructing
structure and unintended valve stem-capturing openings to
bounce or misalign the valve stem upon in-line capping of the
actuator assembly. The lead-in, obstruction-free, distance
15 from the bottom of the button-receiving socket to the bottom
of the preassembled button first captures and retains the
valve stem in the bottom of the socket as the actuator is
delivered onto the container during in-line capping, and the
valve stem is thereafter passed up the smooth lead-in profile
20 of the upwardly converging interior button passage to the
stem-receiving socket as the in-line capping is completed.
The button-receiving socket of the present invention has
a side wall slot, which may extend to the bottom of the socket
for ease in molding, through which spray from the spray button
25 passes (as well as through an aligned opening in the shell
side wall) upon actuation of the aerosol valve. The nozzle of

the button is aligned with the slot by a respective tongue and

groove arrangement between the button and interior side wall



The button-receiving socket of the present invention has a side wall slot,
whi ch may extend to the bottom of the socket for ease in nolding, through
whi ch sprag okotme he spray button 25 passes (as well as tremrasgtozmo al i gned
opening in the shell side wall) upon actuation of the aerosol valve. The
nozzle of the button is aligned with the slot by a respective tongue and
groove arrangenent between the button and interior side wall WO 02/ 064449

PCT/U802/3§14 6 e ket Eg‘? ' feten fLL_ ] r e y the
tongue an grgg\?e Sté(;&?%?'ctlégﬁa%y re %ﬁeit‘%ég%ut%tagn%%n_Jt:%%ég%{i)c%}:. her e
the slot e £Ra! BBl MY Ofridie SOCKE) » refaih aPnbSpiRRd sGxtERLOM O
the socket adjacent the slot at 5 the bottomend of the socket, thus

assuring tdudkénce Whére VEhy EsFd et Serfdd! té ethé Nbd biorh e RO dsSEKEBE
socket below the button during capping, the valve stemprior to entering

t he butt ora cEluptis meldad eéytexidr the e kebckdit cadinddier stid siotrgsul t

I n an unsuccessful capping. 10 In order to assure that unintended

pr éduct - ditgpenbphgomacndatedHnthy Eloekad: osthuacasatoingssbabl wimresthet
occur during capping, the stemsealing socket at the top of the interior
conver gi nyaiie optemsiageahsuradshnl tbe dopelr sod Inft theermeckat drebdwt he
valve stem.into the socket will not actuate 15 the valve stemsufficient to
di spense prgideettenr dpeing: gaPPRPHgedhoNFddE GEeTF ROk UBRBGriRTer to

the shell i.s .designed to be sufficiently,thin and_flexjble such that the
force to piRRPYHEN ARG 1@9@@553&#%@? FPES R Org: FRes=1Rtn the

force to move dher yalye. st Sl donmerd Yod Qo fig.

10 In order to assure that unintended product-dispensing
actuation by the aerosol actuator assembly does not occur
during capping, the stem-sealing socket at the top of the
interior converging button passage has a shallow depth so that
penetration of the valve stem into the socket will not actuate

15 the valve stem sufficient to dispense product. Further, the
hinged connection of the actuating lever to the shell isg
designed to be sufficiently thin and flexible such that the
force to pivot the actuator lever upwardly during capping is
less than the force to move the valve stem downwardly to a

20 product-dispensing position. Accordingly, if a valve stem has
an excessive height dimension because of stem/container
tolerances, the top of the valve stem acting through the stem-
sealing socket of the button will merely pivot the actuator
lever slightly upward rather than creating the undesirable

25 occurrence of the valve stem being actuated to dispense
product during capping.

Aerosol spray buttons are commonly molded, and for well-

known reasons relating to the néed for heat dissipation



20 product -di spensing position. Accordingly, if a valve stemhas an
excessi ve hei ght di nension because of stenfcontainer tolerances, the top
of the vawo®2®64m acting through the stem sealing socket Pofi/ttShzodawd t on
wll nerely pivot the actuator |ever slightly upward rather than creating
the undesirable 25 occurrence of the valve stem being actuated to di spense
product during cappi ng. Aerosol spray bdt fons are commonl y nol ded, and for
wel | - kno ns HR&l:atj n t f.or_he l:SSi_pat i 02/ 064449
T oany AR BB o B DR v Bk, ho YA AR VOLZLORIATS
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heat. The 1 nproved button o preésent 1nvention has its bottominterior

upwar dl y COLYPLHEY 120 PATAGGp oPeeBAitREn! eMeHE! §ELLYn 8 ACEME 1 bhe
outer wall of the button, and accordingly interior heat-dissipating

channel s @i#s cdted betsulistiiddmiondi apaaedlgoOWonPérgidly RikhOonpdsoayet S
top. The inproved preassenbl ed aerosol actuator assenbly of the present
i nBent i on ewesndines fimn ddoeetigt edjdetnei eei ®sted all dEstha mitpsnpr art
preassenbl ed actuators, and as noted is particularly adapted for in-line
cappi ng t anh aceesdingltydimterionthéaerdiGiipatinat chasnealsl s arvwugds of
the present invention wll be apparent fromthe follow ng description,
drawi ngs aheubstantiads dptanc piten wie PitipmEree g topis a
front elevational view of the preassenbl ed
The improved preassembled aerosol actuator assembly of
the present invention overcomes the above-noted deficiencies
10 in design of prior art preassembled actuators, and as noted is
particularly adapted for in-line capping to an aerosol product
container.
Other features and advantages of the present invention

will be apparent from the following description, drawings and

15 claims.

Brief Description Of The Drawings

Fig. 1 is a front elevational view of the preassembled

aerosol actuator assembly of the present invention mounted
20 onto an aerosol product container;

Fig. 2 is an overhead perspective view from the front of
the preassembled aerosol actuator assembly of the present
invention;

Fig. 3 is an overhead perspective view from the rear of

25 the preassembled aerosol actuator assembly of the present
invention;

Fig. 4 is an overhead plan view of the preassembled

aerosol actuator assembly of the present invention;



aerosol actuator assenbly of the present invention nounted 20 onto an
aerosol product container; Fig. 2 is an overhead perspective view fromthe
front of woheopueassenbl ed aerosol actuator assenbly of tIR€eTASeZE140
invention; Fig. 3 is an overhead perspective view fromthe rear of 25 the
preassenbled aerosol actuator assenbly of the present invention; Fig. 4 is
an overhead plan VIeM/Of t he preassenbl éd” aerosol actuator assenbly of the

present i nventi g, VIP 92/ 064448 ECTIURYOHAD o f o 0 ok dk DOE L gLV ew

of the aerosol a uator o present invention wt e Spray button

removed; ]%:tges@nt': iy &AOS SR 0NRL LAY Th oM I OflmdRed £ar and through
the central axis of the aerosol actuator of the 5 present invention with

the spray buttomigen®Vves; a Riflosd- &Sc8londller1@At Firfif! BRSEET V6 MoEW §H8M the
side of the aerosol actuator of the present invention with the spray

butt on rentivesiughi Ghe8 ¢entrPAr taxdls CoASIELChPBabLVi eyt wh Oy bifnesh8- 8
10 of Fig. 5; Fig. 9is a front elevational view of the button of the
prBsent i rnweeteéenhn; ifkrentidh iwith rdee shepathunadn viewowddt he button of the
present invention; 15 Fig. 11 is a cross-sectional view fromfront to rear
and through t Higert Al apxundefneath pervspeipl el vievwofolomthaasbde of

the aerosol actuator of the present invention with the spray
button removed;

Fig. 8 is a partial cross-sectional view along lines 8-8

10 of Fig. 5;

Fig. 9 is a front elevational view of the button of the
present invention;

Fig. 10 is a rear elevational view of the button of the
present invention;

15 Fig. 11 is a cross-sectional view from front to rear and
through the central axis of the preassembled aerosol actuator
assembly (with spray button) of the present invention,
illustrating the initial in-line capping operation wherein the
valve stem has been first captured by the bottom of the

20 button-receiving socket below the button;

Fig. 12 is a cross-sectional view from front to rear and
through the central axis of the preassembled aerosol actuator
assembly (with spray button) of the present invention,
illustrating the completion of the in-line capping operation

25 wherein the valve stem is seated in the stem-receiving socket
at the top of the upwardly converging interioxr button passage;
and

Fig. 13 is a enlarged partial view taken from Fig. 11.



assenbly (with spray button) of the present invention, illustrating the
initial in-line capping operation wherein the valve stem has been first
capt ur ed W9 oeletlsot t om of the 20 button-receiving socket Poglusoz/o31¢0 but t on;
Fig. 12 is a cross-sectional viewfromfront to rear and through the
central axis of the preassenbl ed aerosol actuator assenbly (with spray

button) of the present invention, -ilfFu$trating the conpletion of the
in-line c i ng o era%; N, 5 erein the valve stemis seated in the
stemrecei f the upwardly converging interior

but t s Fig. 13 j | tial i t f Fig. 11.
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in Figs. 11 and 12), and dip tube 14 extends down into

the produdps Wmidier The RANGTow BLIMBPT (£5 SEIRY i]rQ,F%g%. her elpaf ter
described, are all nolded of plastic. Referring to Figs. 1-8, actuator

assenbly H®)commd 964p 80belld asttanids Sdvalwarkdih@Edorgvallet Lom epenting 16
with spaced inwardly directed horizontal detents 17 for engagi ng under the
can seam fradhort capptafnén. holthd hpashel lofl morud ter asgssenblycad,ai aer .
Shell 15 has a side wall 19 with spray passage 20 and finger passage 21
ext endi ng hereigtdftanidesgribash Zxre all molded of plastic.

Referring to Figs. 1-8, actuator assembly 10 comprises an
10 actuator shell 15 having a bottom opening 16 with spaced
inwardly directed horizontal detents 17 for engaging under the
can seam 18 upon capping to hold the shell 15 on the aerosol
container. Shell 15 has a side wall 19 with spray passage 20
and finger passage 21 extending therethrough, and top 22
15 having opening 23 therein. Internal spaced vertical ribs 24
serve to provide stability to shell 15. Likewise, as to
internal skirt 25 which extends downwardly from top 22 of the

shell and surrounds top opening 23.
Actuator lever member 30 is positioned within shell top
20 opening 23 and has a finger actuating top surface 31 which is
recessed =slightly below shell top 22 to prevent
inadvertent actuation on stacking and shipping of product
containers capped by the present invention. End 32 of
actuator lever member 30 is hinged to the shell 15 by a thin
25 and flexible integral hinge 33, and end 34 of actuator lever
member 30 freely floats so that it can be pivoted downwardly
about hinge 33 upon finger actuation. Likewise, end 34 can be

pivoted upwardly about hinge 33 for reasons hereinafter more



15 having opening 23 therein. Internal spaced vertical ribs 24 serve
provide stability to shell 15. Likewise, as to internal skirt 25 which
ext ends dwamasdhy fromtop 22 of the shell and surround®Crasovpam ng 23.
| ever nmenber 30 is positioned within shell top 20 opening 23 and
has a finger actuating top surface 31_which is recessed slightly bel ow
shell top 22 to prevent inadvertent actuation on stacking and shi ppi ng of

Act uat or

pr oduct

| ever nmenber
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about hi nge 33 upon finger actuation.
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that it can be pivoted downwardly

Li kew se,

Cﬂﬂtl%’?ﬁs%%ﬂ B 18 ?L%‘i‘r% ’g}%iﬁﬁ@ﬁ:i 96-%582%%?0&1:1%??@

s hinged to the shell athin | exi
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herei nafter nore WO 02/ 064449 PCT/ US02/05140 - 10 fully discussed.
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lweader Ieenber 30 includes skirt 35, and a recessed front port
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opening 37 aligned with spray passage 20 in

top

surface 31 of actuator lever nember 30 is a spray button-receiving socket
40. Socketo@ctmateded exyeyomepherendl0 4is aqspaby hptberendtagvingveeckst from
bottomend 41, and a spray slot 43 extending _through socket wall 42 and

al i gned wittr spieSkpasslgtnatudes (Rektem| ¢34 i ot g H A3 eeeerding
continuation of_ spr sl ot 43) and spray passage 20. _For ease in pplding,
spray sloﬂ*m?rqﬁ£ g%%ﬁ g?F&R& {55 Iﬁ§¢x%#£n?eﬁgrﬁ¥ S ofo Acht e ERY on-

10

15

20

25

through socket wall 42 and aligned with spray passage 37
(essentially an outwardly directed continuation of spray slot
43) and spray passage 20. For ease in molding, spray slot 43
may also extend to the bottom end 41 of socket 40. Button-
receiving socket 40 is centrally positioned within the
actuator assembly 10 and includes at its top a downwardly-
extending protuberance 44 (see Figs. 6 and 8) to limit the
upward travel of the spray button 50 hereinafter described
upon preassembly. Button-receiving socket 40 may have a
slightly decreasing diameter in the wupward direction to
accommodate a slight taper on the spray button 50. Button-
receiving socket 40 further includes an inwardly extending
vertical rib or tongue 45 for use in aligning the spray button
50 as hereinafter described.

Discrete one or two-piece spray button 50 is shown in
Figs. 9 and 10, and is preassembled into button-receiving
socket 40 as illustrated in Figs. 1,2 and 11-13 to form the
preassembled actuator assembly 10 of the present invention.
The assembly 10 preferably will be sold and shipped in

preassembled form from the manufacturer to the product filler.



receiving socket 40 is centrally positioned within the actuator assenbly
10 and includes at its top a downwardly 15 extendi ng protuberance 44 (see
Figs. 6 awmoo3po44e9 |l i mt the wupward travel of the spray beCTarsob@140

her ei nafter descri bed upon preasserrbly But t on-recei vi ng socket 40 may
have a slightly decreasing di aneter in 4t the upward direction to
accommpdat e a slight taper on the spray 1button 50. Button 20 receiving

socket 40 furt llr&éd n[ﬂegalha{‘} t;lgodfzt ue 45
|

for use in alig H the spray buttogJ erel na ter descri crete

one or tWerYiAGE 53PN 110k An suﬁmmll Daddets FANLLD cabck

preassenbled into button-receiving 25 sockét 40 as illustrated 1 n Figs.

1,2 and 1bflproauker Buithendr aasseabkedviash Uaho st ¢ 19 wuddd Riesent
i nvention. The assenbly 10 preferably will be sold and shipped in

preassenblidd femdmdf @rardie ITardlives tdatedt 1130 alnlde HiveO Gieddosfdll heilveND202/064449
PCT/ US02/ 05140 - 11 Spray button 50 is a plastic nolded nenber havi ng
front noadtmafkdand Spetdy Koton nferhat passpygesdipr sflbpinhganspornd of
product out the nozzle 51 when the button 50 is mounted on the end of
aerosol vd@2ie an emt8rarmideewadi oS3l aid/ealzirgudagctheiteen Spdayp4outton
50 has an upwardly sloping top end 52, an outer_side wall 53, and a

circul ar BBtttowm 89dabsitspyepsnesgd apPeEite Rz ehel DhorAT t gFeLMe 551 has a

groove 55, t hat when the button 50 i,s inserted . into button-receiving
socket 405 wg‘asto&ban e Uity 45 dmserdeddes 91%%‘ &SRS V5SS o

properly al Icq'.n tQ% bgfmgogogﬁzglrlélozt Q:on%r %ytlg Jj.Jfrexlgend into groove

10 55 to properly align the button nozzle 51 to spray out through

socket spray slot 43 upon actuation. Button groove 55 has a

wider upper portion 56 and a narrower lower portion 57,

portion 57 providing a slight interference f£it with socket rib

45 to frictionally retain button 50 in socket 40 when the

15 button is fully inserted up against socket protuberance 44
during preassembly of the actuator.

It will be noted from Fig. 13 that button 50 when fully

preassembled into the actuator has its bottom end 54 spaced a

substantial distance 58 above the bottom end 41 of the button-

20 receiving socket 40. Button 50 further has an upwardly

extending interior passage 59 (essentially frustoconical) with

a wide lead-in beginning at the bottom end 54 of the button

directly adjacent the outer side wall 53 of the button and

smoothly converging upwardly to terminate in a shallow stem-

25 sealing socket 60 for receiving the valve stem 13. Contrary

to the prior art, there are no obstructions and no unintended



socket spray slot 43 upon actuation. Button groove 55 has a w der upper
portion 56 and a narrower |ower portion 57, portion 57 providing a slight
i nterferemo@pods4ai t h socket rib 45 to frictionally retaiPeThis02/0831460 in
socket 40 when the 15 button is fully inserted up agai nst socket
protuberance 44 during preassenbly of f?e actuator. It will be noted from
Fig. 13 that button 50 when fully predassenbled into the actuator has its

bot t om end, 54, RAGKH & ﬂm%tggeggﬁhﬁgtgf%gn@g ﬁagartta%gnygﬁt PriebOlLognengd, 41 of

the button 20 receivi ng soc as an upwardl'y

ext endi ng ddt 60K aBAFS LIS 1683SERL | Hb¥i 1L UFRCoph£ak)s Wd NgtamWi A
| ead-in beginning at the bottomend 54 of the button directly adjacent the

outer sidengtidddB. of the button and snoothly converging upwardly to
termnate in a shallow stem 25 sealing socket 60 for receiving the valve
stem 13. ContrarButtdn the purehear hast hgrtermia nthahfdIdicél oasdanmd nos
uni nt ended WO 02/ 064449 PCT/ US02/ 05140 - 12 valve stem capturing openings
at5t he botsthmwof imheFbget o amd a0, nthesé | yehairhellseabeiingprcbired far the
valve stemis provided. Button 50 further has interior channels 61 and 62
as 5 showvhsatanyial oligkanage fness dhehdmrelaf fdindutdrad 50 dawstinte al -

di stance fromthe top of the button 50 down into, the body of the button
for heat dirshesdyi Sﬁ Ghei et eR SR BiSRG dpFEdeasionndnhird Bae aildinare in
full vertical communi and e tend in opp03|teuﬁafect|ons amay

from 10 grFFRFFBEL as sﬁgﬁiﬁn?ﬁsﬁg 182 na”gro?ﬁ% 552 ay moT eleh <1

communication with and extend in opposite directions away from
10 groove 55 as shown in Fig. 10, and groove 55 may be molded at
the same time as channels 61 and 62 are cored. Channels 61
and 62 in plan view are circular arcs each extending from
groove 55 in opposite directions a substantial distance around
toward the front (nozzle) side of the button 50
15 To complete the structural description of the aerosol
actuator, reference is made to Figs. 6,7 and 13 illustrating
molded flap 70 positioned adjacent the button-receiving socket
spray slot 43 directly adjacent where the slot 43 extends to
the bottom of button-receiving socket 40. Flap 70 is provided
20 for reasons hereinafter described, and may be radiused as
shown in a direction downwardly and inwardly toward slot 43.
Flap 70 is molded essentially in the position shown in Figs.
6,7 and 13. When the molding core pin and insert is
withdrawn, the bottom of the flap is bent to a straight
25 position away from the slot 43, but the radius memory of the
flap bends flap 70 again back to the radiused position shown

in the drawings.



the sanme time as channels 61 and 62 are cored. Channels 61 and 62 in plan
view are circular arcs each extending from groove 55 in opposite

di recti orwoa2medase anti al di stance around toward the fronPCitrusazda)o si de of
the button 50 15 To conplete the structural description of the aerosol
actuator, reference is made to Figs. 6,,5and 13 illustrating nolded flap
70 positioned adjacent the button-recei'Vi ng socket spray slot 43 directly

adj acent wher e\ cehols 143 X LARIS {e LALLM (BUILORIECEl NG,

socket 40. Flap 70 1s pr reas herernarter descri

may be radifiSed AswprIRAM Pgridai A el geregwwaééhxtaedaggwﬁﬂo%%@éd 5 7

slot 43. Flap 70 is nolded essentially in the position shown

and 13. Wigredditt TRh@intd o0l @cBieRennd i83Ride b&rt\eﬁ&ﬂ%rﬂ%totﬁf%éptipm of
the flap is bent to a straight 25 position away fromthe slot 43, but the

radi us nmermry offitde 1ifil anderdsy.f |p I01lagairatbackhd oihheigadiitsedine
position shown in the drawi ngs. WO 02/ 064449 PCT/ US02/ 05140 - 13 Now

t ubni ng t ccadpELngniopesaddam whiekiet Yhé prieadsandleahpichgatol: &hsehinpy dyrs
preassenbl ed aerosol actuator assenbly of the present invention, reference
i s made parudtcubgeny dvorbgd. oml- ppgitipgedlloven Rihg MmEVihfusiradwet he
initial in-line 5 capping operation where the preassenbl ed actuator

assenbl y FEAt3IRQT PJde @0 FRIS® Sitepodpt hancbeen eint vbahby i erp prerilicin
container 11 and val ye stem 13 hag been initialty captured in |ead-in

socket spacBEBOT &QGGH FRACReptYHRIGIAL £3CaRA &a* Ehetbil RRLW of

spray but ttq'xne %%’tt%?nc%'ﬁs%fmsptrg% h%rt%ﬂCEo?S Because of the distance 58

10 between the bottom 41 of the button-receiving socket and the
bottom 54 of spray button 50, for example .220 inches, the
valve stem 13 does not bounce off the button 50 or wvibrate
back out of the socket space 80. Distance 58 may be more or
less than .220 inches, but subject to the requirement that

15 distance 58 be sufficient to retain the valve stem 13 in space
80. Flap 70 acts to prevent valve stem 13 exiting the socket
space 80 through the lower end of slot 43 in the button-
receiving socket.

Referring to Fig. 12, the in-line capping operation

20 thereafter continues to completion with valve stem 13 passing
up the button converging interior passage 59 without any
obstruction or misalignment into the stem-sealing socket 60.
At the same time, the shell 15 is attached to the product
container 1l by being pushed down towards the container by the

25 in-line capping equipment. The bottom end of socket 40 now
surrounds the pedestal of the mounting cup for the aerosol

valve.



10 between the bottom 41 of the button-receiving socket and the bottom 54
of spray button 50, for exanple .220 inches, the valve stem 13 does not
bounce ofwotobeedaut t on 50 or vibrate back out of the sockeCTApares180.

D stance 58 may be nore or |ess than .220 inches, but subject to the
requirenent that 15 distance 58 be suffjgient to retain the valve stem13
In space 80. Flap 70 acts to prevent valve stem 13 exiting the socket

space 80 thr ouglst g LoYeropd 81s8hBbedd | Bnlhesfttona | S6ELYLDMLTAGKE!

Referring to Fig. 1 he 1 n-1ine cappl ng operati

continues £8r&§88P! akic@ tWirt B MANASIEM LRePRSeLBHE YRR HUH 10D a1s0
converging interior passage 59 w thout any oObstruction or m sali gnnent

into the sheapeedl toUpseckrt GRdesftelinproatBtl 8iBpehbenghgbbudBibs of
attached to the product container 11 by being pushed down towards the

cont ai ner tiyetderd@sol nrdlivee stappdngiagucappithg dhaHwbiseranend ohtsoekat 40
now surrounds the pedestal of the nounting cup for the aerosol valve. WO
025064449 PAIWSH2/@Bk4(ner .14 SAsmpremaldng ysdelsetus$@d, ishefi nphalkdw
preassenbl ed aerosol actuator assenbly of the present invention is also
adapt ed t Agpehent Fardasidepghpoddud®? dinghassifinpmdiamt torbettomheaaeansol

val ve stem during capping of the assenbly onto the 5 product container.

St em seal i FRPEBLRet 288 Vit tRAFPBWPEJERLYE £BPR 13 cPRNiRE 2p4onhEhds from

(0012 OS85 e PR AT Lol 0P G valuie U A3, a0 on
make frictional stem-sealing contact with .02 inches of the
10 side of the stem-sealing socket 60 when valve stem 13 is fully
seated in the socket 60. The shallow socket 60, and the small
extent of sealing contact between the valve stem 13 and the
socket, assures that the completion of the capping operation
will not serve to depress ‘valve stem 13 sufficiently to
15 actuate the aerosol valve to a product-dispensing position.
Further, if the top of valve stem 13 should be particularly
high due to tolerance variations of the product container or
valve stem, the top of valve stem 13 will act when seated in
socket 60 to pivot the actuator lever member 30 upwardly about
20 thin and flexible hinge 33 as previously discussed, rather
than unintentionally actuating the aerosol valve to dispense
product during capping. This action is due to the force to
pivot the actuator lever member 30 upwardly being designed to
be less than the force to move the valve stem 13 downwardly.
25 It will be appreciated by persons skilled in the art that
variations and/or modifications may be made to the present
invention without departing from the spirit and scope of the

invention. The present embodiment is, therefore, to be



make frictional stemsealing contact with .02 inches of the 10 side of the
stem seal i ng socket 60 when valve stem 13 is fully seated in the socket

60. The sWalokow4isocket 60, and the snmall extent of seal i RgTasnyexaso bet ween
the valve stem 13 and the socket, assures that the conpletion of the
capping operation wll not serve to ge£$e§s val ve stem 13 sufficiently to
15 actuate the aerosol valve to a product-di spensing position. Further, if

h f ; ' | ' |
the top of,y, ¥§%§%§g§9 1ﬁﬁ%£tq:at£qv%aréﬂcgal*+3£ ¥esh1&§nt%2.t001§tovgf.§afs

variations o uct container or ve Stem "the top Ve Stem

13 will aqlwe%éeaha@ﬂs%ooaocé%l% 6Qic9) p'hgehst@sa%gj o | eves gpaber 30

e
upwardly about 20 thin and fl exi hinge 33 as previo gly di scussed,

rather thefnséinf engieaghl ynaetuabhpgri henggresehival veoho, disgensgn,
product during capping. This action is due to the force to pivot the
actuat or |eatssvereybebeBOwupvand! yobeesfotiethgnpdsieiohel | e6sms hag twbeqaf orce
to nove the valve stem 13 downwardly. 25 It wll be appreciated by persons
skisl | ed i nint hethhet speatifieatiddtnonsrandintemdedf i tati vatatrbyn betaondehéo t he
present invention w thout departing fromthe spirit and scope of the

i nvent i on. POkt erteat shehodi Mentthies, dranirgsr e ando fre WDI?/ gEHdr@ise

PCT/ US02/ 05140 - 15 considered as illustrative and not restrictive. It
shoul d al'‘RterAeddeP sPBoleshBiCcEi®- ternms as "upper”, "lower", “inner",
"outer", "horizontal", "vertical", "top", "bottom’, "above", "below', and
correspondi ng positional terns as used 5 in the specification are intended
inrelation to the positioning shown in the draw ngs, and are not

ot herw se




i ntended to be restrictive. WO 02/064449 PCT/US02/05140 - 16 \What is
claimed is: 1. A preassenbl ed aerosol actuator assenbly for use 5 with an
aer osol pwodooé44eont ai ner topped by an aerosol valve w tirCa/vsat/esa46t em
extending upwardly therefrom conprising in conbination: an actuator shel
havi ng a bottom opening with neans adjacent thereto for attaching the
actuator shell to the product container® 7a shell side wall with a spr ay
passage 10 therethrough, and a shell top, said shell top having an opening
therein; an actuator |ever positioned within the shell top opening, said

actuator l.ever .havj actuating surface, a first -end hinged to the
shell, a Qgﬁﬁﬁdﬂﬂn&2€¥§i§§¥?' pi vot downwar dly upon actuation of the |ever,

and a spray 15 button-receiving socket depending fromthe | ever; said
socket including a bottomend, a wall extending upwardly fromthe bottom

end, and a slof, ext endhAgatHEANDEES dledos8tkelc MBldor 2hEgBREIW tHR L REgsshel |
side wall spray passage; a discrete spray button preassenbled into and

resai ned iwitdlheus Henbst)l BHdRNCYE afd v S Adifed T hrd W d1 8k 1016,
spray nozzle aligned with the socket side wall slot, a top end, an.outer

si de wal | wiastid aavadveortendexsandihgt tipwaedlly of héhef rdan £ acapid £thd Uil on
bei ng spaced a substantial 'distance above the bottomend of the
but t on- r ecwimkimp tsigaket ;ams @AckuRiqn el hbavigaare pptarah yomsd gl iwigch

interior passage with a wide |ead-in beginning at the bottomend of the
button di m&ans adjacepéntheretouter %#%RFhﬁHQ prEuBtoroshahd torthe gi ng

product container, a shell side wall with a spray passage
10 therethrough, and a shell top, said ghell top having an
opening therein; an actuator lever positioned within the shell
top opening, said actuator lever having a top actuating
surface, a first end hinged to the shell, a second end free to
pivot downwardly upon actuation of the lever, and a spray
15 button-receiving socket depending from the lever; said socket
including a bottom end, a wall extending upwardly from the
bottom end, and a slot extending through said socket wall
aligned with the shell side wall spray passage; a discrete
spray button preassembled into and retained in the spray
20 button-receiving socket, said button having a spray nozzle
aligned with the socket side wall slot, a top end, an outer
side wall, and a bottom end; said bottom end of the
preassembled button being spaced a substantial distance above
the bottom end of the button-receiving socket; said button
25 having an upwardly extending interior passage with a wide
lead-in beginning at the bottom end of the button directly
adjacent the outer side wall of the button and converging

upwardly to terminate in a stem-sealing socket for receiving



upwardly to termnate in a stemsealing socket for receiving WO 02/ 064449
PCT/ US02/ 05140 - 17 the valve stem said bottomend of the button being
char act erwpad/iobsp44 he absence of obstructions and uni nt end@dT/Usat/ed40

stem capt uri ng openi ngs; whereby upon positioning the preassenbled aerosol
actuator onto the product container 5 during capping, the valve stemis
first captured by the button-recei vi'ngl'éotket ext endi ng bel ow t he bottom

end of th reassenbl ed button and thereafter is_passed up the said
“nterior cifvery 6" padsdle d&'fa’t‘fwled‘b%‘ift?}?\ WHhoRE oHHG U R orbeing

i sal | GNTERle) g UG SLETT CERLVERELRBEKSle AdiISRARRE" AP woh CQIELS! o0

2. The invention © wheérern the's I'h

but t on- ] K b d i :
Plap |'s poalie e (Ehp Cll S Sobnl e OLMARLENT uBlon 2 IOy AR °
adj acent’ saidh sldibBdat RerBabiomgpdat8t SAlh SQuEet préB8E DY ASSIH AL

retention of the valve stem wthin the button-receiVving socket below the
preassenblaf-idyt cappipgn tfiee | Mallivat | 9Pl iGAPPiAgE 2QRpturlE byvephé on of
claim2, wherein the flap is radiused in a direction dowwardly and

i nwardly thamtetrch -seeckiwimg sobkebhexiteneingobedbwc the bdt tokeswd nof hithe
stemsealing 25 socket in said button has a sufficiently shallow depth to
permt campieassdmbled abnotoh mstdiatberasféril isn passed prodobe- dspdnsi ng

actuation of the aerosol valve stemdurin cappi ng.
interior converging passage of the button without obstruction

or misalignment to the stem-receiving socket as the capping is

10 completed.

2. The invention of claim 1, wherein the side wall slot
in the button-receiving socket extends to the bottom end of
said socket, and a flap is positioned exterior to said button-

15 receiving socket directly adjacent said slot at the bottom end
of said socket, théreby assuring retention of the valve stem
within the button-receiving socket below the preassembled

button upon the initiation of capping.

20 3. The invention of claim 2, wherein the £flap is

radiused in a direction downwardly and inwardly toward said

slot.
4. The invention of claim 1, wherein the stem-sealing
25 socket in said button has a sufficiently shallow depth to

permit capping of the aerosol actuator assembly without

product-dispensing actuation of the aerosol valve stem during

capping.



WO 02/ 064449 PCT/ US02/05140 - 18 5. The invention of claim4, wherein the
force to pivot the actuator |ever upwardly during capping is |ess than the
force to wowe/t43e9 val ve stem downwardly to product-di spen®CR@Sopaditd i on
during capping. 5 6. The invention of claim1, wherein said button

interior converging passage is generally,frustoconical in shape. 10 7. The
i nvention of claim1, wherein the buttoh- Teceiving socket and the button

toget her fnol Lgle an kG0 oRINEnaRd BLOONS, 1O AELURC! be ButLen

nozzle wth e side wa on-Tecerving 5oc U

preassenblphOfadb8ab¥Et 2BvLPt ApkRea29C KR4 ngNdabipithile s 13 d il widin gtfl‘? y

slight interference fit between said tongue and  "groove to frictiona

retain saifbrdy ao MO vaavd sheht @BwhRE8HYYNEo SOEKBlc LRI PELESSEND! Y.
8. The invention of claim1l, wherein said button has at 20 | east one

I nterior cgwinelorodesing sedyspiags al di stance from the top of the button
down inside the button for the release of heat upon nolding of the button.
9. 5The invention of claim8, wherein the button has an 25 alignnent groove
inits outer side wall extending downwar dl fromthe top of the button,
and two of sai® int Ffher igiventdlon efchelaimorfunwhsriedn weahdankuekorndi ng

away from said , alignnment groove. WO 02/ 064449 PCT/ USQ02/ 05140
interior converging passage is generally frustoconical in

shape.

10 7. The invention Qf claim 1, wherein the button-
receiving socket and the button together include an
interfitting tongue and groove to align the button nozzle with
the side wall slot of the button-receiving socket upon
preassembly of the button into the socket, and further

15 including a slight interference fit between said tongue and
groove to frictionally retain said spray, button in said

button-receiving socket upon preassembly.

8. The invention of claim 1, wherein said button has at
20 least one interior channel cored a substantial distance from
the top of the button down inside the button for the release

of heat upon molding of the button.

9. The invention of claim 8, wherein the button has an

25 alignment groove in its outer side wall extending downwardly
from the top of the button, and two of said interior channels

each in communication with and extending away from said

alignment groove.



- 19 10. A nethod of in-line capping an aerosol actuator assenbly onto a
novi ng aer osol product container toped by an aerosol valve with a val ve
st em ext ewodiongedpnar dl y therefrom conprising: providi ngPam/ts0/est®r

assenbly including a shell, 5 an actuator | ever having one end hinged to
the shell and a free end to pi vot, s]gga_y but t on-recei vi ng socket
depending fromthe lever, and a spray button preassenbled into the socket

with the bot tigm end ffngQgeapr@fy PHL{ PR DY RO %%%%s%ﬂbséﬂﬁéé‘w

above the bottom en button sal d button havin

upvar di Y eending bite d ofiov s sditodb hfodhdle dothier HBPIEIY 2 the

bottomend of the button dir | y adj acent the button out

conver gi NGhddyesdlyalve ltH RALA1VE Bt¥al éﬁtéhaﬂhge@% WABd1$ Ocket e £ 58t d
bottom end of the button being characterized by 1 e absence of

obst r uct i atgnpAick idd Nt SEdd A abVEn Sd Etia taPta i d b 19D AN ing0s | $heD1 Ng
sai d actuator assenbly over the noving valve stem initially capturing the
vabve st emn wac¢tmatohelpoetki davahgt loaehridnhingead viagthec khielllelovd t fie
bottom end of the button; and subsequently passing the valve 20 stemup the
conver gi nFuas ted | e epivet pas sty et tor- seepiving| sogkshokependinge

I n-11ine cgd:;tpl ng operation is conpleted and the shell is connected to the
aer osol oft nEpe ﬂevq‘ﬁe PRded | BATRY Mtrﬁrﬂopr?ﬂ%?%‘ﬂ,?:hﬁdpll\’i’(‘}ﬂ nbh?he
25 act uat or Iever needed b i on of the valve stem

prevent amPErVduct 'ﬁ? rs? tEeFuafftn 8 t iBaefBERY ]?/'éﬁ:\:/%nstlé‘?ﬁ’a%rl ng

in-line C%&%fgao&géosuggéﬂﬁ%.f?}LgygégS%he bottom end of the button

10 socket and said button having an upwardly extending interior
passage with a wide lead-in commencing at the bottom end of
the button directly adjacent the button outer wall and
converging upwardly to terminate in a valve-stem sealing
socket, said bottom end of the button being characterized by

15 the absence of obstructions and wunintended valve stem-
capturing openings; positioning said actuator assembly over
the moving valve stem; initially capturing the valve stem
within the portion of the button-receiving socket below the
bottom end of the button; and subsequently passing the valve

20 stem up the converging button interior passage into the stem-
sealing socket as the in-line capping operation is completed

and the shell is connected to the aerosol container.

11. The invention of claim 10, including pivoting the
25 actuator lever upwardly as needed by action of the valve stem
to prevent any product-dispensing actuation of the aerosol

valve stem during in-line capping.



- 20 12. A preassenbl ed aerosol actuator assenbly for use wth an aerosol
product contai ner topped by an aerosol valve wth a valve stem extending
upwar dl y wbeeeb44e¢am conprising in conbination: an actuat @cTdalset/0s1iavi ng an
open bottomand a 5 top with an opening therein; an actuator |ever
positioned wthin said opening and having a first end hinged to the shell
and a second end free to pivot; a butt G recei vi ng socket depending from

the | ever and_.having a bottomopen end; a. discrete spray buttaqn
o Cassenbl ol e aki PECAPRENS e SRGOB o AT bk RSP Lo o FOE AR

e oo b Sl e MO B WSS A e

di stance above oltom~ open en salrd on- S

bogi i ng With p0AURE LT EXLERIAG Lhsraty BRSSO Jbbid<tha BT "

begi nning at the bottomend o n y adj acent

side wal | c@fnblik@ iy 0N ANdaeRYEs81 Be tPVREFE Yot An bRl Bk ok shd a
stem seal i ng socket for the valve stem said bottomend of the button

besng charagt esigiedaby dpénbiseBRerein; Oksl raethabsr andver Pidabnea ve

stem capturi ng openi ngs; whereby upon positioning the preassenbl ed aerosol

actuat or 24 thrito skliel ppediay andtlsavidig durfing tcapd hingtlety atlve sHelM i's

first captured by the button-receiving socket extending below the bottom

end of thendr easserbhdd énd t fneandot enadft en buittoassededyinge saikket

interior converging passage of the button w thout obstruction or

m sal i gnmeiePepslinge Sremh theei lever 28dsdeREngsat e tdeppi oren seadaplat ed.

WO 02/ 064449 PCT/ US02/ 05140 - 21 . ) .
discrete spray button preassembled into and retaimned in said

10 button-receiving socket and having an outer side wall and a
bottom end positioned a substantial distance above the bottom
open end of said button-receiving socket; said button having
an upwardly extending interior passage with a wide lead-in
beginning at the bottom end of the button directly adjacent

15 the outer side wall of the button and converging upwardly to
terminate in a stem-sealing socket for the wvalve stem; said
bottom end of the button being characterized by the absence of
obstructions and unintended wvalve stem-capturing openings;
whereby upon positioning the preassembled aerosol actuator

20 onto the product container during capping, the valve stem is
first captured by the button-receiving socket extending below
the bottom end of the preassembled button and thereafter is
passed up the said interior converging passage of the button

without obstruction or misalignment to the stem-receiving

25 socket as the capping is completed.



13. The invention of claim12, further including neans for retaining the
valve stemw thin the button-receiving socket bel ow the preassenbl ed
butt on ups0 okheitni ti ati on of capping. 5 14. The inventi @eaTafSordasm 13,
wherein said neans for retaining conprises a flap. 15. The invention of
claim12, wherein the stemsealing 10 socket in said button has a
suffici ent |y shall ow depth to permt- cappt ng of the aerosol actuator

assenbly wt uct-di s en5| n t pat e aero val ve stem
Gorrno Y ot BrERECiaReRRERR: PR ShetE 48N, gartﬂﬁsrwﬁ BALAG FEanE,
ivot the uat Qr. er war durln ca han the force to
gove t he vg‘% b Q:alng'\{l %R &' o Dr 8§ u%‘t- P?]%pena T pBEEPPéﬁeﬁﬁ?'Vﬁﬁ

Ca0DI 19, 2Bedifer THELLAVER e%f el T R Sl At PLLOM (95, 8

| east one I nterior channe subst an stance

t he buttoncg%\_fh%.nm de the button for the release of heat upon nol d| ng of
the button. A spray button for use in an actuator for an aerosol
valsve with a valve stem said button having a spray nozzle, a top end, an
outer side wall and a bottomend; said button further having an upwardly
extendi ng i ntktior p'mseagﬁvmthoa VO 6260644489 RELRSSE?/L0ildGnean 2for de
| ead-in beginning at the bottomend of the button directly adjacent the
out er siderekainbigthembuises anflap.

15. The invention of claim 12, wherein the stem-sealing
10 socket in said button has a sufficiently shallow depth to
permit capping of the aerosol actuator assembly without

product-dispensing actuation of the aerosol valve stem during

capping.

15 16. The invention of claim 12, wherein the force to
pivot the actuator lever upwardly during capping is less than
the force to move the valve stem downwardly to product-

dispensing position during capping.

20 17. The invention of claim 12, wherein said button has
at least one interior channel cored a substantial distance
from the top of the button down inside the button for the

release of heat upon molding of the button.

25 18. A spray button for use in an actuator for an aerosol
valve with a valve stem, said button having a spray nozzle, a
top end, an outer side wall and a bottom end; said button

further having an upwardly extending interior passage with a



converging upwardly to termnate in a stemsealing socket for receiving
the valve stem said bottomend of the button being 5 characterized by the
absence oWomk®b44uxti ons and uni ntended val ve stent capt ur POg/Usproilngs; said
button having at |east one interior channel cored a substantial distance
fromthe top of the button down insid he button for the rel ease of heat
upon ol ding of the button. 10 19. Thé“i nvention of claim 18, wherein the

st em seal e SaRKe shAShagshaLhaY SePhle oclls |AHENHONAL Ghal B

wherein said button has an a§| gnment groove or or cooper at| ng with

a correspulidiyal laﬂﬁ&'@@ht“@hé’r RtReV €5 dle swaCilacwattQIe BaseBhl Yandl- An
actuator for use in an actuator assenbly for an 20 aerosol valve with a

val ve st ergorsadrbiast uidvwirdRelvglie@manashelih haytag- 8eH01H§M:S@ESt NKb t h
means thereat for attaching the shell to a product container, a side shell

wal | and arecshistilng dihe saldres latlem;t spillabohyomnengeat nghé Heveton wsing
actuator lever positioned within the shell top opening, said 25 actuator

| eber havidhpreatgrisaasd dee, thef ppseneadofii whedrug tilems sinal |ynintesoiedl end
free to pivot, and a spray button- receiving socket depending fromthe

| ever: saitRlstR BEEM-CROLIFING SPEHLRgRT PRI PUIIAD SRVERG A LOIRF AT f r om
t he V\D 02/,064449 PCT/ US02/ 05140, - g botto and a sl ot. extendi ng

t hrough sditFoa%chppnel iprad 3 Y EEFFBﬁ?g]nglﬁFagﬁ?dfg%kE@e BRI flap

pOSitioneqﬂuabutton down inside the button for the release of heat upon
molding of the button.
10
19. The invention of claim 18, wherein the stem-sealing

socket has a shallow depth.

20. The invention of claim 19, wherein said button has
15 an alignment groove or rib for cooperating with a
corresponding alignment rib or groove in said actuator

assembly.

21. An actuator for use in an actuator asgembly for an

20 aerosol valve with a valve stem, said actuator including a
shell having a bottom opening with means thereat for attaching

the shell to a product container, a side shell wall and a

shell top, said shell top having an opening therein; an
actuator lever positioned within the shell top opening, said

25 actuator lever having a top surface, a first end hinged to the
shell, a second end free to pivot, and a spray button-
receiving socket depending from the lever; said socket

including a bottom end, a wall extending upwardly from the



exterior to said socket directly adjacent to said slot at the bottom end
of said slot. 5 22. The invention of claim?2l, wherein said flap is
radi used wp o/ogi4necti on downwardly and i nwardly toward saiPdT/iEs0D05140

- 23 -
bottom end, and a slot extending through said socket wall and
to the bottom end of said socket; and a flap positioned
exterior to said socket directly adjacent to said slot at the

bottom end of said slot.

22, The invention of claim 21, wherein said flap is
radiused in a direction downwardly and inwardly toward said

slot.



