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This application is a continuation-in-part of United- States Patent
Application Serial No. 08/512,533, filed on August 8, 1995, nam ng Robert
H. Abpl anal p¥&AH'¥Harl es S. Radtke as inventors, which apgiussatizen was
abandoned in favor 5 of U S. Serial No. 08/867,609, filed on June 2, 1997.
] BACKGROUND OF THE | NVENTI ON This invention generally relates to valve
nounting assenblies for aerosol containers, said nounting assenblies 10
bei ng commonly ref err edIMPREVED' RRERETEL AEBSol, MRS TR syl arly, this

I nvention relates to an inproved gasket for the nmounting cup, i.e., the
gasket that fornsThhe se@libativenist he qerinesedod-in-phrthe mudiidday cup
and the bead of the_aerosol container, wherein the sleeve gasket is folded
over on 15 | £§8FE8t Fatenti fPrPdigatitne Eeridldnais oF8 ffiskét 3pmttdliedl on

di sposed within e ch portion_of the nmounting cup.  Also, the

i nvention re gggs@t g'a%egnod‘aﬁﬂgaﬁﬁgwé'f ud- FAPPIIRALE Apd Hdhardleded-over
gasket after i.al i.sposed qn the nting cup. 20
Aer osol cont g%lralg]rcgai%:{%\n e%&hﬂs‘ég toaggg %l%émg’ Vﬁ?i%‘&f'éﬂéﬁg}‘)ﬁt‘%i vor

mat ersal s, behul Bqusélr fa0 MOWERY 86k PEd,| 24} 84 Gon RAALUST Syogdhypi cally, the
product and a propellant are confined wthin the contai ner, at above

at nospheric pressure, and the product is released fromthe container by
manual |y 25 opening a dispensing valve to cause the pressure within the
cont ai ner t o=8&rEREPR QY JHLJMVENEIN gh t he val ve and connecting conduits
to a di scharge or&.ﬂge.inQ,G E_E B 2004 \{\9 01/.12525 PCT/ US00/ 22228 - 2

ention geéneral relates to valve mounting

assemblies for aerosol containers, said mounting assemblies

10 being commonly referred to as "mounting cups.® More
particularly, this invention relates to an improved gasket for
the mounting cup, i.e., the gasket that forms the seal between
the perimetal rim of the mounting cup and the bead of the
aerosol container, wherein the sleeve gasket is folded over on

15 itself to provide a double thickness of gasket material
disposed within the channel portion of the mounting cup.
Also, the invention relates to a method and apparatus for
forming the folded-over gasket after the gasket material has
been disposed on the mounting cup.

20 Aercosol containers are widely used to package a variety
of fluid materials, both 1liquid and powdered particulate
products. Typically, the preduct and a propellant are
confined witﬁin the container, at above atmospheric pressure,
and the product is released from the container by manually

25 opening a dispensing valve to cause the pressure within the
container to deliver the product L';:hrough the valve and

- connecting conduits to a discharge orifice.



The di spensing valve, crinped to a nounting cup having a sealing ¢k 2004
Is normally nounted in a top opening of the container, which opening is
defined by a conmponent conmonly referred to as the "bead" of the container
openi ng. TH¥OYVStti ng cup includes a central pedestal paTtitison22kmr
crinping the dispensing valve, a profile portion extending outward from
the pedestal portion, which profile portion nerges into an upwardly

ext endi ng body portion, the body portion emerging into a channel portion

terminating in aTakiaisgaisingNvaybé ¢heridpehagsel douftanl g{i&eﬂ'a\;ﬂag{ aceive

t he bead portion of the container opening. The sealing gasket normally is
di sposed wigdaldnghgaghehnels porniadl yamduh bedrofy §acet opdiindg W@ tdhens
extends downward along a part of the body portion. After the sealing
gasket is dipsedaesnt vhidh eRRnimongscdefinkd bypai scdBowesti t¢omenhlynt o t he
container and the gugﬁLs clinched to the container. The clinchin%
operation i< SEEFEERNSRN 3% tHosePeakl | PEJthR CRataLReS oPPERERS: neTigrt. In

| GRRRs ' |_.bet th ' up .and th
Cont s nor beni A BoeddeRy BEh ety BhAPEN Hore R kR kR4S, hr ough

the seal i ng @ashebpeidghvaLSE, I prERi1d RRrL288 Oft dHASIEELGRESRE ANt )

through the interface between the container bead and ndunti ng cup.

Vari ous typesheofpegiestahgpgasket s ehbeknowstile tduartdoh. ndrgeeOdiRe faype of
gasket conprises a conventional flat rubber 25 gasket that is placed

i nsi de the CHRFSEYoextaRdinminbedyy peptionGaditer pasly tBAztioppcemenmingpi cal | y

manuf act ur e ext rudi ng, |.di ng and vul cani zi ng_the conpounded rubber
m xt ure ont gin%)édsa 5%8“’?%2r?°g%ﬁ°f‘n8°5?1§?‘?’tﬂ%dnoﬁ Skirh, PORAARy WEE ons of

06FEB2004 V%Unlaﬁ?ispcéunlﬁ%/r%a??& 3receive the bead portion of the

container opening. The sealing gasket normally is disposed
within the channel portion and in many gasket configurations
extends downward along a part of the body portion. After the
sealing gasket isas dispoéed onto the mounting cup, the cup ie
15 positicned onto the container and the cup is clinched to the
container. The clinching operation is well-known to those
skilled in the aerosol container art.
In an aerosol container, an effective seal between the
mounting cup and the container bead is obviously critical.
20 This seal is accomplished through the sealing gasket, which
must prevent the loss of pressure (propellant) through the
interface between the container bead and mounting cup.
Various types of sealing gaskets are known in the art.
One common type of gasket comprises a conventional flat rubber
25 gasket that is placed inside the channel of the mounting cup.
Gaskets of this type are typically manufactured by extruding,
molding amd wvulcanizing the compouﬂéed rubber mixture onto

rods and then cutting or slicing off éiin, annular sections of



t he extruded and vul cani zed product (tube). These gaskets are oft 004
referred to as cut or flat gaskets. Cut gaskets are relatively exﬁgmgmé
to nanufactwe,{“gni s very difficult to control precisely the radial

di mensi ons of0 &% ubes from 5 which the cut gaskets ar e A& t ubes
havi ng varyi ng dinmensions and being out of round.. Consequently, the outer
cylindrical surfaces of these tubes are jusually nmachined to the desired

di mrensi ons, said machini ng addi ng consi derable cost to the gasket

manuf act ur e. thi® extsred andoudtagisidipreanpt i Qabed .r ehaldevghyrt bi 13 eeve
of elastonmerigc material that is nounted on the body portion of the

mount i ng cu SfP (IRGPTERFatCe @salchitg ot afdabodysiser & hatCuthayagasdeat aat ends
ultimately iznéﬁd:aiw)élmted gortion of the annular channel of the nmounting
cup as wel | ‘as downwar G BFRY 5% REPBEARFYSSrt | Bh dfeysmy ehefiauitl &0 clinch

zone. \Wien td e BUN U S| iﬁmn%ratigg i%qd then Cliﬁgggdng%gﬁ;%%e{ ﬁsol

contai ner, the sealing gaskét is forc nto a2 P 8

bot h st he chastniaih ofhé heudDgakkkRss CHPe ARdabhe rnbe 4G GaNLAINer
Typi cal ly, these gaskets are forced 30 into a sea |(r%f§ el-lr%g'é'égnerﬁryv’\inﬁh t he

mount i ng cupiimensjoosl pnd bedhgt bwel¢f IRidd.Ci teHBEQuatlal QY td@aof the
gasket at positions referred to as the 5 o'clock and 11 o' cl ock
positions. [OEiRPrical, suripees ol Kidieseotubkpsaty pesuklyoitaehinedf abr ed t o

as sleeve gasket $.. A | eeve gaskets are manufactured by advancing a tube
of gasket mater‘l?%t *on ogf%eé‘%c?aﬁ'of‘?ﬂemﬁﬁhﬂ*% %‘Eﬁr‘%o‘ql\‘fe‘rﬂer@g’ﬂ?i ng or

slicing of f cyywlar t28ChHhRRSt Yad} . The axial heights of sleeve
gaskets are substanti al %y grrég%er ?ﬁgﬁp% 6 F E B 2004 WD 01/ 12525

PCT/10SOQ) 22228 - Ahother type of gasket comprises a relatively thin sleeve
of elaat.omeric material that is mounted on the body portion of
the mounting cup and then advanced along said body so that the
gasket extends ultimately into a limited portion of the
annular channel of the mounting cup as well as downward along

15 the body portion beyond the annular clinch zone. When the
mounting cup is mounted and then clinched onto the aerosol
container, the sealing gasket is forced into a sealing
engagement with both the channel of the mounting cup and the
bead of the container. Typically, these gaskets are forced

20 into a sealing engagement with the mounting cup along only a
relatively small circumferential portion of the gasket at
positions referred to as the 5 o’‘clock and 11 o‘clock
positions. Due to their shape, gaskets of this type are often
referred to as sleeve gaskets.

25 Sleeve gaskets are manufactured by advancing a tube of
gasket material onto the body of the mounting cup and then
cutting or slicing off annular sections of the tube. The

axial heights of sleeve gaskets are aul—astantially greater than



the axi al heights of cut gasket. Sleeve gaskets are nuch | ess expens
make and assenble to the nounting cup than cut gaskets. Wien maki by $EBGM%
i s not necessary to machine the outside cylindrical surface of
the extrudeW@UBe®s5 of gasket material. Moreover, a tUbU%@ﬂU|kﬁ%M§ gasket

gaskets, it

may be assenbled to the nounting cup nore. easily than asse
gasket to the nounting cup. The sealing

I'ng a

liquid material containing water or sol ge‘nt that is deposited on the

annul ar changed 23014 1bREYgRES OBy Of ougd Lng, cup, The S
wat er evaporates during ouring aﬁg %%e ertérralg%?%‘ge gr?ﬁf‘gFFa?rﬁ)r“ﬁ‘&ﬁ‘cgﬁs%t

| ve

resilient seekpergivel aid alakien ahBe aBRLAbI 000 Cifk %B?ﬂ;’%‘ihg Eﬂﬁ”kﬂgnté‘&t
ep

froma liqui

d material also is a conparatively expensi ocedur e

ive to

cut

asket may al so be forned by a

10
nt or

gasket

requiri ng mgasksts. phdeochabingtshevengjaitens, t Ve Us e f nGdekBA-PVENS OF
other nmeans tqQ dry and cure the gasket material. Moreover, neans” nu
provi ded for™3hing tfet put pidmcyigndupcsneatiacands tind albxtr@ded eulaEd eri ng

apparat us t h

conpasi tion.

ses carefully determ ned anobunts of a gasket fo
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gasket s. Theaséléﬂﬂ%d'éo”'ihgaiiéﬁ}qgi stemis disfavqored due to environnental

concerns. Thus, the above

that may be

escri t PR PUTE FRAUGYs thas agpembling s
m@adﬁ‘tetbogﬂemi%egu nd 25 di sadvantages. Both cut

sl eeve gaskets generally produce exXcellent sealing results. Cut gask
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gaskets. When using sl eeve gaskets on filling and clinching 06FEB2004
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material containing water or solvent that is deposited on the
annular channel and body portion of the mounting cup. The
soclvent or water evaporates during curing and the remaining
material produces a resilient sealing material in the mounting
cup channel. Forming the gasket from a liquid material also
is a comparatively expensive procedure reguiring multiple
production steps including the use of curing ovens or other
means to dry and cure the gasket material. Morecover, means
must be provided for rotating the mounting cup beneath and
relative to a metering apparatus that dispenses carefully
determined amocunts of a gasket forming composition. These
gaskets are commonly referred to as “flowed-in" gaskets. The
"flowed-in" gasket system is disfavored due to environmental
concerns.

Thus, the above described types of gaskets, as well as
others that may be used, have both advantages and
disadvantages. Both cut and sleeve gaskets generally produce
excellent sealing results. Cut gaskets have seen widespread
commercial use for a longer periéﬁ ©of time than sleeve

gaskets. When using sleeve gaskets on filling and clinching

ers
and
ets

sl eeve



WO 01/ 12525 PCTI USOCA 22228 - 5 equi pnent previously used with fl at ﬁ’@ﬁ'ﬂtmm
gaskets, a tinme consum ng adjustnent nust be made to the clinching =
often, a cljinching line will be required to accommpdate both flat and

sl eeve gask@tos",”'a‘gbendi ng on the gasket 5 specifications cTiUseweadsved
contai ner being clinched. To avoid having to make the clinching -tool
adjustment, with its consequent down-tine, there has been a tendency,
particularly in Europe, to stay with flat or cut gaskets, even though such

gaskets are equiipmant |previibdlyl NsdASE: 1Mk 13l PPt f12S NGqR mede Lo

overcome the disadvantages of a cut gasket by converting a &pefi &P

di mensi oned eéreBwELig/padasteént Nihas8 G HIRE E8SkSl- cANinSniabt QERY .1 S
described in U S. Pat. Application Serial No. 08/384,736, filed on
February 3, Q%eR. & d’lléa‘@g'éﬂBaéénef wibl ube | Texuig eidhe cahi 6 GEdHa teN @S th

sl eeve/ cut -type gasket is that the apparatus used to manufacture the

sl eeve-type ég%tket af’g RLTGIRd S85kakar e fmengingyi mp a the ckgeskeon t he

ordergof . 0J4l.; £G4 et er al re .040" thick, and to manufacture
sl eevse-type ges et matftq %?ﬁ%alosff g&necoﬁ/:‘e\ges‘fo?”fwe& P¢ipg cljpebedskeloof

. 040" or norgydRNHaVARA S Mikki cRAL | ng..,Q, 3. Pat ent plication
Serial No. 08/ 5112, 533, ggescri bes g 8%‘%@? %%l?%t F§ u%?fb”&m@?‘itgi h@sa

sl eeve-type casesuenitatowhasifesniér¢le@dsopton id &%ﬁeggﬁpr!pa\gtq%ug gagket’
having a 25 doubl e thickness, i.e., a thickness approaching the thickness

of a cut gaskKetFureRed &ppFrautvikh ffiather cesaddkeatg,t baen tiouyRgsashs of
t he fol ded- over. gé[asrs]ket are of uneven length, the segnent distal to the

under surf acE B PhETFoBIEeNGPEEDY being 0 6 F E B 2004

10 In the past, an attempt has been made to overcome the
disadvantages of a cut gasket by converting a specially
dimensioned sleeve-type gasket into a cut-type gasket. This
attempt is described in U.S.. Pat. Application Serial No.
08/384,736, filed on February 3, 1995, A disadvantage of

1S utilizing the aforementioned sleeve/cut-type gasket is that
the apparatus used to manufacture the Bleeve-type gasket is
designed to handle tubing having a thickness on the order of
.0147, Cut gaskets generally are .040" thick, and to
manufacture sleeve-type gasket material for conversion into a

20 cut-type gasket of .040" or more requires a significant
retocling.

U.5. Patent Application Serial No. 08/512,533, describes
a gasketed mounting cup comprieing a Bleeve-type gasket that
has been folded onto itself to provide a gaskef bhaving a

25 double thickness, i.e., a thickness approaching the thickness
of a cut gasket; said application further descrikbing that the
segments of the folded-over gasket Jée of uneven length, the

segment distal to the under surface of the mounting cup being



WO 01/ 12525 PCTI USOQO 22228 - 6 considerably |onger than the segrrerr[)t 04
contiguous to the nounting cup surface. In U S. Patent Applicatio ESEFrq;q
No. 08/037,669, filed on March 10, 1998, there is described a gasketed
mounti ng cUBO8BI# si ng a fol ded-over gasket for a 5 noURET/MHEPOCEMS havi ng a
flat-bottonmed channel portion, wherein the gasket segnent distal to the
=punting cup has a greater Ilength thanghe gasket segnent contiguous to
the nounting cup, this varying |length of the segnments of the gasket being
in conbi naciopaiderabayr ethrgeronthant hthen delmeht t kRnehannel 18 periion of
the nmounting cup_as conpared to conventionally sized nounting cups. Use of
a non- convefMOuBRaRgycyP zewr fanaunt iIngVelp Ralknta Appldicd wininoser SHVMMRY OF THE

| NVENTI ON 1 biect qof .this invention is to provide an inproved
gasket ed rmLs?r??lﬂﬁg' %gg f %r‘lﬁgr g8oMagsht dfnel$98an thape odeddesmxt vt for

assenblin e he mounting.c and _novel apparatus for formn
t he gaslke'? %Pgbgleggi%‘3&%%%%%‘:%%?4@%18%}?‘3& SP?%I‘F%'%Fgg@ﬁEk‘leﬁv%?ﬁi%n i s '?o

provide a 2RuARYAL BEp CHPv{y aar}ég@r_ggglmgeo ta relvvit a_se in%it?asket
adv

that has the manufacturing cost antages of a st eeveigasRet "2 8RE T he

advant ages ahet gaskbtckogrenofdistEll teashet mbintfisy &P BGBI B9 ?gg,gg;i on of
the aerosol container. In its broadest aspect, as an article g

manuf act ur e 1epgsh tisan eogasketa slegmedt nnttiigngue U ehe tdtiun tisRgenip on
conprises a gnuntin cui havi ng_a curvilinear channel portion in which is
di sposed a &P évéf-"*i"ygﬁgg EREER AL He preguantee pforths ghskelt seimd afn | engt h

fol ded ont o sR80QLREE: WRLCTL SEEHRARLS ORIEBR00E VG 08 L2588 e
10 portion of the mounting cup as compared to conventionally

gized mounting cups. Use of a non-conventionally sized

mounting cup addes a cost factor.

SUMMARY OF THE INVENTION
15 | An object of this invention is to provide an improved
gasketed mounting cup for aerosol centainers, an improved
method for assembling the gasket to the mounting cup and novel
apparatus for forming the gasket of this inveantion.
Another cbject of the present invention is to provide a
20 mounting cup for an aerosol container with a sealing gasket
that has the manufacturing cost advantages of a sleeve gasket
and the advantages of the thickness of a cut gasket in the
clinching operation of the aercsol container;
In its broadest aspect, as an article of manufacture, the
25 improved gasketed mounting cup of this invention compriees a
mounting cup baving a curvilinear channel portion in which is
disposed a sleeve-type gasket havihg plural gegments of

diggimilar length folded onto each oiher, which segments are



- 7 joined at a continuous fold line and positioned such that, whengtas 2004
gasket is ultimately clinched into position in the channel portion of the
nmounting cup,, the fold line is radially outward fromthe portion of the
gasket conti §@d%d* ¢y the body 5 of the nounting cup and t reThsoghiesof the

f ol ded-over gasket segnment distal to the channel portion of the nounting
cup is of a greater length than the othegr _segnent, however, the |onger
segment shoul d not have any significant portion, and preferably no
portion, therkvinesbratact isupttibeotBulbi®gloa® A dudd NG RRTI tsiuQ.'E' NGhaleNt O the
channel portion of the nounting cup. If the length of the gasket segnent
distal to the'Psfokhe wgekap is witimdtelgt klihebed potd ipyeittheneqf, RRdts or
ri des agai nst_,t he gOdé E_ortion of the nounting cup, there is an
opportunity for tne §REKE™ €5 bhe Moygsing imsthe htolsbdynd5i paraddianlpet ween
t he body portd d ea .t he tai ner when the bead attenpts to
advance the féoﬁggiaoggggg%s?g’togg %’F\gc’fcgﬁ‘(? BRERE trPRtigBoR e denbldpf t he
nmount isng cup o trhet BRunt I d- Qv gasket. wi Il not_advance
into the channel to thegﬁélesﬁﬁr;egagoggtgi%%%ﬁldo% Ef’e ?ﬂt‘%d'ﬁr"&d’u@éﬂéﬁtzo

i nper f ect gasiemmedtndintahge Whe Ihaﬁnéﬁdgarttiioguggr t¥e %oxﬂfcﬁ?::?e%ﬁ’i th
nmounti ng cups having a curvilinear-shaped channel portion. e “Chi cRness
of the indivitfusd 9EEHEER slengtihetbmskehe wihéri Beghphey howeebe] MeAkng the
perm ssible percent of 25 |ength increase of the |ongest segnent. The

| arger the thl°@|?ﬁ5s§e8?’e’é%\cﬁh%‘gg’né’r?[‘ S$RVEhaDY of Higwil Hicantgaoketont hend

greater is thgleqraigled per t increase of the |onger segnment of the
gasket over '?flre shor?’%rqgegﬁgg ?n'“l'htl%eﬁef JTP8EEHDB0 RN BPBIEIDG25UP

PCT/ w800 222281ring positioning into the channel portion of the mounting

cup. If the length of the gasket segment distal teo the
mounting cup is of a length that a portion thereof abuts or
rides against the body portion of the mounting cup, there is
an opportunity for the gasket to be wedged against the body
1s5 portion between the body portion and the bead of the container
when the bead attempts to advance the folded-over gasket along
the body and into the channel of the mounting cup with the
result that the folded-over gasket will not advance into the
channel to the desired position and will, thus, produce an
20 imperfect gasketed mounting cup. Thia is particularly a
Problem with mounting cups having a curvilinear-shaped channel
portion.
The thickness of the individual segments of the gasket
will interplay in determining the permissible rercent of
25 length increase of the longest segment. The larger the
thickness of each segment of the folded-over gasket, the
greater is the permitted percent Sncrease of the lcnger

segment of the gasket over the shorter segment. This is for



the reason that a shorter segnment of greater thickness increases tﬁ%‘: 0
di stance of the | onger segnent fromthe surface of the body portioh. IE#@
preferred formof the gasket, the sleeve thickness 5 is .022 inches and

t he | engt h WP *VH&gasket segnment distal to the mounting Raxpusshentsd be no
greater than one hundred twenty- five (125% percent of the gasket segnent
contiguous to the nmounting cup. In a stgll nore preferred formof the
nounting cup, the 10 fold-over sleeve gasket is an ultra | ow density

pol yet hyl enehen téassh addad tdersiepkast i Sefhdt OBRI -gddhddle PhLOAHES]s aspect
of the method of this invention, the gasket of this invention i1s torned by

advanci ng t Hmcggekes thmtdisitancienct hethd Aomget aegheey & rmd et Ser WY
portion and 15 into the channel portion of the nounting cup and thereat
advanci ng a %fodPet Redy ®extien-an annul ar |ine of conpressive force against

t he gasket there% causigﬁgra continugus_fold line in the gasket with the
result that the pBriBTeYiriafk Io§8sRE LB I2fkety (Hhe 1S3@¢vBorbickneass t he

i f ol gls, 2 th i th ket mmterial,
wner & 1t he v o s BT i 1BhdFh R i<l BBkt RSO PREL 5% t he
gasket StIllete budefi BupalRE1d B3 hEMGHdulr WhEnSbEe Rnal@akpld fOr M

fol ded- over segnents of the gasket having the esired relatrve gths. 25
The novel afi¥eat(085%f péicentniventilen oKt SREMBnRUBGALi{iRls | So NEHented in

a reciprocati ng manner; the punch advancing the sl eeve gasket, into the
channel por @IOR*AASr MR- it advances agai nst the gasket. The working part of
the punch has a QgFaEBszi(:)i(.)llll Vn\groellp]fze ggrepgréyrsmm%fzzt%azesm;ugting cup, the
10 fold-over sleeve gasket is an ultra low density polyethylene
with an added thermoplastic elastcmer.

In the broadest aspect of the method of this invention,
the gasket of this invention is formed by advancing the gasket
material in the form of a sleeve aloﬁg the body portion and

15 into the channel portion of the mounting cup and thereat
advancing a tool that c¢reates an annular line of compresgive
force against the gasket thereby causing a continuous fold
line in the gasket with the result that the portion of the
gasket distal to the body portion of the mounting cup folds

20 over on the other portion ¢of the gasket material, wherein the
advancing tool that creates the continuocus fold line in the
gasket strikes at a point along the length of the sleeve
gasket to form folded-over segments of the gasket having the
desired relative lengths.

25 The novel apparatus of this invention comprises a punch
that is mounted in a reciprocating manner; the punch advancing

the sleeve gasket into the channel poxﬁ:ion whereat it advances

against the gasket. The working part of the punch has a



downwardly and inwardly directed taper on its outer surface, as well as
flats on the outer surface that reduce the contact area of the follde@EBZEM
gasket and RB@ Iog%er surface of the punch and, thereby, preclude

di sl odgerren\ 11%He fol ded- over 5 gasket from the nounti RgTRE@/demi ng

wi t hdrawal of the punch. Mre detail on the punch is presented hereafter.
Further to the nmethod of form ng the gagsketed nmounting cup of this

i nvention, after the outer portion of the gasket has been folded onto the

i nner porti ciewngardle aod ninwdrae bheedCedasirt b Pagtidldy Julalg
channel, the gasket is then urged further into the channel portion’of the
mount i ng cuPs WAllhee fiawst ongthe putfert ber facvenhia®nyedhiee ChiaNRAntRLEL i ON Of
the nmounti ng cup is curvilinear in shape, the gasket is initially

di sposed up@*§ht °41 6hg faddedRverogasdstosnd htherpauttemguafacéSogndhel i ght |y

into the ch LtiQn cqQntiguou 0 the body ortion of the cup with
the free ed%g’g’%éf Qﬁﬂé -‘%?a Y. g‘&ﬁfiljéﬁu%“i](?dﬁﬁéeﬁ d9f pehe i fmdeld-pher

mounts Ng CURkaskle £iHSHd f..t.he of the container into the channel
porti on- advz%r?ges t he ggsiée%%tééﬁf Sgﬂa%orlélﬁdwéﬁﬁﬁﬁ?faf%f SBecEPDFP T near

shape of thetoreadachipasd itte Phunthes ARt URereafd i SPOSE the sl eeve
gasket on the nounting cup prior to formng the fold-over gasket, the

sl eeve gasket of Fentker toerhe oretiled rift fakhingoid | i tedt aciei Redy
portion of the npounting cup. The sleeve gasket is then cut from an
extruded 25 PR8I oFPigKBientdos, | aftenfthe cuteri Portidre off abecggakket s

then parti al | ong the body portion of the mounting cup and them
further advgﬁ%e%g%/%[%%t%ﬁg %gﬂl%’ EHBRRACTERER e At iMhet BBl vhezieethe eps,

when@at a CY¥RkessisNpd A5Ga 139ahNshet 0 EB 20 4 WD 01/12525
PCT/ US00/ 22228 - 10 rb 1 §g ﬁ;e &?ax{uel, @hE gastet is tgen urged

further into the channel portion of the mounting cup. In the
mounting cup of the invention, the channel portion of the
mounting cup is curvilinear in shape, the gasket is initially
disposed upright along the body portion of the mounting cup

15 and slightly intc the channel pertion contiguous to the body
portion of the cup with the free edges of the gasket
contiguous to the body portion of the mounting cup. The
insertion of the bead of the container into the channel
portion  advances the gasket to conform to and against the
20 curvilinear shape of the channel portion of the mounting cup.
To dispose the sleeve gasket on the mounting cup prior to

forming the fold-over gasket, the sleeve gasket of this
invention is initially positioned onto the body portion of the
mounting cup. The sleeve gasket is then cut from an extruded

25 tube of gasket material. After cutting, the sleeve gasket is
then partially advanced along the body portion of the mounting

cup and then further advanced into th;'. annular channel thereof

in two separate éteps, whereat a compression force against the



sl eeve gasket results in fornming plural segments of the sleeve gasKef FEB 2004
which fold over onto each other. The apparatus and process for carrying

out the steps shown in Figures 3A and 3B hereof are described in United
States PatefP %A3piF cation No. 5 08/512,533, filed on AuguetT/8se02286, the

di scl osure of which application is hereby incorporated-by reference.

Several attenpts have been nmade to sinul,gte cut gaskets for aeroso

nounting cups through provision of a fol ded-over sleeve gasket. In the

case of nountliewye gpskietvieghrsl@nCEsMiirig Ak raaneshen AN nROLT L OFe
particularly, where the container is alumnum and industry-known

eyel ashi ng [Fagitetmvwhich hbolsbawverf drite carhaiotberis Ehes@pparitiescagdt enpts
have met with inperfect results due to inconsistent positioning of the
gasket fromBIEM ifvd S208E1RR PYPosbei 8herk shoyn] bn chiguress Bbi aad y3B

characteri st i the materjal of conposition of the gasket and in the
relative | er#g% S of it éf%ézéﬁtﬁ?subfgnjt forgeavEItepsRePlicatiar ¥ren here

di scevered tdwtsiw, 933 ,CUsYieh Qgggeﬁ%m}oeaq_ qharnel s, @ina{cq)é(é\e;SSi vglo%i%ger

outer gasket segment may provi ont'i gaous contact to tHhe®

portion of tdppliniadiidl] ieURetaby aiddigidtatuhif byl fdededche cl anped between
the outside wall of the body of the nmounting cup and the bead of the

cont ai ner ther ebyfeyeradnattgmptopsave ddeansadlg o6 dimmlgaskehttgabksrslesi red
position in ft he channel. This is a problempeculiar to curvilinear-shaped

25 channel s. 2 FUrAST&E° Ve MOMPLERG nERR A1 RoagEs PEPVE #ion pfent Eobdedt dvémcone

apparent fr onsi.deration_of the followng detailed 06 FEB 2004 WO
01/ 12525 PCTI'US 2%%3"?'11 TBestts pERoH é’ufceﬂ?\m’ﬁ’gr efHendavigst i

accampanyi H&MWi'iﬁ%r-shaped channel portion, particularly, where the
container is aluminum and industry-known eyelashing problem in
the bead of the container is present, these attempts have met
with imperfect results due to inconsistent pesitioning of the
gasket from its ultimate desired position due to
15 compresaibility characteristice in the material of composition
of the gasket and in the relative lengths of the segments of
the fold-ever gasket. It has been here discovered that with
curvilinear-shaped channels, an excessively longer outer
gasket segment may provide a contiguous contact to the body
29 portion of the mounting cup for a length sufficient to be
clamped between the ocutside wall of the body of the mounting
cup and the bead of the container thereby preventing proper
advancing of the gasket to its desired position in the
channel. This is a problem peculiar to curvilinear-shaped

25 channels.
Further benefits and advantages of the invention will

become apparent from a consideration of the following detailed



whi ch specify and show preferred enbodi nrent of the invention. BRI EE)B&EB 2994
DESCRI PTION OF THE DRAWNGS 5 Figure 1 is a perspective view of a gaskete
nount i ng cu&, gf ;h4 s invention clinched to an opening in an aerosol

cont ai ner. |%UW§‘§ is a cross-sectional view of the gasketeUseoniagti ng cup
of this invention and a partial cross-sectional 10 view of the aerosol
container along the line 2-2 of Figure_1,,Figures 3A-3F is a partial
schematic illustrating the sequence of steps in converting an initially

di sposed s| edeecrirsken ginten aimhupkidrceded WUGR-LAS.AiACHI0g; Qf the
gasketed nounting cup to an aerosol container. 15 Figure 41l I's a gs
cross- sect i ofBIFBt ARePLRL IR Bhbwr predpriried efisddlmeinteof NeHd@ndaakel, . Fi guUre
5 is an enlarged partial view of the outside surface of the punch of
Figure 4. 20 Detailed Description O The Preferred Enbodi nents Fi gures |

and 2 illust a o npunt | ssenbl generally shown at 10,
BRI Br ApKEEN P TN s 45 RO MO e

positioned w OpEn- et 32 L6 ai ner 12. More specifically,

val vesassenbly 10r{yatye j@nit ). d.ncludes a npunting cup,

general |y designated 25 as 14,panéef&'§?£go‘(/l§rw gs?@?“%ﬁ’?e‘il'l’f@“ﬁ*ﬁaﬁﬂi?\'g’cup,
inturn, inefudgsis pedestiébn PIlineRed 8.tod JY OLLL rgjon 19, _and body
portion 20 terninating in a radially out war dalq{/ chal(r?]irfg) ILJf)oratnl oﬁe’é‘is?ﬁat
recei ves thecgasréresd, the channel portion 22 06 FEB 2004 WD 0, 1/ 12=25
PCTR, ] SO0/ 22228 -F12 termpating in the skirt 24. Container 12 includes
upper portion 30 tFATef &r nk® c@ntFXAsEcERChiongl opbew ngf 32 endganke tEper

rolled rimo 4 t.ends around opening 32. As shown in Figure
2. channel Zgogﬁggﬁ ﬁéﬁﬁ%f(% gaNSHt and a partial cross-sectional

1o

view of the aerosol container along the line 2-2 of Figure 1.

Figures 3A-3F is a partial schematic illustrating the
sequence of steps in converting an initially disposed sleeve
gasket onto a mounting cup through the clinching of the

gasketed mounting cup to an aerosol container,

1s Figure 4 is a cross-section of the punch for forming the

fold line in the gasket.

Figure S is an enlarged partial view of the outside

surface of the punch of Figure 4.

20 Detailed Description Of The Preferred Embodiments

Figures 1 and 2 illustrate a valve mounting assembly,

generally shown at 10, positioned within the open end 32 of a
container 12. More specifically, valve agsembly 10 (valve

unit not shown) includes a mounting cup, generally designated

28 as 14, and fold-over gasket 64. The mounting ¢up, in turn,
includes a pedestal portion 18, a profile portion 19, and a
body portion 20 terminating in a raaially outwardly channel

portion 22 that receiveg the gasket 64: the channel portion 22



5 receives bead 34. Fol ded-over gasket 64 is di sposed between bead 6@%04
t he under surface of channel 22. The bead 34 directly supports the f
nounting assenbly 10. Again, with reference to Figure 2, in order to
connect as@’@rﬂb’l‘i}z“lo permanently to container 12, a portirgraghoizbs body 10
20 is forced radially outward, underneath bead 34, around the circunference
of body 20 thereby clinching the nounti _assenbly 10 to container 12.

This clinching operation also forces gasket 64 into a tight pressure fit
agai nst bot htbesdat3dgand e wndet- Surf acgqf, 6hgnasl 32,5 4der eby forning

an 15 effective seal therebetween. The clinching operation s welHP®¥inown

to those skiPe®idonn Jthetlmtt . fohhws gaGltehlCceshtgunali Bperly P9ST LihANiaRY Of
the gasket of this invention on the nounting cup is forned in a series of

st eps commentRfF Wicdheghgiposrtbend 3¢ dhaz patehda afoundGbgetidganagasket
mat eri al ont‘? tam%wQOdé gortion of an already formed nounting cup. The
process for the It F8I “pPEe ionchgnnehRh &t cab Advasceomntedion kadt ubul ar

or slgeved gasksl,ean t b rtion of the nounting cup and the
apparatus for acgorr%g?gh'?ﬁ'g %ﬁ%igggé?‘é?)’é afskele S8 BT FRPITT tRAFWSERt es 25

Patent No. 4&db,:2%nd Sauedddd0ReL¢18,. 1985; dyscl ogure, of ggid U S.

patent being incorporated by reference ﬁergi'gl}%g}:i ig’g%’re %ﬁei gegﬁoéﬁ a

sl eeve gaskediziedtdyspoppokton tHeevhDoy maibdiag 20sefnipa grounting cup 14

after the sleeve gasket 06FEB2004 WO 01/12525 PCT/ U S00/22228 - 13 has

been cut from t h@9e#Bul ¥ith or¢fayfenchetgaBkaire |, HgwieierSRo idtmnskeeve

gasket 16 is_sho partially advanced onto the body portion of the
Bk obh Re=RRs

mount i ng cup.- 7 RETIRPERFLY 40 coptaingredge ypsikationsof e dddunced

furtiher ontoygd g PQPé!e&)%tcﬂiQEhy ocutward, underneath bead 34, around the

circumference of body 20 thereby clinching the mounting

assemblymlo to container 12. This clinching operation also

forces gasket 64 into a tight pressure fit against both bead

34 and the under-surface of channel 22, thereby forming an

15 effective seal therebetween. The clinching operation is well

known to those skilled in the art.

The gasket configuration and positioning of the gasket of

this invention on the mounting cup is formed in a series of

steps commencing with the positioning of a portion of a

20 tubular gasket material ontoc the body portion of an already

formed mounting cup. The process for the initial poeitieoning

and partial advancement of the tubular or sleeved gasket onto

the body portion of the mounting cup and the apparatus for

accomplishing these steps are described in United States

25 Patent No. 4,546,525, issued October 15, 1985; the disclosure
of said U.S. patent being incorporated by reference herein.

In Figure 3A is shown a sleeve g‘-"a.sket 16 disposed on the

body portion 20 of the mounting cup 14, after the sleeve gasket



5 22 and into the channel portion by a punch 50 having a relativel(y§$pa78)
nose portion. Details of the punch construction are described hereafter.
By bottom n%t he relatively sharp nose portion of the punch agai nst the
gasket in tH2Y¥E3nel of the nounting cup and having thepoowsdoiamgs cup 10
and a backi ng supporting nenber offering an opposing resistance to the
force of the punch, a fold Iline 80 is _cyfated in the sleeve gasket which
results in the portion of the gasket extending outwardly fromthe fold

| i ne fol di nghastleen hmtpdirbinobhef tibel gaskall et endi %ﬂaé}\qlar qby ek d the
body 15 portion of the nounting cup; thereby form ng a dual segne gasket
havi ng a douBPe ¥ Edieeys. gFikrpt d$ 3B BRowhopaitialIeQuevindda Rasht i ng of
the fol ded-gv&r sl eeve gasket through advancing the bead of the container
agai nst the PBFPHRRTER §iskRt RYmYdgyrupratkes Zhopusis i Bigire Bogutlee 3F

whereat the ' up i.s I nped to he container. In Figure 3D,
t he- bead 34 g?g%%n%o%t% n&r ?ﬁﬁ’avﬁ %&ce%\gf&irr’fgﬁrt ARt the bedynpartHm of the

fol deg-over gfskal 6htd Nene 98§ 4 _al aving_the inner segnent 66. The
conponents of 25 Figures 3E anéﬁ%#a %rgg"gesgri%eau?ﬁl? g 3. 2

Regardi ng crrélanivelysi ehabpNinébe t Hsof il d- OVEL e gasket ¢ 0'&\]/,\/%“3 ghgnnel
portion of the nmounting cup, it is inportant, particularly er®the
nount i ng cupferttosisitioont armedeissribelie Haaa#2604 WOBQ1/HARZRing the
PC1/ US00/ 22228, - 14 ressure-filled, i.e., where the propellant is

i ntroduced tb*L1HYTINEHPRRINIRL BATE@ECPHgthe Puschpedd kst bhevgssken

evacuation ig_t L her rough space between the nounting cup and
t he bead of ?ﬂe&%o%?gl%ﬁgir),oft tﬁgf T%?%%é&%“&@é’r“@&gk@%e meLnging riheyond

the i@rm nal agdlgea of bide ki rstup;pcur:t::i.ng member offering an opposing

resistance to the force of the punch, a fold line 80 ie
created in the sleeve gasket which results in the portion of
the gasket extending outwardly from the fold line folding onto
the portion of the gasket extending inwardly toward the body

15 portion of the mounting cup; thereby forming a dual segment
gasket having a double thickness.

Figures 3D-3F show the sequential ﬁositioning of the
folded-over sleeve gasket through advancing the bead of the
container against the folded-over gasket to the ultimate

20 position in Figure 3F whereat the mounting cup is crimped to
the container.

In Figure 3D, the bead 34 of the container, advances
against the outer segment 62 of the folded-over gasket 64, the
gasket 64 also having the inner segment 66. The components of

25 Figures 3E and 3F are as described for Figure 3D,

Regardigg critical positioning of the folded-over gasket

on the channel.portion of the mountiﬁé cup, it is important,

particularly where the mounting’cup/a;}osol container is to be



portion of the nounting cup. To formthe fol ded-over gasket of thi §6FEB 2004
I nvention, the fold |ine should be positioned along the |ength of the

sl eeve gasket such that a significant portion of the outer segnent 10
(segnent diwoanses t he mounting cup) fol ded onto the segngAfysedRis guous to
t he body portion of the nounting cup does not significantly contact the
body portion of the nounting cup during the steps of advancing the

f ol ded- over gasket along the body and iTitd the channel before its ultinmate
posi ti oni Ny doe M- chanpel | o] h nt,ing_cu Pr ef er abl y,
t he outer se%rrent rg‘@tlgge?olg;@d-'ov‘ggééas et gﬁégg%tf%on&nd’t’hgﬁ'éfgd‘f%‘?fgeﬁpthan
one hundred tmentenitaifeper Bentiddrdifci®ly t BRe | SAKH t [ egnent .
. Provi ding a segnent ed gasket? wherein theg out er segnégr}?gfsh&ngghre&f%an t he
i nner segnmenevaisgsdom ebn t the tdvmtadad rof thidghond aispee e WiHehwhkibh SteneoNt act
the outer segnent and urge the entire gasket forward along the body of

t he nmount i nEYP-3R9d chRt 82E hehe Reatklof \ther cobheinout ahaseghentoldedf a

| ength significantly less than t i nner _segment, there is an opportunity
for the fol d%ﬁ%\%‘*?égﬁﬁﬁt%’ﬁt tyeuheEripal idgguedr the ggiumt

unpeeling fr tich Q¥e p jon with the inner gasket segnent.
However , theIS) enlgat%h o%htgh%c’%ﬁ% scéldarfent shoul d not be of such greater

length than the iTyeforef RN Ed1HG-BvekdGabkedNbe PRRLL O e oyher 06
FEB 20 4 WO 01/ 15525 PeT/ LSOO 22958 oV eta ¢ segrent Bhis a&‘ggﬁﬁ%rel’%do%eeof t he

mount i ng cupfold diigei Bheald bep@oisitt ofbd CxARRS tAWl Bén I BRNERE Ssididle €XCESS
| ength that permts the outer segnent to beconme wedged between the
cont ai ner bedRPkatd A5k Sbay of sigeifbemet repmiuipnand, thheoebyr Sedmmmc| ose
pr OF!I.E‘(Jr entry(gefg'nget}uet fd?.'sgg _ggeéhgiﬁolﬁtilngt guéyefolded onte the segment
contiguous to the body portion of the mounting cup does not
significantly contact the body portion of the mounting cup
during the steps of advancing the folded-over gasket along the
body and into the channel before its ultimate posicioning
15 within the channel portion of the mounting cup. Preferably,
the outer segment of the folded-over gasket has a length not
longer than one hundred twenty-five percent (125%) of the
length of the inner segment. Providing a segmented gasket
wherein the outer segment is longer than the inner segment
20 apsures that the bead of the container will first contact the
outer segment and urge the entire gasket forward along the
body of the mounting cup and intc the channel. Where the
outer segment is ¢f a length significantly less than the inner
segment, there is an opportunity for the folded-over segmented

25 gasket to unfold, the cuter segment unpeeling from its overlap

relation with the inner gasket segment. However, the length

ot

of the ocuter segment should not be of such greater length than

the inner segment that a significant portion of the outer



channel portion of the nounting cup. Preferably, the outer segrrentq ﬁiggﬁ 2004
not contact the body of the nounting cup. As noted above, it is cri

that the segment of the gasket, extending fromthe fold line to the

t er mi nus of 129y gasket distal to the body portion of pdweysgumhs ng cup,
fold onto the segnent of the nounting cup that extends fromthe fold line
to the term nus of the gasket contiguo_uslstg the body portion of the cup.
Wth such a fold-over relationship, i.e.”;” having the fold |ine of the

gasket di st abegmedtedpedytbOrld Ybayl 8ralye dRVINRSLANLL OM,sati st act or
clinching of the nounting cup andytlhe bead \cé)llf’ﬁéhg cohnt aiAng?‘gPﬁgf‘c?r’i' ht

normal |y proHexeien dfadccqaish d‘uxre:prgage.lehantisvmtlhgtngggggegelgytﬁogﬁ;pg one

segnent of the gasket, as shown in Figure 3F against the underside of the
channel por t PBFRLEe t fBenmiemMgeegpentnd tohebaxtder weggedt be@weknt hengasket

agai nst the bead of the container through -capture of the |eaking

propel | ant af°a?1ae1’Te<ﬁ eBét%@%ﬁ"ﬁ%é’“éja@Ee‘thq BpEnsing foughanf| thereky of the

| ayered gaskel W &e ' ed, ..e. t{% fold-1ine were contiguous to the
body of the mounting %og{eia 08 i e\/\gﬁf‘be#“é?iﬁrt 9avkete Iitohethant 25

by- passing t Ekamgiek fordidneit kA8 BbliE{npehyeen ﬁ,%geg%g‘ﬁ,@t Og,ggg%gvb%n% ng

cup or between the gasket and the container bBead,
01/12525 PCT#¢&i808i221028 nof beonttrrtSithe Bbayi tiMthe3mobBe Ay Mdggl, out by
nmounting a punch 50 (See Fig. 3C) having a continuous edge 52 (see Fig. 6)
on a suitable rdtd fRSest pRgveanitnbet shikvitpl thakashbesaghientnOof the

sati sfactory ;q‘car[ﬁé‘i ng Qut the step of 3C to place the 5 inverted

mounti ng cup® ot g e glﬁ?o%)r%mppé‘f FPllfRee tensbe shominua haf thwes

within a fougadmed d4Qa1CYkLI @ggrboa—}beportion of the mounting cup, fold

onto the segment of the mounting cup that extends from the
fold line to the terminus of the gasket contiguous to the body
portion of the cup. With such a fold-over relationship, i.e.,
having the fold line of the gasket distzl to the body portion,
15 any deviation from satisfactory clinching of the mounting cup
and the bead of the container that might normally produce a
leak path for propellant will be sealed by forcing one segment
of the gasket, as shown in Figure 3F against the underside of
the channel portion of the mounting cup and the other segment
20 of the gasket against the bead of the container through
capture of the leaking propellant at fhe fold between the
gasket layers. If the fold line of the layered gasket were
reversed, i.e., the fold-line were contiguous to the body of
the mounting cup, a loose crimp would result in the propellant
25 by-passing the gasket and exiting either between the gasket

and mounting cup or between the gasket and the container bead,

or both. -



cylinder is charged to 20 psi to create a resistive force of 250- ) g$EBD8NK
agai nst the advancing punch. In the preferred formof the fol ded-over
gasket of this 10 invention, the radial thickness of the sleeve gasket
material, W§H/13®5is shown in Figure 3A is twenty-two thegsagaspf an

inch (.022"). Wen the segnents of the gasket are folded on each other,
the conposite thickness of the gasket is forty- four thousands of an inch
(.044"). It has been found that a 15 folded-over gasket having an outer

segnment 62 with arpenatd)y ek r@ ed rteen thousands of an inch
(.114") and inner segrf%nt 66 g\ﬁ{w;dllgnﬁ%ﬁy%%gooﬁé: AnBP e H1F @e PRRBRsands

of an inch 010868 FIPVid9 Ra¥3hySh AEd A8 elhfeat s LUMJOUNEL NG cups
having a curvilinear channel port?on. The corrposei ?g %%rqg%%ketﬂ%t'h}sékﬁ’éss

probabl y nmaya vemitadllm cpprecchiieg yrdn 033t shewd) 0501t HH W8 4oun® ShOW
the structural detail of a punch used to carry out Step 3C of the nethod
of this invefRtbAEaqtPm gin ecarrying pewchthenetabl widexi grat gta@s BRe has a
25 I%adi ng edge ’[porc;ion 52. Above the edge portion 52 and radially inward
on the punch*FEeTHE HAMPEIRIs LRI Yo FigeraniR B tamyagpistor ayadectk taseri al ,

as shown in Kigur t a the _gasket ,naterial onto the body and
channel portions %6%&%&08‘2@ 8’%2?323 ?'P“Séﬂ‘uédtﬁ 299 -cev¥indsr .t heTh®unt i ng
cup to the pesiiidér WWhargel 8470 3GANG cRgLga {qm.Lhe punch

agai nst the gasket mat erialrggnd creé%e at the a%n%lg&ﬁ%ﬁé’%?"?fﬁﬁtﬁ%t a
continuous f2%@-pry lHd.naghliabt atheovsivahe isgopeRtn Of the gasket materi al

extending 5 radially beyond the hinge to inherently fold over against the
segnent of gasketIhdih® ipxlefesned gfomm dfo thiec fbddydpovdr qasket blermDainti ng

CL”)fﬁhen thei&%@%%kgﬁi @gghfﬂé?!} thiekness of the sleeve gasket material,
such as is shown in Figure 3A is twenty-two thousands of an
inch (.022"). When the segments of the gasket are folded on
each other, the composite thickness of the gasket is forty-
four thousands of an inch (.044"). It has been found that a

15 folded-over gasket having an outer segment 62 with a length of
one hundred fourteen thousands of an inch (.114") and inner
segment 66 with a length of one hundred three thousande of an
inch (.103®) provide a satisfactory seal in alumipum mounting
cups having a curvilinear channel portion. The composite

20 gasket thickness probably may vary from approximately 0.038"
to 0.050".,

Figures 4 - 5 show the structural detail of a Punch used
to carry out Step 3C of the method of this invention.
In Figure 4, the punch generally designated as 50, has a

25 leading edge portion 52. Above the edge portion 52 and
radially inward on the punch is the step or shoulder 56 which
engages the gasket material, as sﬁéwn in Figure 3C, to

advance the gasket material onto the body and channel portions



it has been found that a punch having the following dinensions is 06 FEB 2004
satisfactory to provide the preferred fol d-over 10 gasket of this

i nvention, having outer and inner fold-over 15 20 25 gasket segnents of

0. 114 i ncheVAAWI225103 i nches, respectively: 1) "A" (Seepd¥/gti@13L) is the
| ower or working portion of the punch wherein the outer annular surface of
this working portion of said punch is dq_ wardly and inwardly tapered at a
5 angl e conmencing at point 0.375 inches above the bottom edge of the

; : ' Lmt.of th
punch, the difarfﬁfeeﬁnoﬂfmtlﬁ@d%?cdetﬁg ﬁéﬁcﬁ%ﬁcgaé&ntbﬁ Hg&{%;# Mg © €

taper being 1.150 inches an correspondi ng di aneter ower or

nose end of thlegehtpdotihennghd. HihchnChiRins?) tHR' dasKdie i shqul der
in the punch, and the vertical wall below the step or shoul der has a

di anet er of Frea¥ej akhehe ampulaxi apné erficenitetheancodtimusheufdra - ok t he
nose of the punch being.0.075 inches. 3) The radi us of phe nose "C'Lls
0. 040 inches1'8%c* e\ e Besrsas hesgepheb mpterigl gxbending

boveedescri . | t.o. form a,fol ded-over_ _gasket with a nounting
2up havi ng al}%gégggghé%ﬁ%\ingﬁﬁ HAPIS, fPs e TAT tg?l‘ﬁf"‘ferSQaFﬂEHe%l?e t he

i nner di anet elegdbnt hes ake¥ss d e ahaghdes E%;tt%eib'l% 0,32¢ ‘iJncohttes. 5
To assist in the renoval of the punch fromthe fol ded- over®gasket, the
out si de surf &be obubhting owgr whent tlofn painchhes withdrawn.
It has been found that a punch having the following
dimensions is satisfactory to provide the preferred fold-over
10 gasket of this invention, having outer and inner fold-over
gasket segments of 0.114 inches and 0.103 inches,
respectively:
1) "A" (See Figure 3C) is the lower or working portion
of the punch wherein the ocuter annular surface of
is this working portion of said punch is downwardly and
inwardly tapered at a 5° angle commencing at peoint
0.375 inches above the bottom edge of the punch; the
diameter of the outside of the punch at the upper
limit of the taper being 1.150 inches and the
20 corresponding diameter at the lower or nose end of
the taper being 1.108 inches.
2) "B" is the step or shoulder in the punc¢h, and the
vertical wall below the step or shoulder has a
‘diameter of 1.047 inches, the axial length between
25 the shoulder and the nose of the punch being 0.075

inches.

3) The radius of the ncse ‘C'hﬁs 0.040 inches.



punch has a series of flats cut into said surface as shown in F'gﬁ§3§$7%4

There are four large flats 70 positioned 90 apart about
outer surface of the punch and eight 10 smaller flats 72,

the perip
two bet ween each

| arge flat W@UE3HSiti oned 30 apart. The peripheral. fl atrgTUsevize® open

spaces between the outside fol ded-over gasket segnent an
the punch, thereby reducing any tendency of the fol ded-o
adhere to the punch and di sl odge from th rount i ng cup up
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Figure S. There are four large flats 70 positioned 90° apart
about the peripheral outer surface of the punch and eight
smaller flats 72, two between each large flat 70, positioned
30° apart. The peripheral flats provide open spaces between
the cutside folded-over gasket segment and the surface of the
punch, thereby reducing any tendency of the folded-over gasket
to adhere tec the punch and dislodge from the mounting cup upon
withdrawal of the punch forming the fold line. The largerx
flats allow punch stripper fingers (not shown) to pass between
the outer gasket segment and the lower cutef punch surface,
thereby further aiding in maintaining the positional integrity
of the folded-over gasket in the mounting cup.

Following forming the fold line in the gasket and removal
cf the fold line punch, the gasket is subjected to an
advancing arbor having a lower leading edge that contacts the
folded-over gasket, the leading edge being tapered upwardly
and inwardly, which arbor advances along the body of the
mounting cup a predetermined distance so as to positioﬁ or
reposition the folded over gasket at the desired pesition

shown in Figure 3D. It has been sho;h that providing a lower



Mounting cups of the type described above are well known in the ar%e F%lgdm['
cups may be made in any appropriate procedure and from any suitabl
material. For instance, cups may be nade of netal such as steel, al um num
and the |i k¥%hd2®drned into the desired shape through acaanpizag process.
In addition to the uni que fol ded-over gasket of this invention, it has
been found that extraordinary sealing _results are attained when the

f ol ded-over gasket is nmade from an ultra-low density polyethyl ene having

sone added afssrMERkEabechAlidgy QML Ma938Ni I NS LENe s JF2Pa, L tiplicity
of materials tested as potential candi dates, :Pt ehggub{t;anc Gdnd°T tHH® t he

mat eri al des®¥¢med above far excels the other tested candidates as a

f ol ded-over gasket material. The material described above is sufficiently
resilient to ful MPUe¢dpg eers qfothextessidedcribedi dbdnt age @611 Guphiyent
formng the ]anoltq_“e i Qen%%/ the punch. An exanple of the aforedescribed
gasket matertal 1% 5% AR LU 28y Peymads deo2BR apprderiahe promediorecseal

735. g Foreseglg 7 fQl Low ng physical _characteristics:
Characteristics %&uaﬁ%’;r Psgul\?a%%s}e gfa%fga%:ft\/bagafi MEtGSs \FPgedayetifod | SO

1183 (1) F Jf #eba { 1 i S D 23 /10 | 85
1183 (2 123 kgr‘f?&fss (ggm% 200 IRlxt, Ehowd g | ndeX AP TR 238 8410 Jn

into the desired shape through a stamping procese.
In addition to the unique folded-over gasket of this
invention, it has been found that extraordinary sealing
10 results are attained when the folded-over gapket is made from
an ultra-low density polyethylene having scme added
thermoplastic elastomer present therein. From a multiplicity
of materials tested as potential candidates, it has been found
that the material described above far excels the other tested
15 candidates as a folded-over gasket material. The material
described above is sufficiently resilient to fully seal, but
not excessively resilient so as to prevent forming the fold
line by the punch.
An example of the aforedescribed gasket material is a
20 material sold by Foreco SRL under the name Foreseal 735.

Foreseal 735 has the following physical characteristics:

Characteristice Meaguring ‘ Units Values
Method Poreseal 735

25 Volumetric mass Is0 1183 (1 ¥

volymer {1) kg/m 500

Melt Flowing Index ASTM D 238

g/10 min 3]

with 216 kg IS0 1133 (2)

30 DIN 53735

Melting Point ASTMD 3418 (3) *C 105



DI N 53735 Ml ting Point ASTMD 3418 (3) Sc 105 0 6 F E B 7004 WO Ollé%EF%% 2004
PCT/ U S00/ 22228 - 20 5 tenperature DIN 53460 (4) wth 3 kg. The
specifications for Foreseal 735 are: Characteristics Measuring unit val ues
Met hod For ememd1n7385 vicar softening 1SO 306 C e8 10 Har digagoh/ 2R 868
Shore A DI N 53505 (4) 96 (1) Evaluation made on strips of 2mm thi ckness
formed through conpression (2) Evaluation nmade on granules 15 (3)

Eval uati on made. on films of 3nmthickn@8s- (4) Evaluation made on filns of
2mm t hi cknes S ny_agy ages _to rmng the gasket of this 20

i nvention f@%%ﬁ?%&%??%%éﬁﬁ%?gm%ﬁﬁﬁé ?%ﬂg 3fRfant ages are: 25 30 35 a)
Cost Reducti@frackpri@kidd Nates npghiAg; cutting of gaskets; 2),assenbly at

hi gher speeds using sl eeve gasketthescassenbl y technol ogy; 3) rtouElAda 138
extruded wi thqut JtaQUidfed O D Jyaghi ni ng.

temperature DIN 53460 (4)
with 3 kg.

°C 3]

10 Bardness ISO R BEB

96
Shore A DIN 53505 (4)

(1) Evaluation made on strips of imm thickness formed through compression
(2) Evaluation made on granules

15 (3) Evaluation made on films of 3mm thickness
(4) Evaluation made on £films of 2mm thickness

There are many advantages to forming the gasket of this

20 invention from sleeve-type gaskets. Among the advantages are:
a) Cost Reduction:
1) eliminates machine cutting of gaskets;

2) assembly at higher speeds using sleeve gasket
assembly technology:
25 3) tubing is extruded without required O.D.
machining.
b) Superior Gasket Retention:
Cut gaskets of the prior art have a tendency to
become dislodged from the mounting cup during the
30 handling operations prior to eclinching of the
gasketed mounting cup. The gaskets of this
invention show a marked improvement in stability on
the mounting cup. The folding of the gasket at the
fold line results in the top segment being highly
as stretched and thereby acting to maintain the gasket
on the mounting cup.

c) Eliminates dust common to machine cutting gaskets.



b) Superior Gasket Retention: Cut gaskets of the prior art have a @ §FE80M
to becone dislodged fromthe nmounting cup during the handling operations
prior to clinching of the gasketed nounting cup. The gaskets of this

i nvention sWOW/ESHar ked i nprovenent in stability on thepobugdsizpgscup. The
folding of the gasket at the fold line results in the top segnent being

hi ghly stretched and thereby acting to_maintain the gasket on the
mounting cup. c) Elimnates dust common to” machi ne cutting gaskets. 0 6 FEB
2004 5 WD 01/ 12535 PCEfg LK) 28, = d l'igi nates probleng due to

war page in the cut5 gagkets %‘fzgt ﬁgo)ﬁ%lg%sr g?ltlé. Lg% Wf%agfeubb’ér G4Eket s,
the industry experiengaskatsSof Giel giosaeeze out” problemfanmiliar to
those skilled in the art. Wiile it is apparent that the invention herein
di scl osed is welkl caWébhatwebdrochtl fadhetishe thbj Rodustpy et lehesgared, it
wi || be appreciated that nunmerous nodifications and enbodi nents may be
devi sed by those skil Fegc*hled"sgueezgnguitl peobken rtagidédrt hat thhee

appended cl ai ms cover _all. suc di fications and enbodi nents as fal
mﬁth?n the true spiriFElgﬁﬁg§gbﬁggoFrfhe present invention. 0 6 FEB 2004 -

22 Ve Calm, L whnie Seshelahaah b g SR o Lo 30,260 820
is well caleculated to fulfill the objects previously stated,
it will be appreciated that numerous modifications and
embodiments may be devised by those skilled in the art, and it

10 is intended that the appended claims cover all such

modifications and embodiments as fall within the true apirit

and scope of the present invention.



of the container conprising a nounting cup having a central pedest@EFEB 04
portion for affixing an aerosol valve, a profile portion energing outmar@
fromthe pedestal, a body portion exteégadrng upwardly fromthe outward
termnus of the profile portion, a curvilinear channel portion for
receiving the bead of a container extending outwardly fromthe upper

termi nusWefCleh®:body portion and terminating in a skirt portion, and a
gasket, fixedly disposed in the channel portion, having overlapping

segnents, one_segnent being cgntiguous .and the t her segnent distal to the
channel porti bR, aﬁ8558$ﬁg Y8grEn uBEPHQ F&Fﬁgﬁﬁﬁyfgrb iBFFSEC ol d 1i ne

di stal teohbginbediapohli @nbeblie deFRHANGMRNCERMRN St iRRYiiRY tiHae tlopngt h
of the segnent distal to the channel portion greater than the I|ength of
t he segneht LRBnEPgtislBeroCoRPréRantell pountdncheup $aivdndi st slendagdent not

of a lenglholbal phoc3Uh! 268543900 auAlS Lo e (ageedqe O, qaid dista
segnent oRtacts "the nmounti ng cup ddring advancenent df ¢ Be gaskKet to its
ul ti mat epposidnhoamengtihg ohawnaeld. f2omThae pepreserdnt aoboelyaipdrk,ioand
further wherein the frei edge of the gasket segﬁent distal to the channel
portion SYbREIHBY EBHEZEL Yt héCBuLhEcQUSH2ERe tREDRPMSg Cdufhes Prpe Le

i nprovengste 0hncl ai BhtyiaRdehyr LREhnWHELBIR i bRC FoQV RIRARIING 433K Blead
segnents have a conbi ned thickness of approximtely 0.038" to 0.050" and
the | ongef segpehaivert Astgadioy baswardéwygthomothien uppeessegimions lodndr ed

twenty-f] rcent, (1259 of the length.of _the.other gasket segnment. 4.
The i vpr BYERET oPBLE AR Thal kR PpRar oAl &1 ARING BBEEBS604 5 Seonbi ned
t hi cknesgasket her oxedh apgiBgosednent shef chhangaskelrt iloh, apRfkaxigmat el y 0. 044

of an inch, the |l ength of the gasket segnent distal to the channel portion
is apprOQV%ﬁi%PQlﬁgliﬂgmentsf one segment being contiguocus and the

other segment distal to the channel portion, and both
segments being joined by a continuous fold line distal to the
body portion, the improvement comprising having the length of
the segment distal to the channel portion greater than the
length ¢f the segment contiguous to the channel portion but
said distal segment not of a length that its surfaces
contiguous to the free edge of said distal segment contacts
the mounting cup during advancement of the gasket to its

ultimate position in the channel.

2. The improvement of claim 1, and further wherein the
free edge of the gasket segment distal to the channel portion

does not contact the surface of the mounting cup.

3. The improvement of claim 1, and further wherein the
overlapping gasket segments have a combined thickness of
approximately 0.038" to 0.050" and the longer segment of the
gasket has a length not in excess of one hundred twenty-five
percent (125%) of the length of the other gasket segment.

4. The improvement of claim 1, and further wherein the



of an inch and the length of the other gasket segment is approxim
0.103 of an inch. 5. A gasketed valve ngunting agsenbly foPpan aer@q%YEBzmu
contai ner having a bead defining a cengBat opening in the top of the
cont ai ner conprising a nounting cup having a central pedestal portion for
retaining an aerosol valve, a profile portion energing outward fromthe
pedest al combbodg pbnt:ikoaSSey@tfeﬁdiengvamkapauylgf serend Sowfndhe & stistus of

the profile ortion c |I| ar. el rti or e bead
of a containB r8§f@ﬁ5|2§ pf§ %% odyﬁggftFQ% Fs%tp'Ofrﬁﬁﬁg%g§%$&?
portion aééméﬁtnbm@tbmgtbntaeskhehnporbbmm;oandsaagmrdaﬂmahekxm&xi]#nthe

channel portion of the nounting cup, gasket has overl gppi ng segnents
j oi ned b9fadBonlFhudns tﬁ@l&epﬂﬁé &|365§e8téﬁ§tﬁa%K?qfﬁ? Fkﬁtlongof

t he nDun%FEgOXEHQt §g qﬁgrl§pghngn%%gnents having the segnent distal to
t he nmoun g cu Frdreater ength than the segnent contiguous to the

nounti ng cup but sai d di stal segnent not of a length that its surfaces
contiguous to_the free sai d distal 3 t cont%ﬁ%s the nount i ng
a

ed
cup during afivdAESRERE Sgﬁfﬁe“65§§épgtéssfg Tt 6 pSSition in the

channel gapd:gahdr9askehoCanPilasi Be ram iyt ka cle@:\iur@an:lriahlrw)lmetﬂ”r)é ensp
having a thernoplastic el astoner bIendeg therein. 6. The gasketed valve

m)uEt i ngo&ssbAbEPnohiskai POBPIARd NYf dr SN UG SUP Y Mk it ! t he
gasket se n L I I
R%H%F% ! S tlé)?‘l fIQEB %g%g.@ﬁ. 52%” I Q;?:o%%qs V0L, £01 §olo £ Sur f ace

of the asketed val've mounting

assenbl ypektebali @mé,rgan@ ohutrdalrer futoer eihe pmmn,amlb@ﬂmlmgnent S

have, a Comnaleg LBWETaES Hor RN (aribud oL R0 pASK
portion, a curvilinear channel portion for receiving the bead
of a container extending from the body portion distal to the
profile portion and terminating in a skirt portion, and a
gasket disposed in the channel portion of the mounting cup,
which gasket has overlapping segments joined by a continuous
fold line disposed distal to the body portion of the mounting
cup, said overlapping segments having the segment distal to
the mounting cup of greater length than the segment
contiguous to the mounting cup but said distal segment not of
a length that its surfaces contiguous to the free edge of
said distal segment contacts the mounting cup during
advancement of the gasket to its ultimate position in the
channel and said gasket comprising an ultra low density

polyethylene having a thermoplastic elastomer blended

therein.

6. The gasketed valve mounting assembly of claim 5, and
further wherein the free edge of the gasket segment distal to
the channel portion does not contact the surface of the

mounting cup.



| onger segnent of the gasket has a length not in excess of one hﬁﬁg{ﬁﬂh
twenty-five percent (125% of the length of the other gasket seg -£bg004
The gasketed val ve nounting assenbly-ofdctaim5, and further wherein the
conbi ned t hi ckness of the overlapping segnments of the gasket is

approxi mately 0.044 of an inch, the length of the gasket segnent distal to
the charmel parté ogasketappvakivaanebptOnglaseembhyi pEhcaad™ Re PBAgth of

t he ot her asket segnent. i s approxi mat el . 103 _of [ 9. A gasketed
val ve noii§HY 4 %ﬁ%%? Fhf gﬁggi?ggbpg E%RQS%nB?gﬁsgﬁﬁgﬂggﬁéaé defining a
centr al ég§§gﬂghi{h£@gneggnggiagprgﬁﬂﬁétéhyganaauntbng.oﬁo"hamﬁngha

pede

central stal portion for retaining an aerosol valve, a profile portion
ener gi ngl o avarsedmentt hé pheestaketahBsdy pBRELBNDE%t dRIFAGSSSpRArdly from

the outward termnus_of the_praofj ti Uk Vel hRE%E HCRENRGle poOrtion
for rece?RF My iHes eSHeB%yanggnF%?ﬁggEe ?gﬁéﬁnggfron1the%body portion
distal toihde gpEREt! seppehton and ternminating in a skirt portion, and a
gasket di sposed in the channel portion of the nmounting cup, which gasket

has overl apping segnments joined by a continuous fold |ine disposed distal
to the body pophlog.gletBs YRYRL! ABuntiRy 8didnBig LAPRIRANSEMRAIE having

t he segneht distal e nounting cup greater |length than the segnent
cont i guogigrtive t hehepanhi nhecapmbihedaitiidksesls odgkdust oavslr lGPPiRT engt h
that its surfaces contiguous to.the free.edge.of id di stal; 589
contact53?%@eﬁ56n9?nﬁhﬁuﬁaagﬁFnjs QEPéﬁééﬁggFlgfOf?24g§§L2%]fb |fgqh timate
posi tion;in.the,rchaBNghsaRd Salfhendslkabtaanticstiheg ctasenril gidnt iam ds ul tra
06 FE % 2%04 - 25 10w density pol yethyl ene having a thernoplastic

el ast oneappbbehdetelyefeildd4 of an inch and the length of the other

gasket segment is approximately 0.103 of an inch.

9. A gasketed valve mounting assembly for an aerosol
container having a bead defining a central opening in the
container comprising a mounting cup having a central pedestal
portion for retaining an aerosol valve, a profile portion
emerging outward from the pedestal, a body portion extending
upwardly from the outward terminus of the profile portion, a
curvilinear channel portion for receiving the bead of a
container extending from the body portion distal to the
profile portion and terminating in a skirt portion, and a
gasket disposed in the channel portion of the mounting cup,
which gasket has overlapping segments joined by a continuous
fold line disposed distal to the body portion of the mounting
cup, said overlapping segments having the segment distal to
the mounting cup of greater length than the segment
contiguous to the mounting cup but said distal segment not of
a length that its surfaces contiguous to the free edge of
said distal segment contacts the mounting cup during
advancement of the gasket to its ultimate position in the

channel and said gasket consisting essentially of an ultra



10. The gasketed val ve nounting assenbly of claim9, and further VhgFEB 3004
the free edge of the gasket segnent distal to the channel portion does not
contact the surface of the nmounting-cBp.-11. The gasketed val ve nmounting
assenbly of claim9, and further wherein the overl appi ng gasket segments
have a conbi ned thickness of approximately 0.038" to 0.050" and the

| onger skgwestneftyhpoymskbi’lhas halvéngt h hberimpnpéretds efl astosmelundr ed
twenty-five percent (125% of the length of the other gasket segnment. 12.
The gask%%%HQWQIEEeﬁ%ﬁﬂting assenmbly of claim9, and further wherein the
conbi ned t hi ckness of the overlapping segnments of the gasket is

approxi mately 0.044 of an inch, the length of the gasket segnent distal to
t he chanh@l pbheigaskstedppadxenmpoehyioglassenbdr PAcklaad the angngt h of

mounti ngtuESaRb 5P Er B ChR: BL6F Sadht APnePendaFRG aBORE eriniRg A0 ¢

central epentRN&nh81tPerteoAt doaer neeNpbhshdg 8hBDHOkIfBGeCWHE hde Ng a
central pedestal portion for retaining an aerosol valve, a profile portion
ener gi ngiewtward £¥Bm t he pedestal, a body portion extending upwardly from
the outward term nus of the profile portion, a curvilinear channel portion
for receiving the bead of a container extending fromthe body portion

di stal tDitheTherohbketpdr tedneanduheingnassegbily afskilatimpdrtiaow, and a

gasket disposed in the channel P rtion of tge mounting cup, which gasket
has over fdapphag YRGHBADS 16 RYE E?pﬁlﬁanﬁﬁﬁ 8&5388386g§0§ayezé fold line

diSposedcﬁﬁﬁiﬁédtQhﬁEﬁngggyo@Q%Fb?Bx@ﬁaEQ?y”@U@@BngtoC@QOS@ai@n@VQHeapping
segnents having the segnent distal to the nounting cup of greater |ength
t han t helsegeensegment of the gasket has a length not in excess of

one hundred twenty-five percent {(125%) of the length of the

other gasket segment.

12. The gasketed valve mounting assembly of claim 9, and
further wherein the combined thickness of the overlapping
segments of the gasket is approximately 0.044 of an inch, the
length of the gasket segment distal to the channel portion is
approximately 0.114 of an inch and the length of the other

gasket is approximately 0.103 of an inch.

13. A gasketed valve mounting assembly for an aerosol
container having a bead defining a central opening in the
container comprising a mounting cup having a central pedestal
portion for retaining an aerosol valve, a profile portion
emerging outward from the pedestal, a body portion extending
upwardly from the outward terminus of the profile portion, a
curvilinear channel portion for receiving the bead of a
container extending from the body portion distal to the
profile porticn and terminating in a skirt portion, and a
gasket disposed in the channel portion of the mounting cup,

which gasket has overlapping segments joined by a continuous



contiguous to the nounting cup but said distal segment not of a |efcg PEg 2004
that its surfaces contiguous to the free edge of said distal segnent
contacts the nounting cup during advah&enent of the gasket to its ultinate
position in the channel and said gasket consisting of an ultra | ow density
pol yet hyl ene having a thernopl astic el astoner bl ended therein. 14. The
gasket edf o/lal viel moumt s pgsedsénbt§lotocthenbedy madtipor phethgh®PENtifHe free

edge of the gasket se nt.distal to, the chanpel rti ot .cont act
t he surfdte of?t EPV%gE%?Pﬁ@gcﬁﬁgmﬁngTﬁ nggkgﬁ%dgggbsggngg%?FEgEgssenbly
of clai my3,mand iAyreheronhgeestetheenyenl apphnghgaskemesegnent s have a

conbi ned thi ckness of approximately 0.038" to 0.050" and the Ion%er
segnent @fnttigugaske? hhe BOPBhERE ABP PHtesdédsdeptadn&eqigategot of

twenty-fivwv er.ce 1259 I g h e S segnent. 16.
The gasﬁ%ﬁ%ﬁpi% vgﬁ%%u%??%agggégﬁgl§Bg¥98ﬁéP%1ﬁg,egEdEr%%rFﬁgf %gerein t he
conbi neds4 i cknessl ofeghendveohappiagthsegoentsngf cupedgasket i s

approxi mately 0.044 of an inch, the Iength of, tge Bask%t segne%% distal to
the chardYapertenh P5 thAppPazkeht EPyi6519AtoMaLA PREATARE the Téngth of
the ot heln,0askelngegleq! ghsx@ePEOXLABEehy O¢187 diran fMeahdehtsth gasketed
val ve nmounting asse y f%r an aerosol contai ner haV|n% a bead defining a
central ppeyretngylentheaviogt ai heervoppestingedzabanernglensieavi ng a
central pedestal 0 6 F E 0 2004 - 27 portion for retaining an aerosol

val ve, a-Proftte portion emerging outward fromthe pedestal, a body
portion extending upwardly fromthe outer term nus of the profile portion,
a curvilinear channel portion for receiving the bead of a

14. The gasketed valve mounting asSembly of claim 13, and
further wherein the free edge of the gasket segment distal to
the channel portion does not contact the surface of the

mounting cup.

15. The gasketed valve mounting assembly of claim 13, and
further wherein the overlapping gasket segments have a
combined thickness of approximately 0.038" to 0.050" and the
longer segment of the gasket has a length not in excess of
one hundred twenty-five percent (125%) of the length of the

other gasket segment.

16. The gasketed valve mounting assembly of claim 13, and
further wherein the combined thickness of the overlapping
segments of the gasket is approximately 0.044 of an inch, the
length of the gasket segment distal to the channel portion is
approximately 0.114 of an inch and the length of the other

gasket segment is approximately 0.103 of an inch.

17. A gasketed valve mounting assembly for an aerosol
container having a bead defining a central opening in the

container comprising a mounting cup having a central pedestal



cont ai ner extending outwardly fromthe upper term nus of the body H?Féé?ﬁ
and termnating in a skirt portion, and a gasket disposedly on th& .
nmounting cup, the inprovenment conprisid@y -having a gasket al ong the upper
part of the body portion and extending |imtedly into the channel portion
contiguous to the body portion, said gasket having overlappi ng contiguous
segnent sp$oi hen bgrarebﬂtnmugusnfeEdOBDheV@bSEt|@nedoénlﬁhéortépﬁtnus of

t he gasket within E annel Eﬁrtlo dlfurtg the a%ket ) %gg

distal tSMEHE BOA9 CHARHoF LB ERGnBoHGS AL | BgpnY PEaF PN AT RGNSt her
segment ks Pty Ofr@mleﬁgtButbbatetﬁenﬁée@fedg@ ptosaild gostabnsegnent
significantly contacts the surface of the nounting c 1B. The gasketed
val ve noowtyhyinesenthgnaelcparkien, fandreraivhag ghé g?ﬁdtﬁé firee edge of

Lhe, geskel 2egEp! gL shall cout 16 GhgnBckaPoEL! opcdoesepttpbantack e

surface 0 nDun g c ve nounting assenbly of
Claln\17bo@pdpofutbheanmheeemmnhbengvenlappkmgtgpskeuosegaadts bagées
conbi ned t hi ckness of ag proxi mately 038" to

s

the I
oo 4t Sphachuen PhS BOPBRUTH ABP: | EhexLEBEOBIMeRRachiRAEa G
twenty- fh¥$58§;§5§£sﬁé%5a@oﬂg the héﬂathpgtttsf tﬁghgbdga§6@tl@ﬁgaﬂat 20.

The gaskete nount 1 ng assenbly of claim 17, and urther wherein the
conblnedexhen@hegslbhithélgventapphﬁgchsegﬁénpsrbﬁonhéogésmﬁpuﬁstO

appr oxi teI 044 of an inc th engt h_of the k i.stal to
the chanh %8$¥|BﬂrF§°6 6S§Eg 565§e£-Hg§lnga8p?oxg§§%§% %§9¥§§Eo§ an inch
and the é@g@éntgf bhgeat BOra @askehusagmELLdi 3iapppoXiMALELY @tl@Beof an

inch. 21 he gas eted val ve nmounting assenbly according to clains 17, 18,

19 or 20temntntarofiethpharekatsaighgaskbe ebappeseportion and further
the gasket segment distal to the body/channel portions has a

length greater than the other segment but not of a length
that the free edge of said distal segment significantly

contacts the surface of the mounting cup.

18. The gasketed valve mounting assembly of claim 17, and
further wherein the free edge of the gasket segment distal to
the channel portion does not contact the surface of the

mounting cup.

19. The gasketed valve mounting assembly of claim 17, and
further wherein the overlapping gasket segments have a
combined thickness of approximately 0.038" to 0.050" and the
longer segment of the gasket has a length not in excess of
one hundred twenty-five percent (125%) of the length of the

other gasket segment.

20. The gasketed valve mounting assembly of claim 17, and
further wherein the combined thickness of the overlapping
segments of the gasket is approximately 0.044 of an inch, the

length of the gasket segment distal to the channel portion is



an ultra |l ow density pol yethyl ene having a thernoplastic el ast onﬁrﬁrﬁﬂe@;d
therein. 22. The gasketed val ve nounting assenbly according to cldi )
18, 19 or 20, and further wherein sard2gasket consists essentially of an
ultra |l ow density pol yethyl ene having a thernoplastic el astomer bl ended
therein. 23. The gasketed val ve nounting assenbly according to clainms 17,
18, 19 ospRPoxandtélyt helluherfeian saict gaskéhecdmsiodts odf then aiihera | ow

density pol yet hyl ene havi ng a thernoppl ast.i | ast gner. bl.ended therein. 24.
e&guhfﬁﬁg

The net h8ds ?tfﬁ?ﬁWﬁBtaléangfoﬁépa Elp *Ravitd a central

pedestal portion for crinping an aerosol valve, a profile portion energing
outward fromthe pedestal portion, a body portion extending up rdkéhfron1
the radi ally Boeegasketridnysloke meansiomi RS SEELYoR oA H b dy \Sgﬁli

energing,,in a.channel, parti i.ch I na i i, fdan, said
channel b%rtﬁgn Bgiﬁﬁ 28ap988 ?grﬁgggiV%%f%g%béggd%%?§ﬁ§hgé%6 oﬁjggﬂtainer
for clinghi pgtthenelodearptiysipagyeahydiesigosiavg ngy sl edheernofplgasiiet materi al
al ong the body portion of the nmounting cup; b) advancing the sl eeve of
gasket natepramernbdeniedc RERFEL" -portion of the mounting cup and thereat
formng a continuous fold-line in the gasket material and thereby

creating a segnent of gasket material on each side of the fold line; 0 6 F
E B 200422.29The) ghelkeiteg omd veeguemt iofy @ss aydslveta eafai Hdtd the DS

segnent to form a_fol ded-over sket: and _d). .paosi.tion J -over
gasket aﬂanglﬁhe%apﬁér %gar tando%autrﬁz‘ed:od’yeﬁc?)ﬁrfosr?ladngdgeég%etlngi%nrg&a i mited
di stancegskBheihhe ychgnnel nand abw tdea fidydebloearh askethdeing a

thermoplastic elastomer blended therein.

23. The gasketed valve mounting assembly according to claims
17, 18, 19 or 20, and further wherein said gasket consists of
an ultra low density polyethylene having a thermoplastic

elastomer blended therein.

24. The method of forming a gasket for a mounting cup having
a central pedestal portion for crimping an aerosol valve, a
profile portion emerging outward from the pedestal portion, a
body portion extending upwardly from the radially outer
terminus of the profile portion, said body portion emerging
inte a channel portion which terminates in a skirt portion,
said channel portion being adapted to receive the bead of an

aerosol container for clinching thereto comprising:

a) disposing a sleeve of gasket material along the body
portion of the mounting cup;

b} advancing the sleeve of gasket material into the channel
portion of the mounting cup and thereat forming a
continuous fold-line in the gasket material and thereby
creating a segment of gasket material on each side of

the fold line;



di sposed such that the overl apped free edges of the gasket are di s &IFEBQ04
t he channel portion. 25. The nethod of claim 24, and further wherein the
continuous fold line in the gasket is &¥fected at a point along the |ength
of the gasket that results in the segnent of the gasket extending radially
outward of the fold Iine being of greater |length than the segnent of the
gasket ext endifeddinadiceld ysaameatd off thife FagikeY iam@lingg © fod of claim

25, and further wherein the |onger ,seqnent of fglged-over gasket is of
a length that SE8M6¢"Y &ty Or%garre%ﬁotld gﬁ% not ds?ﬁlsgﬁrlelbcfe:i cantly contact the

mounting  gyp pwhiilta cdvanainyg fdieiddidled- arerkegasidetng chig sippey At seal
position on tﬁ% mounting cup. 27. The net hod of clainh?G Iﬂ%gﬁg her
wherei n the fode tddgdodf RN ik iaEtd ing & -SSR HReT portion

does not cont.act e s L& ATOUWHA NG Il - Afer Thes ket hosliog ¢l ai m
27, and furthélp% é:?)eel nﬁ%@?@oﬁi efl over gasket segnents have a combi ned
thi ckness of cppoddmEietly tH88"the owstrappet theee @SS sehne®® of the

gasket has a length not in excess of one hun d y-five percent
(125% of thed T e 1HeS R her® gtiéef(ecﬁ?a q%ﬁ%ﬁyrr%ﬁbd of claim28, and

further wherein the conbined thickness of the overlapping segnents of the

gasket | L, OX] | %£0..944t bausands rok-taRr Rekretie thength of the
gasket sgahgﬁﬁeoﬁ%ggégdggfC?%emnounting cup_bein% 0 6 FEB 2004 - 30
appr oxi mebet ynQotd4 fohdudangs iof the askeand st BETESHGCh adf 2 PR "8t her

gasket segnent is approxi mat 0..103 thousa f 0 ipeh. the sret hod
of clainﬁgﬂ?gaﬁaefﬁﬁgﬁéﬁ %&eﬁb%ngﬁﬁgeFoFggg-Q%%ggtgagket coﬁ%%&gg% an ultra
low density pokyethehkeB@ding radially outward of the fold line being

of greater length than the segment of the gasket extending

radially inward of the fold line.

26. The method of claim 25, and further wherein the longer
segment of the folded-over gasket is of a length that said
longer segment does not significantly contact the mounting
cup while advancing the folded-over gasket to its ultimate

seal position on the mounting cup.

27. The method of claim 26, and further wherein the free edge
of the gasket segment distal to the channel portion does not

contact the surface of the mounting cup.

28. The method of claim 27, and further wherein the folded-
over gasket segments have a combined thickness of
approximately .038" to .050" and the longer segment of the
gasket has a length not in excess of one hundred twenty-five

percent (125%) of the length of the other gasket.

29. The method of claim 28, and further wherein the combined
thickness of the overlapping segments of the gasket is
approximately 0.044 thousands of an inch, the length of the

gasket segment outboard of the mounting cup being



having a thernopl astic el astoner bl ended therein. 31. The nethod ?{ gt@h@&
24, and further wherein the fol ded- over gasket consists essenti al @

ultra |l ow density polyethyl ene having3@a thernopl astic el astoner bl ended
therein. 32. The nethod of claim 24, and further wherein the folded over
gasket consists of an ultra |ow density polyethylene having
thernoplalsproxemasebyeo blLéndbdushedei af 38. iTk ﬁ@tdhéal%flea%%%% and

further wherein the - over ket [t
bol yet hyl Brect bt g0 8o EnaPASE T hstre SBPACRONaY Sire gaay s facsRUriE ey

met hod of,ckakm 25, and further mhereln the fol ded- over gasket consists
essentially of an ultra | ow density polyethylene having a thernoplastic

el astoner blended therein. 35. The nethod of claim 26, and further wher ei n
the fol dad: Ouermgabkdt ofordiadtns 241, andUEMﬁémaﬁNWﬁﬁﬁﬁkﬁlﬁﬁﬂ Ifakne

havi ng a thernop| astic el ast oner nde h [ Qgﬁg of claim
26, and Pﬁ??h@?g&ﬁérEPWpfﬁéePoPEe& egcéhseﬁsq 8§$’ §Q&j§ﬁ'u tra | ow
density palyethyl enermbaviaRe iz teh%rsrmmleaswl@ndeasttmmremi .ended therein. 37.
The net hod of "cl aim 26, and further wherein the fol ded- over gasket

consists essentially of an ultra | ow density 06FEB2004 - 31 pol yet hyl ene
havi ng a3therhephashiod eﬁasﬂ@asr2Hhemm§jﬂﬂﬂ?ﬂﬂq1whﬁ¥erﬂu¥ té%ﬁﬁ%ﬁ clai m

26, and further erein the fol ded- t t tra Iow
density 88P§e9ﬁ§&gﬁecoﬁﬁ&l J &%y tﬁ@é %ﬁ§§§111q§%%?' J%%' er ein.
The net hgglgtetﬁ eme2 havai faurRemoplersiit tél@s‘uﬁnc&d-bloamdecgasket

conpri se ra | ow density pol yet hyl ene
therein.

32. The method of claim 24, and further wherein the folded-
over gasket consists of an ultra low density polyethylene

having a thermoplastic elastomer blended therein.

33. The method of claim 25, and further wherein the folded-
over gasket comprises an ultra low density polyethylene

having a thermoplastic elastomer blended therein.

34. The method of claim 25, and further wherein the folded-
over gasket consists essentially of an ultra low density

polyethylene having a thermoplastic elastomer blended

therein.

35. The method of claim 26, and further wherein the folded-
over gasket consists of an ultra low density polyethylene

having a thermoplastic elastomer blended therein.

36. The method of claim 26, and further wherein the folded-
over gasket comprises an ultra low density polyethylene

having a thermoplastic elastomer blended therein.

37. The method of claim 26, and further wherein the folded-

over gasket consists essentially of an ultra low density



havi ng a thernopl astic el astonmer bl ended therein. 40. The nethod of claim
27, and further wherein the fol ded- over gasket consists essenti al (/6 6&EBabl4
ultra | ow density pol yethyl ene havi rg3a thernopl astic el astonmer bl ended
therein. 41. The nethod of claim 27, and further wherein the fol ded- over
gasket consists of an ultra | ow density pol yethyl ene having a

t her nopl psfivetbyashembr viiingnded hielrerogilastdz. ellke tvserod leindddii m 28, and
further mgereln the fol ded- over gasket conprises an ultra |ow density

pol yet hyF8f&®*Havi ng a thernopl astic el astoner bl ended therein. 43. The

met hod of claim 28, and further wherein the fol ded- over gasket consists

essenti abhy @fcafedhli@ |f0‘&’l@%'?r§'2tﬁy Rl elrhleeneRawing vhd heyimy-ast i ¢
el ast oner bl ended thereln 44, The nmethod of claim28, and further wherein

t he fol dederogeskgaskensdensi sifs aof vk nal thow Id@NSdérylethYpﬁﬂmét%ﬁ ene
haV| gnda]htapghgﬁgmﬁzlggﬁw%{l%%tt?ge% Secn(;jn o]I_, tbll%r era t‘h%reme nmet hod of claim

§-> over ask conprises an ultra | ow
den5|ty pol yet hyl ene having a thernDpIastlc el astonmer bl ended therein. B 6

F E B 2084 32nc4RctThe it kadiaf 201, aiaid? %o ramé f widierinhalieei fioidwif ol ded-
over gasket consists essentially of an ultra | ow densi ty pal yet hyl ene

havi ng aovher gepkast icompirdsesnan mldrded ow Kensity FrlyRidetod of claim
29, and furt hg 2 MG ?-lm{%u 1@%1:1%' ?L% Gérr %%.%%%Itedc%@‘l%l% ﬁ] of an ultra |ow
hyl ene Vi astonerlb

density 8Iye ernD astic e ‘ended therein. 48.
An appar at us for formng a foId line in a gasket material for an aerosol

mount i Ng4@UPTERMRESIJM of claim 27, and further wherein the folded-
over gasket consists essentially of an ultra low density
polyethylene having a thermoplastic elastomer blended

therein.

41. The method of claim 27, and further wherein the folded-
over gasket consists of an ultra low density polyethylene

having a thermoplastic elastomer blended therein.

42 . The method of claim 28, and further wherein the folded-
over gasket comprises an ultra low density polyethylene

having a thermoplastic elastomer blended therein.

43. The method of claim 28, and further wherein the folded-
over gasket consists essentially of an ultra low density
polyethylene having a thermoplastic elastomer blended

therein.

44. The method of claim 28, and further wherein the folded-
over gasket consists of an ultra low density polyethylene

having a thermoplastic elastomer blended therein.

45. The method of claim 29, and further wherein the folded-
over gasket comprises an ultra low density polyethylene

having a thermoplastic elastomer blended therein.



a) a punch nounted on a reciprocating ramhaving a central opening[fg¢ B 2004
recei ving the body of a nounting cup and a solid nose portion adapted Eo
extend within the channel portion of azneunting cup; b) the nose portion
having a downwardly and inwardly tapered outer surface and termnating in
an annular outside radius ; and c) a step or shoulder in the inside

di anet er 46f The pahbhd opwaldliyp @F,t bedndse tadapivbe red rurtdee tie dygakk et

terial _di d th d I, f th ti intg th
Channel BUFE1 BRCBFCC REMROGRE R SE0D ANArear thas Gurerds BRE ohm the

fold lingeolyethylene having a thermoplastic elastomer blended

therein.

47, The method of claim 29, and further wherein the folded-
over gasket consists of an ultra low density polyethylene

having a thermoplastic elastomer blended therein.

48. An apparatus for forming a fold line in a gasket material

for an aerosol mounting cup comprising:

a) a punch mounted on a reciprocating ram having a central
opening for receiving the body of a mounting cup and a
solid nose portion adapted to extend within the channel
portion of a mounting cup;

b) the nose portion having a downwardly and inwardly
tapered outer surface and terminating in an annular
outside radius ; and

c) a step or shoulder in the inside diameter of the punch
upwardly of the nose adapted to urge the gasket material
disposed on the body porticn of the mounting cup into
the channel portion of the mounting cup whereat the

outside edge forms the fold line.



