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GASKETED AEROSOL MOUNTI NG CUP BACKGRQJND OF THE | NVENTI ON

This invention generally relates to valve nount i ng ~assenblies for
aer-osol containers sai d nnunting assenbl i es bei ng comonly
referred to as wo9hess NY cups. Mor e particul arl ypctissn2es

I nvention relates to an inproved gasket for 5 the nmounting cup, i.e.,
the gasket that forns the seal between the perinetal rimof the
nmounting cup and the bead of the aerosol container, wherein the

sl eeve gasket is folded over on |tself to provide a double

t hi ckness of gasket nmateri al ' e_channel portion

of the mounting cup. 10 ~S0, t ' $=to a nethod and
apparatus for CRGRONY rgwmhgﬁgﬁ.ﬁf&qover gasket after the gasket
mat erial has §&'Eg'ﬁﬁﬁﬁ'aT§ﬁ6§€ﬁ“6ﬁ“Tﬁé nmounti ng cup.

Aerosol containers arrhig dghyedtftn! Qrfeda10e drebdted Y to valve Qhoddting

materials, both liquid and powdered particulate 15 products.
Typicdl ly, the pssemuikliemdicr mexnddlaonkadners, saidcoeinyibay vasdenbliies
cont.ai ner, at above atnospheric pressure, and the product is

rel eased from t hBeiRGit £y nxefarred to as JpeHPEéng deupRnSi ng Mpreve

to cause the pr eg%%EfcuV&arqy, ;t:ﬁ:.s invention relates to an improved gasket for

5 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
itself to provide a double thickness of gasket material
disposed within the channel portion of the mounting cup.

10 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.

2erosol containers are widely used to package a variety
of f£luid materials, both liquid and powdered particulate

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

20 connecting conduits to a discharge orifice.

The diepensing valve, crimﬁed to a mounting cup having a

. sealing gasket, is normally ﬁounted in a top opening of the
container, which opening is defined by a component commonly

referred to as the 'bead® of the container opening. The

25 mounting cup includes a central pedestal portion for crimping



container to deliver the product through the valve and 20 connecti ng
conduits to a discharge orifice. : The di spensi ng val ve,
crinmped to a nounting cup having a seal ing gasket, is normally
mounted in a top opening of the cont ai ner, which opening is
defined by a comp@yemiser@omnmonly referred to as the "bepckrusssnidse
cont ai ner openi ng. The 25 nmounti ng cup includes a central pedestal
portion for crinping WO 97/ 06Q77 .
PCT/ US96/ 12951 -2- - 2- t he

di spensi ng val ve,yg, &&QBEB.S?.??W&IM,?E@%&.% ULERLH dA¥¥aing outwa.fcf'?rom

pedestal portion, which pro e portion nmerges’into an upwar dl y

ext endi ng body potheé opedédtaldashriivn,i Whicdke ¥oflle portioni AkPges into an
hem spheri cal | y-shaped channel portion term nating in 5 a skirt

portion, which chapwatdlys extdnidimgebody poxtiica,t the body portden Emeriging
of the container opening. The sealing gasket normally is di sposed
wi t hi n the channelnymra ihapispherically-shaped chagnelcporbion eerminating in

extends downward al ong a part, of the body portion. After the
sealing gasket is® &Rl RPTHIP 1 Bichochannel ip peRtignFreq (e Efseiye the
post L) o0e0 900 I RLALS! Sl Soontasner il | e G
in the aerosol cod:3Ay A4 disposed within the channel portion and in many
gasket configurations extends downward along a part of the
body portion. After the sealing gasket is disposed onto the
10 mounting cup, the cup is positioned 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.
15 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
20 gasket that is placed inside the channel of the mounting cup.
Gaskets of this type are typically manufactured by extruding,
molding and vulcanizing the compounded rubber mixture onto
rods and then cutting or slicing off thin, annular sections of
the extruded and vulcanized product (tube). These gaskets are
25 often referred to as cut or flat gaskets. Cut gaskets are
relatively expensive to manufacture. It is very difficult to

control precisely the radial dimensions of the tubes, from

which the cut gaskets are made, the tubes having wvarying



In"an aerosol container, an effective seal between the nmount i ng

cup and the container bead is obviously critical. 15 This seal is
aceonpl i shed through the sealing gasket, which nmust prevent the

| oss of pressure (propellant) through the i nterface between the
cont ai ner bead awplomgsont i ng cup. Vari ous types opPCHesysnDsi
gaskets are known in the art. _ One common type of gasket conprises
a conventional flat rubber 20 gasket that is placed inside the
channel of the nounting cup. - Gaskéts of this type are typically

manuf actured by dddillid}ds ana %fing gBEdEEQrQHQdY”|E§H$ WS sRIPQuRded
rods an of

rubber mxture onto then cutting or sTrcing thin,
annul ar secti onseyfindrical surtace¥! b80eHedddtiubés ddi& kUi 1AGU shchinba) to

These gaskets are 25 often referred to as cut or flat gaskets. Cut
gasket’s are the desinédvdigernsimnsi \eaid mechimictgiraiding iconsdderable
difficult to control precisely the radial dinensions of the tubes,
from | weest thee the sgegkétw giRe- t he tubes having varying
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cylindrical surfgeeyQfecdei® ALOES A" EnlEUA MouRER! 88 Helbody 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

10 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 gasgkets are forced

15 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.

20 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, however, are substantially
greater than the axial heights of cut gasket. BSleeve gaskets

25 are much less expensive to make and assemble to the mounting

. c.zup than cut gaskets. When making sleeve gaskets, it is not
necessary to machine the outside cylindrical surface of the

extruded tubes of gasket material. Morecover, a tubular sleeve



t he desired di nensions, said machining addi ng consi derabl e cost to

t he gasket nmanufacture. 5 Anot her type of gasket conprises a
relatively thin sleeve of elastoneric material that is nmounted on
the body portion of . the nounting cup and then advanced al ong said
body so that thewoomeorr gasket extends ultimately into a |i mipemusesnioson
of the annul ar channel of the nounting cup as well as downward
along 10 the body portion beyond the aqnul ar clinch zone. \Wen the

mounting cup is nmounted and then clinched onto the aerosol

container, the sgakkid ﬂé}flﬂs‘é éﬁéﬂl“e@dtbntﬁe%&ﬁﬂﬂd@ cup more 84SHUF "|iln
of

wi th both the channel he mounting cup and the bead of the
contai ner. Typi casgmblims ca gask gfaskete tbothedmoubking cupnt o a seal i ng
engagement with the nmounting cup along only a relatively small
circunferential portiTheofsesildngasgasket may also hei ifcomedr &¥r aedliquid
the 5 o' clock and 11 o' cl ock positions. Due to their shape,
gaskets of this maseriad ¢ankaining water @y éqlé’&nf'oth%t s’r’eéﬁ@%éékét%n they

Sl eeve gagkets arggﬁ‘H ;gf tur eﬂoﬁ%‘?aﬂa gﬁch &e mountiﬁﬁ asket
material Onto th g’or
slicing of f annulgaggaet bgn&aggﬁst aééibﬂfas H?ﬁing curing@¥hd! the| gmﬁiﬂnﬁ'

sl eeve gaskets, however, are su greater than the axia

hei ghts of cut gaﬁlee&iaslmcgaskeéssimnt seaBiry Matbrialsirethenfiowetimy
make and assenble to the nounting cup than cut gaskets. Wen

maki ng sl eeve gaskpt shahpel s rFerming the gasket stram ta Jismidnmatpeialialake

cylindrical surface of the
is a comparatively expensive procedure requiring multiple

10 production steps including the use of curing ovens or other
means to dry and cure the gasket material. Moreover, means
mugt be provided for rotating the mounting cup beneath and
relative to a metering apparatus that dispenses carefully
determined amounts of a gasket forming composition. These

15 gaskets are commonly referred to as "flowed-in" gaskets. The
"flowed-in® gasket system has been disfévored recently due to
environmental concerns.

Thus, the above described types of gaskets, as well as
others that may be wused, have both advantages and

20 disadvantages. Both cut and sleeve gaskets generally produce
excellent sealing results. Cut gaskets have seen widespread
commercial use for a longer period of time than sleeve
gaskets. When using sleeve gaskets on filling and clinching
equipment previously used with flat or cut gaskets, a time

25 consuming adjustment is necessary to the clinching tool.
Often, a clinching line will be required to accommodate both
flat and sleeve gaskets, depending on the gasket

specifications of the valved container being clinched. To



extruded tubes of gasket material. Mreover, a tubular sleeve

WD 97/ 06077 PCT/ US96/ 12951

-4- gasket may be assenbled to the nmounting cup nore easily than
assenbling a cut gasket to the nmounting cup. The sealing
gasket nmay al so o dmeored by a |iquid mat eri al cont ai RigteseRias; OF
solvent that is deposited on the 5 annul ar channel and body portion
of the nmounting cup. The : sol vent or. water evaporates during
curing and the remaining mat eri al “pPoduces a resilient sealing

e at ar | oy SPEEA Blving co malfd! i WIBCHEST EH00 LEfIANER, e

liquid materi al aI a cofhpara enS| V ocedu
requiring nmulti phenséauent ao%QﬁLuﬁsl Ofheité Bias' Dot r&nthhﬁggsepﬁtﬂquy

ovens or ot her means to dry and cure the gaske eri al

Mor eovler, nmeans in Europe,mint sitaypwith diXht ot et Pdskptis)e evennthowy Wuch
beneat h and relative to a nmetering apparatus that di spenses
careful ly - gasketerae @mpreePttdvef a gasket forni ng corrp05| tion.
These 15 gaskets. are commnly referre to_as "fl oywed-in" asket s,
The , 5 il ondh-the PRSL%t & &n Rpexy 2d Pe S, gudheo

Gasket s, as vel | SEbBiantages of o pHE =ke'§e SRR ey
and dimensicned sleeve-type gasket into a cut-type gasket. This
attempt is described in U.S. Pat. aApplication Serial No.

08/384,736, £iled on February 3, 1995. A disadvantage of

10 utilizing the aforementioned sleeve to cut-type gasket is that

the apparatus used to manufacture the sleeve-type gasket is

designed to handle tubing having a thickness on the order of

.014n Cut gaskets generally are .040" thick, and ¢to

manufacture sleeve-type gasket material for conversion into a

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

retooling.

SUMMARY OF THE INVENTION
An object of this invention is to provide an improved
20 gasketed mounting cup for aerosol containers, an improved
method for assembling the gasket to the mounting cup and novel
apparatus for forming the gasket of this invention.
Another object of the present invention is to provide a
mounting cup for an aerosol container with a sealing gasket
25 " 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 aerosol container.



20 di sadvant ages. Both cut and sl eeve gaskets general ly produce
excellent sealing results. Cut gaskets have seen w despread

commercial use for a |onger period of time than sleeve gasket s.
Wien using sl eeve gaskets on filling and clinching equi-prrent
previously used Wplohndhat Or cut gaskets, a tinme 25 CONS HPTHK96/12951
adj ustment is necessary to the clinching tool. Oten, a clinching
line will be required to accommodat e both flat and sl eeve

gasket s, depending on the- gasket = ¥ “specifications of the val ved

cont ai ner being clinc 97/ 077
PCT/ US96/ 12951 Hilse 2 Qeher; obieqkive R thrgush use of

adj ustment, and e Pa.sket:ed €ﬂgrﬁu;¢0w!het ¥R holih&hA Qﬁ?a?ﬁ@ﬁs d0f this
tendency, particularly urope, to stay with flat or cut

gaskets, even thduglengieh. gaskets are nore costly. 5 In
the past, an attenpt has been made to overcone the di sadvant ages
of a cut gasket by colinekts byoadsptcaspdat, as an artdeiensf cwemifsictare, tfipe
gasket into a cut-t asket Thi s attenpt is described in U S
Pat .. Appl Pcati on938¥‘ I\B°‘m'°in9 cup (B Jhis;dmventiey sempzisenry sleavms

A d' sadvant age Ofl:ype gasket that has been folded onto itself to provide a
gasket having a double thickness, i.e., a thickness equal to
the under portion and the folded-over portion.

In a more narrow aspect, the gasket of this invention
10 comprises a sleeve-type gasket that has been folded onto
itself to provide a cut-type gasket in such manner that the
fold is disposed at the terminus of the gasket distal to the
body portion of the mounting cup.
In the broadest aspect of the method of this invention,
15 the gasket of this invention is formed by advancing the gasket
material in the form of a sleeve along the body portion and
into the channel portion of the mounting cup and thereat
advancing a tool that creates an annular line of compressive
force against the gasket thereby causing a fold line in the
20 gasket with the result that the poftion of the gasket distal
to the body portion of the mounting cup folds over on the
other portion of the gasket material.
The apparatus of this invention is a punch having an
outside nose portion that will upon compressive movement
25 agalnst the gasket material effect a notching in the gasket
material, and said punch further having a step or sh.oulder for
advancing the sleeve gasket along Ehe body of the body portion

of the mounting cup into the channel portion. A preferred



10 utilizing the aforenentioned sleeve to cut-type gasket is that

t he apparatus used to manufacture the sl eeve-type gasket is

desi gned to handl e tubi ng having a thickness on the order of

. 014", Cut gaskets generally are .040" thick, and to

manuf act ure sl egyarbsge gJasket material for conversion into apctiseenz9st
cut-type gasket of .040" or nore requires a significant ret ool i ng.
SUWRARY COF THE | NVENTI ON - An object of this invention is to
provi de an inproved 20 gasket ed mountihg cup for aerosol containers,
an i nproved od_for sgnbl i ng,t S t t LNQ

and novel f°ma8§§tr’=}aﬁf u§°f8rg€o€}ﬁe1 r?g elléagéeﬁg‘t’o? ?héleg:qlegéﬁtl JJEQ

Anot her obj ect Qfery3®iBh@SQR! thdVEtd b ndskOpBreYsAs 2 mount i ng
cup for an aerosol container wth a sealing gasket 25 that has the

manuf act uri ng cost atketairBing ©6 thesgaskéetdhméahting cup ofatliis HAvention,
advant ages of the thickness of a cut gasket in the clinching
operation of thefkaxtbe cwtenippation of the gasket haspb@epnOfolded onto the
PCT/ US96/ 12951 - 6- . These
and ot her® obj ectiREE PPELIPPai REJERRRRARF ¥herss the gasket is partially in

the channel, the gasket is then urged further into the channel

)i

portion of the mounting cup. In the instance where the
channel portion of the mounting cup is flat, I:he' gasket will
be disposed against the flat surface of the bottom of the
10 channel. In the instance where the channel portion of the
mounting cup is rounded or curvilinear in shape, the gasket is
disposed diagonally within the channel portion with the free
edges of the. gasket contiguous to the body portion of the
mounting cup. With the rounded or curvilinear channel
15 portion, the insertion of the bead of the contaimer into the
channel portion advances the gasket to conform to and against
the curvilinear shape of the chanmnel portion of the mounting

cup.
Therefore, the sleeve gasket of this invention is
20 initially positioned onto the body portion of the mounting
cup. The sleeve gasket of this invention is cut from an
extruded 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 the annular
25 channel therecf in two separate steps. The clinching of the

. mounting cup and container then occurs.

FPurther benefits and advantages of the invention will

become apparent from a consideration of the following detailed



the gasketed nounting cup, the nethod and apparatus of this

I nventi on. In its broadest aspect, as an article of

manuf acture, the 5 gasket ed nmounting cup of this invention conprises
a’.sl eeve- type gasket that has been folded onto itself to provide
a gask ﬁb a doubl e thickness, i.e., a thicknesscmussb/i11951

t he under portlon and the fol ded-over portion. In a nore
narrow aspect, the gasket of this invention 10 conprises a

sl eeve-type gasket that has been fol ded onto® - itself to provide a

cut-type gasket &Qs{ig\: | sn (Iirvehh?%tﬁ r]-.%feren.cebi:c féﬂéj oﬂbm v;i%a

term nus of the gas ortlon of” t e nmounti'ng
cup. whidh dperiEyoadasshed Hﬁ@fe&i‘e&h&ﬁﬁﬂmw’bftﬂs dinveritiion,
15 the gasket of this invention is forned by advanci ng t he gasket
material in the formof a sleeve along the body portion and into
t he channel portion of the nDuntlng cup and thereat advanci ng a
tool that creat cBRREF DESCRE i OF DR A force against the
gasket thereby causing a fold line in th 20 gasket with the result
that the Portion of t RefsqR Rexspective "i‘t‘b°{fh% FRFFP RS RPFREIRT (arp
nDuntlng cup fold r op_the 0 h agket

mat eri al . of ‘this Tﬁ%vgﬁ'ﬁ%?%t ﬁ% :l.n%-ﬁ?;:l S dlpn%/!tént ?’gﬁi? Gingu%%h %eaz\'/olsr? ;
an out spgdgedPsée portion that will upon conpressive novement 25
agai nst the gasket material effect a notching in the gasket

material, and said purigufer 2heis havioxpss-Heegionathotileserof othe gasketed

mounting 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 are schematics showing the several steps
involved in effecting the fold-over of the gasket material of
this invention in conjunction with a mounting cup having a
flat channel portion.

15 Figures 4A - 4G are schematics showing the several steps
involved in effecting the fold-over and ultimate positioning
of the gasket material of this invention in conjunction with
a mounting cup having a curvilinear channel portion.

Figure 5 is a partial perspective view of the serrated

20 punch of this invention.

Figure 6 is a bottom view of the serrated punch of this
invention.

Figure 7 is a partial cross-sectional view of the
serrated punch of this invention through the line 7-7 of

25 Figure 6.



advanci ng the sl eeve gasket along the body of the body portion of

the nmounting cup into the channel portion. A preferred WO
97/ 06077 PCT/ US96/ 12951

- 7- formof the nose of the punch is to have a series of annul ar
serrations at tRke, gitfesisd€ nose portion. Ret ur ni ngpduédea29st
gasketed nounting cup of this invention, after the outer portion
of "'t he gasket has been folded onto the 5 i nner portion, at the point

where the gasket is partially in rh® thannel, the gasket is then
urged further i ] ) .ER t.as. aount g cup. In

t he i nstance whe

0 O O e DU g Cup IS
flat, the gasket willpg § S 2R ncin f he
bottom of the 10 1s’élﬁ.aeksmell .ﬂﬁlﬁhthe instancre&s\t/vhéellr%% t he ctﬁgﬁngﬁ%gglrg%?én
of the generdlly ehpwhSat A0depdsitionediwitlda the spepeend 32 g@sket
S di sposed diagonally within the channel portion with the free
edges of the gastentaimen dous More hspeaifiiqallyi.ovadivet pgsembly 10 rfvedveng
cup. ~ With the rounded or curvilinear channe] 15 portion, the

insertiorP of theWhEtadast shawnt Rckudas pPgURHRS cup, 93‘8?\%1%%9;?&9??%&
sgvances (he SeskEtyd. SR GRMEOLEI B oy cup, LB ISR
pedestal portion 18, a profile portion 19, and a body portion
20 terminating in a radially outwardly cl_xannel portion 22 that
receives the gasket 16, the channel portion 22 terminating in
10 the skirt 24. Container 12 includes upper portion 30 that
| forhs central container opening 32 and an upper rolled rim or
~ bead 34 that extends around opening 32. As shown in Figure 2,
channel 22 of cup 14 is mounted on and receives bead 34.
Gagket 16 is disposed between bead 34 and the under surface of
15 channel 22. The bead 34 directly supports the. valve mounting
assembly 10.

Again, with reference to Figure 2, in order to connect
asgsembly 10 permanently to container 12, a portion of the body
20 is forced radially outward, underneath bead 34, around the
20 circumference of body 20 thereby clinching the mounting
asgsembly 10 to container 12. This clinching operation also
forces gasket 16 into a tight pressure fit against both bead
34 and the under-surface of channel 22, thereby forming an
effective seal therebetween. The clinching operation is well

" 25 known to those skilled in the art.
. The gasket configuration and positioning of this
invention is formed in a series of steps commencing with the

positioning of a portion of a tubular gasket material onto the



cup. Therefore, the sl eeve gasket of this invention is 20

initially positioned onto the body portion of the nounting cup.
The sl eeve gasket of this invention is cut froman extruded tube
of . gasket material. After cutting, the sleeve gasket is then
partially advancgg flsgsd t he body portion of t he nount pgusdEizeand
then further advanced 1nto the annular 25 channel thereof in two
separate steps. The clinching of the nounting cup and cont ai ner

t hen occurs. Further benefits &@d-advantages of the invention

‘é“e{ ;i | ed be Gl %R%g‘gag# {fg{;‘ﬁrgg Si&%‘%@ B0l 14 Gub? | fieluent 1y,
PCT/ US96/ 12951  the tubuldeSHbiPibhoflighsRe¥ hiltdisd QA futOby h‘ﬁ;rﬁ)toe(f 70 to

acconpanyi ng draw ngs whi ch spécity and show preferred e I ment
of the invention.provide a mBohEtingEaGp REvINgOR Tafed¥A\VbEGEublilar gasket
Figure 1 is a perspective view of a gasketed nounting cup of this

i nvention clincheshterial sxbendingn sidghtlysabove the profilleaportion 19 of
Figure 2 is a cross-sectional view of the gasketed
5 the mounting cup. See Figures 3A and 4A.

After cutting the gasket, the gasket is partially

advanced onto the body portion of the mounting cup by a

suitable punch to the position shown in Figures 3B and 4B. At

this point, the gasket is advanced further on the body portion

10 and into the channel portion by a punch 50 having a relatively

sharp nose portion. Details of the punch construction for

ultimately positioning the sleeve gasket are described

hereafter. By bottoming the relatively sharp nose portion of

the punch against the gasket now in the channel of the

15 mounting cup, with the mounting cup and its supporting member

offering an opposing resistance to the force of the punch, a

fold line 80 is created in the sleeve gaasket which resultas in

the portion of the gasket extending outwardly from the £fold

line folding onto the portion of the gasket extending inwardly

20 toward the body portion of the mounting cup. The steps of

advancing the sleeve gasket within the channel portion of the

mounting cup and bottoming the sharp-nosed punch against the

gasket within the chammel portion of the mounting cup are
schematically shown in Figures 3C and 3D and 4C and 4D.

25 Note should be made of the different configurations of

the channel portion of the mounting cups shown in Figures 3A -

3F and 4A - 4G. In the Figure 3 speries, the chammel portion

of the mounting cup is flat, whereas, the channel portion of



meunting cup of this invention and a partial cross-sectional 10 Vi ew
of the aerosol container along the line 2-2 of Figure 1.

Figures 3A - 3F are schenmatics showi ng the several steps i nvol ved
in.effecting the fold-over of the gasket material of this

invention in codldehAN W th a nmounting cup having a pdiradosatuznnel
portion. 15 Figures 4A - 4G are schenmatics show ng the several

st eps i nvolved in effecting the fold-over and ultinate positioni ng
of the gasket material of this invention i'n onmj unction with
[ ' urV|I r rtlon

h I
1o o partial por SREEDES, i nobfes I SiEvaliness or ounded. ) Wheh T
i nventi on. channel, tH&PufeR §6 sﬁ;o%t 5QNFYLEN YD &Qexégﬁéé&@ dHE SheOf

this i nventi on. Fi gure Is a part

cross-sectional mbeNtig idup moved to £ ¥tatiofl whekdatdfthlehETat BEEEdd Punch
through the line 7-7 of 25 Fi gure 6. WO 97/ 06077

PCT/ US96/ 12951 60 shown in Figure 3F advances to flatden the foldadrawierD
DESCRI'PTI ON OF THE PREFERRED ENMBCDI MENTS . Figures 1 and 2
illustrat® a val gaskebint Mgshg%m y:,lgure 3F, the ultimate positioning punch

60 advances the gasket against the £lat surface of ﬁhe
channel. This is not critical. It is important, however,
particularly where the mounting cup/aerosol container is to be
pressure filled, i.e., where the propellant is introduced to
10 the container by introducing the propellent by vacuum
evacuation of the air in the container through a space between
the mounting cup and the bead of the container, that the
folded gasket not extend beyond the terminal edge of the skirt
portion of the mounting cup. Therefore, the folded gasket in
15 the flat-type channel may be positioned within the channel
short of bottoming at the flat bottom of the channel, though
it is shown in Figure 3F as bottomed against the flat surface

at the bottom of the channel. |
The corresponding sequence of steps in forming the gasket
20 of this invention within the curvilinear channel of a mounting
cup is schematically shown in Figures 4A -~ 4F, Figure 4G
showing the ultimate position of the gasket in a curvilinear
cup after the bead of the aerosol container has seated the
gasket to the contour of the channel and prior to clinching
25 the container and mounting cup. As with the :E.lat bottom
channel configuration, it is important that the folded-over

gasket be disposed within the channel beneath the terminal



generally shown at 10, positioned within the open end 32 of a

container 12. Mre specifically, valve assenbly 10 (valve 5 unit not
shown) includes a nounting cup, generally designated as 14, and
gasket 16. The nmounting cup, in turn, includes a pedestal portion
18, a profile powbisgsedP, and a body portion 20 term Rihideesiabssd
radi al |y outwardly channel portion 22 that recei ves the gasket 16,
t he channel portion 22 termnating in 10 the skirt 24. Container 12
i ncl udes upper portion 30 that for M@ Gentral container opening 32
and an upper rol gy rddeof the skidtPak ¥hd MthunPihg Shpa EN LA SaRdna?-
As shown in Figure 2, channel 22 of cup 14 s nbunted on and

recei ves bead 34discussed abbeeket 16 is di sposed between bead 34 and the
under surface of 15 channel 22. The bead 34 directly supports the-
val ve nounti ng Moreaveepbhlin 16he rounded or culngdilineartiypef abamnelt o
Figure 2, in order to connect assenbly 10 permanently to contai ner

12, "a portion ofPe¥fldedihe gasket 1 maved faatherdwithin ctheghannel to a
under neath bead 34,, around unf er ence body 20 ereb

clinching’the R TRpR suctme“;g?@Wﬁl ﬂ'%{f%@‘@o_ di n‘g‘];ei'z. ¥‘th§t‘£1a|9r‘?E\F/ﬁ'ng
oot iy ° 0 peotije, HAUMAISRSER i By phiblln AR e pAlALS.
an ef f egdwas SERe BREEEDPoMRA0n U ché NGBLASIAFCEA.ON WEtNEkhe
25 known to those skilled in the art. The gasket
configurati on anshupaddiinear ehanhel hi she £lat punchv80t ismot dssdiac botiom
series of steps commencing with the
out the gasket and, thus, it is important to displace the
10 gasket some distance along the body of the mounting cup to
avoid, in addition to the propellant £illing problem discussed
above, an inversion of the top and bottom layers of the
gasket.
It is desirable that the segment of the gasket, extending
i5 from the fold line to the terminus of the gasket digtal to the
body portion 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
20 . the gasket distal to the body portion, any deviation from
satisfactory clinching of the mounting cup and the bead of the
container that might normally produce a leak path for
propellant might well be sealed by forcing one segment of the
gasket, as shown, for example, in Figures 3F and 4G, against
25 the underside of the channel portion of the mounting cup and
the other segment of the gasket against the bead of the
container through captufa of the 1eak1n§ propellant at the

fold between the gasket layers. Obviously, if the fold line



positioning of a portion of a tubular gasket material onto the

WD 97/ 06077 PCT/ US96/ 12951

- 10 - body portion of an already formed nmounting cup.

Subsequent |y, t he tubul ar portion of gasket material is cut by
cutter 70 to wo 970609 OVi de a nounting cup having a sl eeve ofecrgvdass
gasket material extending slightly above the profile portion 19 of
5 the nmounting cup. See Figures 3A and 4A Af ter
cutting the gasket, the gasket is partially 13 - advanced onto the body

B own i n_Fi gur eo S ertS15HEred dheket were Severed RCT the AiaRiine Hixe
further on the bodbhuighbhdh tolhne boddtbe N6 (RGO Oy ﬁ)oralfaobg/ Briap

punch 50 having a relatively harp nose portion. Detai

punch constructi aodld result j.nulehem;h.@p)émﬁﬁtt Ibyipagsing Hbee\gagiask eind
are descri bed hereafter. By bottom ng the relatively sharp nose

por t+ on of exitimng pibbér hatween the gmskedt and\mpuntimg chupnoel betweds
15 " mounting cup, with the nounting cup and its supporting nmenber
of fering #h opposihR) Seekest apdcthe qontaigercberd: her Reldh, a fold

e, 80 1S ol o, L e R e SR Lo SeLdbe 3n - 33 I . -

4B is described in United States Patent No. 4,546.525, issued
October 15, 1985; the disclosure of said U.S. patent being
incorporated by reference herein.

10 The steps of Figures 3C - 3D and 4C - 4D are carried out
by mounting a punch 50 (See Fig. 3C) having a serrated nose 52
(see Fig. 7) on a suitable reciprocating ram (not shown). It
hag been found satisfactory in carrying out the Steps of 3C -
3D and 4C - 4D to place the inverted mounting cup of Figures

15 3B and 4B atop a piston surface (not shown) that moves within
a four inch (4") cylinder. The cylinder is charged to 20 psi
to create a resistive force of 250-plus 1lbs. ' against the
advancing serrated punch.

In the preferred form, the radial thickness of the gasket

20 material, such as is shown in Figures 3C and 4C, is twenty
thousands of an inch (.020%*). When the segments of the gasket
are folded on each other, the composite thickness of the
gasket is forty thousands of an inch (.040®), this being the
thickness of the standard cut-type gasket. The length of the

25 gasket, as shown for example in Figures 3C and 4C, is two
hundred sixty thousénds of an inch (.260") in the case of the
_fla£ bottom channel and two hundred thousands of an.imch

{.200") in the case of the curvilinear channel. It is most



line folding onto the portion of the gasket extending inwardly 20
toward the body portion of the nounting cup. The steps of

advanci ng the sl eeve gasket within the channel portion of the
mounting cup and bottom ng the sharp-nosed punch agai nst the

gasket within th@vcﬁ:} | portion of the nmounting cup are. PCT/US96/12951
schematically shown 1 n Figures 3C and 3D and 4C and 4D. 25 Not e
shoul d be nade of the different configurations of t he channel
portion of the mounting cups shown in Fi gured43A - 3F and 4A - 4G

[0 the Figure 3 sfidanabl® SORINGLAYY 00 ehe came”)gECoHRUNIAAAPok®

fl at, whereas, the channel

PCT/ US96/ 12951  gurvilinear shaped channel portion of “tHé mounting cup!N€hat
Figure 4 series is curvilinear or rounded. Wth the flat channel ,

the punch 50 showhe rlowegUsagnéht Sof ctlidGakedNdwhéf the mountifig upn§sCin
noved to a station whereat the flat bottom punch 60 shown in

Fi gure 3F advanceshe dnviextednpoatdtion dval-loy dligufes 4E gadRktbe mhositennthan
Figure 3F, the ultimte positioning punch 60 advances the_gasket

agai nst tife flat & fkaposggmepk. ¥For a cuzpilisear neymting e dY fasapeen
ICEJp} Zeir ggglr t 22;,[ a{]cﬁ%&vftéiatto a é)ottomp%retghgﬂl:agé ys_ng{t%'-tﬂ(ave%%usggds of an -
inch (.075") produces a gasketed mounting cup having excellent
sealing characteristics when the mounting cup is crimped to
the aerosol container.
10 In the instance of flat bottom mounting cups, the top and
| bottom segments may be of the same lenét:h and should f£it into
the flat bottom between the side walls as shown in Figure 3F.
Figures 5 - 7 show structural detail of a serrated punch
used to carry out Steps 3C - 3D and 4C - 4D of the method of
15 this invention.
In Figure 5, the punch generally designated as 50, has a
leading nose portion 52 having a plurality of serrations 54
angularly about the nose portion 52. Above the nose portion
52 and radially inward on the punch is the step or shoulder 56
20 which engages the gasket material, as shown in Figures 3C and
4C, to advance the gasket material into the channel portion of
the mounting cup to the position shown in Figures 3D and 4D
and thereat bottom the serrations of the punch against the
gasket material and create at the annular zone of contact a
25 fold-over hinge that allows the segment of the gasket material
extending radially beyond the hinge to inherently fold over
against the segment of gasket material contiguous to the body

portion of the mounting cup when the serrated punch is



pressure filled, i.e., where the propellant is introduced to 10 t he

container by introducing the propellant by vacuum evacuati on
of the air in the container through a space between t he nounting
cup and the bead of the container, that the f ol ded gasket not
extend beyond t Qg dasrnal edge of the skirt porti on rdT0s9612951
nmounti ng cup. Therefore, the folded gasket in 15 - the flat-type
channel may be positioned within the channel short of bottom ng at
the flat bottom of the channel, though = % =it is shown in Figure 3F as
bot t oned agai nst Sysfa . t b f Lhe channel .
The correspondi ngigig%%%‘%:'e (%esﬁgﬁgatl'-:r-]oqsdr ﬁﬁgna {’]ﬁ% ’%gts#é'gugezg’ ea"'H’Lo “ehits
i nvention W thi ngi e K tdat, rm&xcgaagegspf a nounting cup is
schematically shown in Figures 4A - 4F, Figure 4G show ng t he
ultimate position of whilegatechction ofithel compressive forceupyatlie mdsgecof
bead of the aerosol container has seated the gasket to the contour
of the channel abthkemingh agaihshdiliengasket materind cveatemar fobd-onamiling
cup. ‘As with the flat bottom channel configuration, it is

i nportantSthat tPE BHRGR-AR Sescribed abgya, At & FoBgsivable that @, punch

(I;rC]Z'Ia'? Bglg G/t)igggg_h zth§a I;ee rogerr].%ll:ed to cut through th\éogg.y_:gggnlzterial and thereby

form two distinct superimposed segments, generally as shown in
Figures 3E & 4E, but without the hinge. Such an embodiment
may #10 result in adeguate sealing.

10 It has been found that a Berrated punch having the
following dimensione is satisfactory to provide the fold-over
gasket of this invention having excellent sealing
characteristics.

Referring to Figure 3C (f£lat channel) of the drawings:

15 1) "AY is i:ixe outside diameter of the serrated punch

and it is 1.130%;

2) "Br ig the step or shoulder in the punch, and the
vertical wall below the step or shoulder has a
diameter of 1.038"; the axial depth between the

20 shoulder and the bottom of the punch nose being

.0907;

3) The nose radius "C" is .040";

4) The pinch radius at the deepest edge of the serrated
nose "D" is ,025%; and

25 5) The outside diameter of the body portion of the

mounting cup is .989", and the inner diameter of the

punch above the serrated step is .995%;



free edge of the skirt of the nounting cup for the reasons

di scussed above. Moreover, in the rounded or curvilinear-type
channel portion, the gasket is noved further wthin.the channel to
a .>5 posi tion such as shown in Figure 4F, i.e., in a diagonal’

prof| | e ext endi ngyd dmgarehe body portion di agonal |y downward PCT/US96/t 29801 d
the skirt portion of the nounting cup. Wth the curvilinear
channel, the flat punch 60 is not used to bottom out the gasket
and, thus, it is inportant to displace the” 18 - gasket sone di stance

al ong the boply .Of theﬂmg&%ﬂg €YPridure ac (rmﬁaaghdor éhm.’fde%g' aL.Egl)
propellant filling problemdi Scusse above, an i1 nversion o

top and bottom | ayertheoiratngs: gasket . It is desirable
t hat the segnent of the gasket, extending 15 fromthe fold line to
the term nus of the gadket *airstial the dheside diameteadwfHahie @erthteélicpunch
nmounting cup, fold onto the segnent of the nmounti ng cup that
extends fromthe fold |ineang LthelsckRofls of the gasket

conti guou to the body portion of the cup. such a fol d-over
rel ations i.e., é@lng "Bhieifofe| PREP AT %ﬁ?ulder e thespupchy spad the

t he 'body port I on, any devi %%E?ﬂcgio%n below stzi;t | sf %or¥ CEL}% ng g%%gﬁff the
[ t mg

nounting cup and the bead cont ar fer ©
produce a |leak path for diametePr egell.a3n i Ghle ViBlialeagsdl eﬂeéWeéxpr Eth

one segnment of the gasket, as shown, for exanple, in Figures
and 4G, against 25 t BRoulder Sadd thet botebanwd oy t paticlof néde be:.ng
nounting cup and
.090";
10 3) The nose radius "C" is 0.035";

4) The pinch radius of the deepest edge of the serrated

nose "D" is .020"; and

5) The outside diameter of the body portion of the

-mounting cup is .989%", and the inner diameter of the
15 punch above the serrated step is .995".

The apparatus for advancing the gasket material from the
position shown in Figures 3E and 4E is a flat-bottom punch,
generally designated as 60, as shown in Figures 3;‘ and 4F.
The punch used in Figures 3F and 4F has an outside diameter of

20 1.230 and an inside diameter of .995%.

The serrated nose of the punch 50 described above has 40
serrations 54. The serrations are spaced 9° apart at the
apex. The width of the flat of the serrations at the leading
edge of the nose of the punch is approximately .040%, the

25 angle of the side walls of the serration is 60° included and
the height of the serration is .040" to a sharp cormer.

Mounting cups of the type described ;bwe a::"e tvell known

in the art, and cups may be made in any appropriate procedure



t he other segnent of the gasket against the bead of the cont ai ner

t hrough capture of the | eaking propellant at the fold between the
gasket layers. Cbviously, if the fold Iine WO 97/ 06077
PCT/ US96/ 12951 - 13 - of the
| ayered gasket WehG.hdyersed, i.e., the fold-line were PCT0896/1985US
to the body of the nounting cup, a | oose crinp woul d result in the
propel | ant by-passi ng the gasket and exiting either between the
gasket and nounting cup or between 5 -t hé gasket and the contai ner
bead, or both. The apparatus for conduciin the Steps 3A - 3B
and 4A - angp from any, 8 Hgﬁagﬂe URREeRad at 80Pt r PUPFc maat, be

i d ab 1 o5 C! t
:ﬁigfpor ated by re?ergfnﬁelr gﬁﬁh 441%&;'&0' QM&P% gg%htéoi &Qgﬁggsf éw
3D and 4C - 4D ariateaenéeéemea shape :hb»sugmwtwﬁpanguiafbcéﬁs.(%e Fig.

3C) having a serrated nose (see Fig. 7) on a suitable
reci-procating ram (noGashemn)matet:ﬁ.al useful hda hdeis f dnvenitsidn Stagt oby iad
carryi'ng out the Steps of 3C - 3D and 4C - 4D to place the

i nverted Rountingpodyplefimi Andds agp for FFagpdedB pelyetdydeneon(BE) f aard
(not” shown) that myves within
polypropylene (PP). Rubber modifiers such asg, for example,

polyisobutylene may be added to the PE and PP. A preferred
gasket material is 80% linear low density polyethylene and 20%
polyisobutylene (80% LLDPE/20% PIB).

10 If desired, the tubular gasket material may have coated
on ome or both surfaces an adhesive compound that is
activatable after the gasket material has been disposed in its
alternately desired position. Adhesive materials that have a
delayed activation are well known to those skilled in the art.

15 There are many advantages to forming the gasket of this
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

20 assembly technology:;

3) tubing is extruded without required O0.D.
machining.
b) Superior Gasket Retention:
Cut gaskets of the prior art have a tendency to
25 become dislodged from the mounting cup during the
handling operations prior to clinching of the
gasketed mounting cup. The gaskets of this

invention show a marked improvement in stability on



a.four inch (4") cylinder. The cylinder is charged to 20 psi to

create a resistive force of 250-plus | bs. against the advanci ng
serrated punch. In the preferred form the radial thickness
of. the gasket 20 material, such as is shown in Figures 3C and 4C, is
twenty ?g‘?n,c}s of an inch (.020"). Wen the segnment sp@frudolfa0s:
gasket are ded on each other, the conposite thickness of the

gasket is forty thousands. of an inch (. 040") this being the
t hi ckness of the standard cut-type gasket. 'TH@ Fength of the 25

gasket, as shown for exanp |n F| res 3C 4 s t hu dr

si xty thousands of an inch ¥ R®-ca o%lt‘#é’g 5% tne gﬁ'ﬁl%ﬁ Fgﬁl

channel and two hundred thﬂ!ﬁ?QdEe&ill?é‘ s GRe top segm%o . tlgiog,gsgn
6

of the curvilinear channel I S nost

PCT/ US96/ 12951 ﬁures 48 and 4F) being Mighly stretched and
desirable, particularly in the case of the rounded or curvilinear
shaped channel portion of therebuntactgnguptot hmdintain thet hgadicer oregehet
of the gasket (when the nmounting cup is in the inverted position
as in Fig¥es 4E - 4F) be Bountingitrtr 5 the top segnent. For a
curvilinear nounting cyp it_has beerk found that a bottom segnent
of seventy-five thous&ids f§leeye gaskets provide a much broader selection in

materials of construction, including blends of
materiala, than do the cut gaskets of the prior art.
a) Eliminates dust common to machine cutting gaskets.
10 e) Eliminates problems due to warpage in the cut
gaskets of the prior art.
£) With rubber cut gaskets, the industry experiences a
so-called "squeeze out" problem familiar to those
skilled in the art.

15 While it is apparent that the invention herein disclosed
is well calculated 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
is intended that the appended claims cover all such

20 modifications and embodiments as fall within the true spirit

and scope of the present invention.



inch (.075") produces a gasketed nounting cup having excell ent

sealing characteristics when the nounting cup is crinped to t he
aerosol container. 10 In the instance of flat bottom nounting
cups, the top and bottom segnents nay be of the sane | ength and
should fit intowporeseyy the flat bottom between the side wal |l pcpesmshssn in
Fi gure 3F. Figures 5 - 7 show structural detail of a serrated
purich used to carry out Steps 3C - 3D and 4C - 4D of the nethod of
15 this invention. In FFf e 5, the punch generally

desi gnat ed as 5OWethaﬁn- | eadi ng nose portion 52 having a plurality
of serrations 54 " angul arly about the nose portion 52. Above the

nose portion 1.52 anfaf glhiddea vE1GE tdihtilg 2y bl folCar ddk-diol

shoul der 56 20 whi ch engages the gasket material, as 'shown I n Figures

3C and d6ntainer \vorpeibifg 08 NRintiRige tup| hdviny aheefBid Gledudtianon
of t he mounting cup to the position shown in Figures 3D and 4D
and:t hereat bottperthen séoramiffixiog tame permdrlagwalved, t Ae profile papisioat
material and create at the annul ar zone of contact a_ 25 fol d- over

hinge that al | owE™PREIREFHARZS fFAR HheiRedemladyi & body portien erkaning
a0 LY Peyond e SANCDGONL A BiE or cne prosdERPRRCLE ape
mounting cup whegelRfnSCid 180 aPRalink® portion for receiving the bead of a
container, said éhan:nel portion havirng an under surface, and

terminating in a skirt portion, the improvement comprising

10 disposing a gasket in the channel portion of the mounting cup

which gasket has dual overlapping segments Hjoined by a

continuous annular fold line or hinge.

2. The improvement of claim 1 and further wherein the
15 fold line or hinge of the gasket is distal to the body portion

of the mounting cup.

3. The improvement of claim 1 and further wherein the

contour of the channel portion of the mounting cup is flat.

20
4., . The improvement of claim 1 and further wherein the
channel portion of the mounting cup is round or curvilinear.
5. The improvement of claim 2 and further wherein the
" 25 contour of the channel portion of the mounting cup is flat.

* c L | s *



WD 97/ 06077 PCT/ US96/ 12951

- 15 - w t hdrawn. The serrations, as shown in Figure 7, each have
a flat bottom sharp edge 55. Wil e the action of

t e conpressive force by the nose of t he punch agai nst the gasket
mat eri al creat esygofgdofr over line 5 or hinge, as describedrabamess:it
IS conceivable t at a punch may be operated to cut through the
gasket material and thereby formtwo distinct superinposed
segnents, generally as shown in 9%196.8 3E & 4E, but without the

hi nge. Such an enbodgment qye img(f v gl gg & tz |agda<}gguﬁ%§ wE&L e thel©

It has been found that a serrat havi ng t I owm ng
di nensi ons i s sabbAtoet BH the Ehannéle pdieibal d:ECﬁlﬁrmounting ajfsbeitowdd or

this i nvention having excel |l ent seal i ng characteristics.
Referring to Fi gonevBLifédmt channel) of the drawi ngs: 15 1)

"A" is the outside dianeter of the serrated punch and it
is 1.130"; 2) "B" is the step or shoulder in the punch,
and the vertical wall below the step _or shoul der has _.a

di aneter ®f 1.038"; The axief W‘B@Pﬁe@ ¢pim Joand further whereip, hheo,
and’the bottom OL Wupghtgggiag?é@gnearest to the under %Q‘:Eice of the

3) The nose radiu
channel portion is shorter than the other gasket segment.

8. The improvement of claim 2 and further wherein the
10 segment of the gasket nearest to the under surface of the

channel portion is shorter than the other gasket segment.

9. The improvement of claim 3 and further wherein the
segment of the gasket nearest to the under surface of the

15 channel portion is shorter than the other gasket segment.

10. The improvement of claim 4 and further wherein the
segment of the gasket nearest to the under surface of the

channel portion is shorter than the other gasket segment.

20
11. The improvement of claim 5 and further wherein the
gasket ig dimposed against the flat bottom of the channel
portion of the mounting cup prior to the clinching of the
mounting cup to an aerosol container.
25

* [+ L M S *



4) The pinch radius at the deepest edge of the serrated

nose "D' is .025"; and 25 5) The outside dianeter of the body
portion of the nmounting cup is .989", and the inner

di aneter of the punch above the serrated step is ,995";
WD 97/ 06077 WO 97/06077 PCT/ US96/ 1295 Ipctruses/129s1

- 16 - Referring to Figure 4C (rounded or curvilinear
channel) of the draw ngs: 1) "A" is the outside
di ameter of the serrated punch -2 - and it is 1.108"; 5

2). "B" is th d in t h dt
Vbrtical vall bel odithe sTR SPERTIEIGRY Hagigin S ‘end urther whergin the,
of 1.038"; the PdaKetdgy rﬂ:@fﬂd@ﬁ" i&ﬁnst the £lat bottom i%@ukﬂgrcﬁ%%e

bottom of the punch nose bei ng . 090

The nose radi us pd¥tion @f0¥he mounting cup prilor ¥ Eh&CELIMEHINY Wt {Eike
deepest edge of the serrated nose "D' is .020"; and

5) - The outsi dactingdBgecupf tohthdbrqeolt containeie
nnuntfngénu)is . 989", and the inner dianeter of the
13. The improvement of claim 6 and further wherein the
gasket is disposed beneath the terminal edge of the skirt
portion and diagonally within the channel portion of the
mounting cup with the free edge of the segmented gasket
10 contiguous to the body portion of the mounting cup prior to

the clinching of the mounting cup to an aerosol container.

14. The improvement of claim 1, and further wherein the
combined thickness of the gasket segments is substantially
15 . 040",

15. The improvement of claim 1, and further wherein the
gasket segments do not extend below the annular clinching zone

of the mounting cup and the bead of the aerosol container.

20
16. The improvement of claim 2, and further wherein the
combined thickness of the gasket segments is substantially
.040",
" 25 17. The improvement of claim 2, and further wherein the

gasket segments do not extend below the annular clinching zone

of the mounting cup and the bead of the aerosol container.

I ———
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15 punch above the serrated step is .995". The

apparatus for advancing the gasket material fromthe position
shown in Figures 3E and 4E is a flat-bottom punch, general ly

desi gnated as 60, as shown in Figures 3F and 4F. The punch used in
Fi gures 3F and é&moﬁn out si de di aneter of 20 1. 230 anecEwssmzeste
di aneter of .995™ The serrated nose of the punch 50

descri bed above has 40 serrations 54. The serrations are spaced 9
apart at the apex. The width of rth&2ftat of the serrations at the

| eadi ng edge of e nose of th nch is 0%l e . e
25 angl e of tﬁ’ °si de&aﬁll ﬁélb?é)t?#é €%‘8'}l§'5’{9| Sh qa?ﬂ%% ?hg?%dééuggg’gg c&B
t he height of t i | gﬁ&, A AV idrC OF e arimpi 1
Mount i ng cups o?ﬁtvﬁ'glb{%e‘?%%%%ﬁ ed %%%/le are wel | kno‘\g/\fwlmpmg an iaﬁr?ﬁg'

art, and cups na¥iRR,MdSroEileypdPLion’ enéfyitid Ritwatd from the pedestiD
97/ 06077 PCT/ US96/ 12951

- 17 - _ paoirtibonomabpdg uportion retendihg Spwardiyt frem thepradidglby
made of netal such as steel, alumnum and the |ike and formed .

i nto theSdesi r e®ukieapcterminnm ef sthapiRrpfidlgcaortion, said body cpegkion

e Amhnangy BFe" b BRafRd PSofeach whicH UotRliBhbds U BRert®”
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

10 portion of the mounting cup:;

b) advancing the sleeve of gasket material into the
channel portion of the mounting cup and thereat
forming a fold-line or hinge in the gasket material
and thereby creating a segment of gasket material on

15 each side of the fold line or hinge; and

c) folding one segment of the gasket against the other

segment.

19. The method of claim 18, and further wherein the

20 folded-over gasket material is advanced into the channel
portion such that the edge of the gasket material does not

extend beyond the terminal edge of the skirt portion of the

mounting cup.

25 20. The method of claim 18, and further wherein the
segment of gasket material distal to the body portion of the
mounting cup folds over onto the segment of gasket material

contiguous to the body portion of the mounting cup and thereby

* c L M S *



pol ypropyl ene (PP). Rubber nodifiers such as, for exanple,

pol yi sobutyl ene nmay be added to the PE and PP. A preferred gasket
material is 80%1linear |ow density pol yethyl ene and 20%

pol yi sobut yl ene (80% LLDPE/ 20% PI B). 10 | f desired, the tubular
gasket materi al W e coat ed on one or both surfac&s,-,@ggmz,s
adhesi ve conpoun (1 activatable after the gasket materi a1
has been di sposed in i ts alternately desired position. Adhesive
materials that have a del ayed act+4 28t +ron are well known to those

skilled in the art. . 15 There are nany advantages to forming the
gasket of this P”Wides anfedd dine o hings, porbien ok KEhe gagkety material
advant ages are:

d
elininates machi A% % Sigtat gésklé? ??"‘BYG PoTLiSH of the mounting cuRy| y) at

hi gher- speeds using sl eeve gasket 20 assenbly

t echnol ogy; 3) tubing is extruded wthout required
QD 21.  The Rithiod ™E claim 20, and BhrthédPRhbPEiILAELE!
Ret ent'i on: Cut gaskets of the prior art have a tendency
to 25 5 annulazh§eddel ine| axiddargler dm thee gaslketi ngteninllis rffebeed
handl i ng operatlons priqgr to clinching of the asket ed

mounting cup. 2% The PYRSkerlongithehjlength of the gasket materiabntbabw
a marked i npr Ovefgéultlan Extxaq:hlel t¥egmenl: of the lgasket. extending radially

outward of the fold line or hinge being of greater length than
the segment of the gasket material extending radially inward
10 of the fold line or hinge.

22. The method of claim 18, and further wherein the

contour of the channel portion of the mounting cup is flat.

1s 23. The method of claim 18, and further wherein the
contour of the chaz_mel portion of the mounting cup is round or

curvilinear.

24, The method of claim 22, and further wherein the
20 folded-over gasket material is advanced against the f£flat

bottom of the channel portion.

25. The method of claim 23, and further wherein the

folded-over gasket material is advanced within the channel

" 25 portion of the mounting cup to form a diagonally posit:i_.oned
gasket wherein the free edges of the folded-over gasket are
positioned on the body portion of the mounting cup and the

fold line or hinge of the gasket is positioned toward the

* [+ L M S *
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- 18 - the nmounting cup. The folding of the gasket at
t he hinge results in the top segnent (e.g. as shown in
Fi gures 4E and 4F) being highly stretched and t her eby
acting to mai nigh breeh¥e 9asket on the 5 NOPOT/USG/1295P .

c) Sleeve gaskets provide a nuch broader selection in
materials of construction, including blends of '
materials, than do the cut gaskets of the prdbr art. d)

El'i m nates dust S{PP rbé %@ME&.&#; . rlghggﬁksaéitic;&d below the eee nal

El i m nates problens due to warpage gasket s of

the prior art. edge of the skikt PbibidsnlbereHd modmehagSeupe i ndustry
experiences a so-cal l ed "squeeze out” problemfamliar

to those skilled in the art. 15 ~ Wile it is
apparent that the invention herein disclosed is well calculated to
fulfill the objects2®sevi dwslapparatug, for forming @ fold Bineppr dsingedn at

numer ous nodi fications and enbodi nents may be devi sed by those
skilled ih the o9tskghdaterial for ap aerpralAPHHRIAPS: AUP, Riai ns

cover I pueh 20 g "0 LLi MnE SURY R cR 16 k! Wb o
central opening for receiving the body of a mounting
cup and a solid portion adapted to extend within the
channel portion of a mounting cup;

10 b) the solid portion having a nose with an ocutside edge
about its annulus, the nose of the punch extending
inwardly of its outside edge and tapering upwardly;
and

c) a step or shoulder in the inside diameter of the

15 punch upwardly of the nose adapted to urge the
gasket material disposed on the body portion of the
mounting cup into the _channel portion of the

mounting cup whereat the outside edge forma the fold

line or hinge.

20
27. The apparatus of claim 26, and further including
serrations on the outside edge of the nose of the punch to
form the £old line or hinge.
25 28. The apparatus of claim 27, wherein the serrations

have flats on the leading edges thereof.

AT
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- 19 - W claim 1. In a gasketed val ve nounting
assenbly for an aerosol cont ai ner conprising a nounting cup having
a central pedestal portion for affixing an aerosol valve, a
profile porti onywomeso77 €MErgi ng outward fromthe pedestal, a Regiysogeidsi on
ext endi ng upwardly fromthe outward term nus of the profile
portion and termnating in a channel portion for receiving the
bead of a cont ai ner, said channel-@% t< on havi ng an under surface
and termntlnglnasklr ortion, the inprovenent conprising _10

di sposi ng a gasket #%° t he TharFpek vaivemnEing AASSRP

whi ch gasket has gggg*},gg,euoa\gmgnaeg %ﬁ:ﬂ?&' E\?g I@(r:.%

annul ar fold Ilne or

]éﬁﬁor aerosol

cent:f-a.f &L#e@éo

I‘OVEITE

and further wherghpridie 535 affixifgd dn NEer¥sdl “&’ﬁ@ thpQ@»?';‘-% 'ﬁoﬂi%ha'

to the body portion of the nounting cup.

i nprovenent of Céﬁéf@ﬂn@&dﬁﬂdﬁhttoﬁhﬁhélﬁbd&ﬂal, a bodyCpoteidn Oéxtiéiﬁiing
portion of the nmounting cup is flat.

channeél

5

10

15

20

25

upwardly from the outward terminus of the profile portion and
terminating in a channel portion for receiving the bead of a
container, said channel portion having an under surface, and
terminating in a skirt portion, the improvement comprising
disposing a gasket in the channel portion of the mounting cup

which gasket has dual overlapping segments.

30. 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 £rom the radially
outer terminus of the profile portion, said body portion:
emerging into a channel portion which terminates in a skirt
portion, said channel portion being adapted to receive the
bead of an aerosol cohtainer 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 dual overlapping segments of the gasket
material through application of a circular

compressive force against the gasket material.

I



20 4. The i nprovenment of claim 1 and further wherein the
channel portion of the nounting cup is round or curvilinear.

5. The inmprovenent of claim2 and further wherein the 25 cont our of
t he channel portion of the nmounting cup is flat. WO -
97/06077 WO 97/06077 PCT/ US96/ 12951 PCT/US96/12951
- 20 - I% The i nprovenent of claim2 and further wherein the

contour of the channel portion of the nounting cup is round or
curvilinear. 5 7. The i npr oV Mt of claim1l and further

wherein the segiaply Ofub Ny B! 1OPLESLaE RS WINRELSH' LGS ¥

t he channe?l'portion IS or han r gasket segnent.

8.. The inprovegkaimoh, ClagldM fdbdy Wieh8inVRBeCigaski® ik) comprisean®i Of

t he gasket nearest to the under surface of the channel portion is
shorter than thepelpélefirticipsiigiidimodified with a rubber mdAEfiems ovenent

of claim3 and further wherein the

5 32. The improvement in the gasketed mounting cup of
claim 31, and further wherein the gasket is comprised of a
polyolefinic polymer selected from the group comsisting of
linear low density polyethylene and linear low density
polypropylene and the rubber modifier is polyisobutylene.

10

33. The improvement of claim 32, and further wherein the

gasket is comprised of approximately 80% linear low demsity
polyethylene and approximately 20% polyisobutylene.

AR GO LA



segnent of the gasket nearest to the under surface of the 15 channel

portion is shorter than the other gasket segnent. 10. The
i mprovenent of claim4 and further wherein the segnent of the
gasket nearest to the under surface of the channel portion in
shorter than thewotdh@sergasket segnment. 20 11. TheTnuseén29s:

I mprovenent of claim5 and further wherein the gasket is disposed
agai nst the flat bottom of the channel portion of the mounting cup
prior to the clinching of the nDJH?ing cup to an aeroso
container. 25 Vﬁb97/06077

PCT/ US96/ 12951 th\ N - 21 - 12.
The i nmprovenent of ai m# Ny t her wherein the gasket is

di sposed agai nst the 21 410 t he channel portion of the
nmountihg cup prior to teX\eEBB pp of the nmounting cup to the

aerosol container. 5
further wherein the
of the skirt

The i nprovenent of claimé6 and
i;}disposed beneath the term nal edge

FIG. |




portion and diagonally w thin the channel

porti

cup-with the free edge of the segnented gasket
body portion of the nounting cup prior to

nounting cup to an aerosol
of claim 1, and yghybasy Wherein the
gasket segnments is substantially 15
i mprovenent of claim1, and further wherei

cont ai ner.

not extend bel ow the annul ar clinching zo

and the bead of the aerosol
and further wherein the

| mprovenent of claim 2,

container. 20

of the gasket segnments is substantially

The i nprovenment of cl af
segnents do not extend
nmounting cup and the b
97/ ©6Q77

t her wh _

X 19\\‘_

on of the
10

mount i ng
contiguous to the
the clinching of the
14. The i nprovenent

conbi ned t hi cknes$cofusbdios:
. 040" 15.  The

t he

gasket segnents do
of the nmounting cup

y
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- 22 - 18. The nethod of form ng a gasket for a mount i ng cup

havi ng a central pedestal portion for crinping an aerosol val ve, a
profile portion enmerging outward fromthe pedest al portion, a body
portion extending upwardly fromthe radially 5 outer term nus of the
profile portionysdiggerp0dy portion energing into a chgiRfosPeét i on
which termnates in a skirt portion, said channel portion belng
adapted to receive the bead of gpzaerosol container for clinching
thereto conpri sing: a) disposing a sleeve of gasket materia
al ong the body 10 portion of the nmounting cup;

b) advanci ng the sl eeve of gasket material into the

channel portion of t“‘rﬁj T~ —2Ra-—-t1TET e at form ng
a.fold-1ine or hinge l ¢ paskgt patpri al \~.nd er eby
creati-ng a segment of\'i! ¢t {mpteripl bn 15 ‘ ’ ’ ':.-. si g€ of
the fold line or hi cr—fotd :-

gasket against the u‘\
The net hod of clain1§§
material is advap -!~N‘
of the gasket =;: %5!5

’)-‘« H

&

i

'=.-a over gasket

'ﬁﬁ‘ Eveeedgeo
-

N
Nl

the skirt portioﬂ[l /
S o/ (=

80

FIG. 3D
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FIG. 3E
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25 20. The nethod of claim 18, and further wherein the
segment of gasket material distal to the body portion of the
nounting cup folds over onto the segnment of gasket naterial
contiguous to the body portion of the nounting cup and thereby

WO 97/ 06077 WO 97/06077 PCT/ US96/ 12951 peT/us96/12951

- 23 - provides a fold line or hinge portion of the gasket

mat eri al that is distal to the bo portion of the nmounting cup.
21. The met hod of claim 20, and further erein the 5 annul ar fold
line or hinge in the gasket material is effected at a point al ong
the length of the gasket material that results in the segnent of
t he gasket extending ' 0 e or hinge
bei ng of greater |eng t materia
extending radially in ' '

22. The net hod of cljg4 | cont our of

I

,\\ 13\\\ — /' ' \70
AT | "

FIG. 4A

the.channel portion o

"B” 36

" N //I|/ ’ 5: 0
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15 23. The nethod of claim 18, and further wherein the
contour of the channel portion of the nounting cup is round or

curvilinear. 24. The met hod of claim 22, and further
wherein the 20 f ol ded- over gasket material is advanced agai nst the
flat bakh9idahy t he channel portion. 25. perigssmasghod
of claim23, and turther wherein the fol ded- over gasket materi al

i s advanced within the channel 25 portion of the mounting cup to form
a diagonally positioned gasket wherein the free edges of the

f ol ded- over gasket are posi ti oned % the body portion of the
nmounti ng cup and the . fold line or hinge of the gasket is
positioned toward the WO 97/ 06077

PCT/ US96/ 12951 - 24 - skirt of
t he mounting cup, both positioned bel ow the term nal edge of the
skirt portion of the nounting cup. _ 26. An apparatus for
forming a fold line or hingeina 5 gasket material for an aerosol

nmounting cup conpri sing:

ine N

80

= 16




a) a punch mounted on a reciprocating ram having a

central opening for receiving the body of a nounting cup
and a soli.d portion adapted to extend within the channel
portion of a nmounting cup; 10 b) -~ the solid portion having a
nose with an outwop9eedfoe about its annul uspctiSodiessg Of
t he punch -ext endi ng i nwardly of its outside edge and
taperi ng upwardly; and c) a step or

shoul der in the inside dianmeter of the 15 g/7 punch upwardly of
the nose adapted to urge the gasket material disposed on
t he body portion of the nmounting cup into the channe
portion of the nounting cup whereat the outside edge
forns the fold line or hinge. 20 27. The
apparatus of claim 26, and further including serrations on the
out si de edge of the nose of the punch to formthe fold line or

hi nge., 25 28. The apparatus of claim27, wherein the
serrations have flats on the | eadi ng edges thereof.
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- 25 - 29. In a gasketed val ve nounting assenbly for an
aer osol cont ai ner conprising a nounting cup having a centra
pedest al portion for affixing an aerosol valve, a profile portion

enmer gi ng out war gud bgEyine pedestal, a body portion extending perrsesnzes:
upwardly fromthe outward term nus of the profile portion and

termnating in a channel portion for receiving the bead of a

contai ner, said channel portion having an #Ader surface, and

termnating in a skirt portion, the inprovenent conprising

di sposi ng a gasket in the channel portion of the nounting cup 10

whi ch gasket has dual overl appi nhg segnents. 30. The net hod
of form ng a gasket for a nounting aving a central pedesta
portion for crinping an aerosol
outward fromthe pedestal
upwardly fromthe radially

ndi ng
rofile portion,

sai d body portion .y \1 whi ch term nates
in a skirt portifn o —— - S ng aMapted to receive
the” bead of an geroso - ?"/' ~\5x4 ng th{reto conprising

20 (a) dispoging ad | & _ nEy al oyg the body
[ [ % e sl eeve of
gasket material into the on of the nmounting

cup and thereat

FIG. 6

52

FIG. 7



t hrough application of a circular
agdi nst the gasket nmaterial. WO 97/ 06(
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(54) Title: GASKETED AEROSOL MOUNTING CUP

¢ (57) Abstract

An improved gasketed mounting cup (10) for an aerosol container (12) wherein the gasket (16) is a folded-over and hinged sleeve
gasket; the gasket being used as an alternative to the cut-type gasket. In the preferred version, the hinge is distal to the body portion of
the mounting cup. There is also provided a method for forming the improved gasketed mounting cup, as well as a novel punch (50) for
forming the folded-over or hinged gasket.




