A MULTL-LAYER GASKET FOR AN AEROSOL CONTAI NER CLOSURE -
This invention rel'ates, to aerosol containers, and nore particularl y
to a novel gasket for sealing the valve nmounting cuﬁﬁ)&ﬁeﬁ f the
contaiaer. 5 Aerosol dispensi ng containers have found w despread use in the
packagi ng of fluid materials includingita-variety of both |liquid and
..powdered parti-cul ate products. Such containers are provided wth a
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30 Fbretofore mounting cup seals have been forned by dlsp05|ng a so-called
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commonly referred to as a mounting cup, serves as the closure for the

. container and as a support for the valve assembly. Typically, the
20 mounting cup comprises a pedestal portion for mounting the valve unit,
a panel portion extending from the pedestal portion, a skirt portion
depending from the periphery of the panel, and an annular channel
portion extending outwardly from the skirt. When the mounting cup is

placed in sealing position on the container, the channel is positioned

et 25 over the bead surrounding the container opening and the lower portiion
of the skirt adjacent to the channel is flared or clinched outwardly
against the container wall adjacent the bead. To ensure adequate
sealing between the closure and the container, the cup is provided with
a gasket in the channel, or predominantly in the channel, of the cup.
30

Heretofore, mounting cup seals have been formed by disposing a
so-called "cup" gasket in the channel. This type of gasket he_s the
"disadvantage of not beir_lé- stationary relative to the mounting cup
- .- during propellant filling or other valve unit-assembly operatiens with

35 the undesirable consequence that when the mounting cup and container

are clinched to effect the seal, the gasket is often disposed at an

angled position, and thus, the seal may be less effective.
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mounting cup. See United States Patent No. 3,342,381 as an example of
the "flowed-in" gasket.

Other techniques for disposing a gas_ket: onto the mounting cup are
described in.United States Patent No. 3,417,177, wherein the gasket
seal is made of heat shrinkable material. After placing a band of
gasket material having a diameter greater than thé outside diameter of
the skirt of mounting cup, the cup is heated at a temperature and for
a time sufficient to shrink the band into tight frictional engagement
with the skirt.

Another similar technique is disclosed in United .States Patent
No. 3,443,006 ("006"), wherein a band of gasket material is swell.ed
through the use of a suitable ‘swelling agent.so as to increase its
diameter to fit over the skirt of the mounting cup.

Subsequently, the swelling agent is removed from the gasket
material so that the band will come into tight -f;ictional engagement
with the skirt.. . : - -
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Subsequently, the swelling agent is renmoved fromthe gasket material so
that the band will cone into tight.frictional engagenent with the skirt.

- 35 _.3 Both the heat shrink,and swelling techniques for applying a
gasket\paterial to the nounting cup have the di sadvantage of being costly
and relatively time consumng.-procedure$.-Note in U.S. Patent No.
3,417,177, colum 4, lines 27-31, that the positioned bands nust be 5
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provi ded whereln gaskets ‘are applie aerosol nmounting cups in an 20
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havi ng excel |l ent sealing characteristics. |In general, the nethod of
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nmoveabl e phort innhevprtdfernappatition fachefftechbingaaderd belyeéen the mounting cup
and the bead of the container; and further wherein the disadvantages
associated with the aforementioned techniques of applying the gasket
material to the cup are obviated. Also, an apparatus and method is
provided wherein gaskets are applied to aerosol mounting cups in an
20 exceptionally rapid and efficient manner to form gasketed-mounting cups
having excellent sealing characteristics. In general, the method of
invention of the aforesaid United States Patent Nos. 4,546,525 and
4,547,948 comprises passing a tubular sleeve of gasket material onto a
compressible mandrel; initially positioning and aligning the skirt of
s 25 the mounting cup and the contiguous end of the mandrel such that the
sleeve of gasket material may pass onto the skirt, said mandrel having
fixed and moveable portions with respect to each other and to their
movement toward and away from the mounting cup; urging the moveable
bortion of the gasket material bearing mandrel toward the mounting cup
30 such that the gasket material passes onto the skirt of the cup; causing
the moveable portion'of the mandrel to retract to its initial position,
cutting the sleeve at a point between the mounting cup and the mandrel
to leave a band cf'gasket magcrial; andmsubsequently, advancing the
mounting cup to.a station whereat the band of the gasket material is
35 urged further onto the skirt of the mounting cup, whereby, the band of
gasket material does not extend beyond the skirt of the mounting cup.

Subsequently, the gasket is advanced to the ultimately desired position
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novenent. toward and away fromthe nounting cup; urging the noveable portion
. of the gasket material bearing mandrel toward the nounting cup 30 such
that the gasket material passes onto the skirt ,of the cup; causing the _
moveabl e portion of the mandrel to retract to its initial position, cw#ting
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station whew ¢he mdwetimedupf the gasket material is 35 urged further onto
the skirt of the nounting cup, whereby, the band of gasket material does
not extend beyond the skirt of the nounting cup. Subsequently, the gasket
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and substantially thinner than the cut or flowed-in gasket.

This variation in gasket thickness among the several gasket

20 -systems, further complicated by the fact that the channel portion of
the mounting cups ménufactured by the valve assembly plants and the
annular beads of the aerosol container manufactured by container plants

have nominal variations which are within quality control limits, often
produce. a defective seal in a completed aerosol product which may

25 remain undetected until ultimately discovered by the consumer. - _ o/

‘Recently, attehtion has been focused on modifications -of the
shape and configuration of the mounting cup used over the past twenty-
five years in the aerosol industry. Such a modification is described

30 in U.S. Patent No. 4,792,067. This modification of the mounting cup
comprises a channel portion for sealing with the bead of the container,
the channel portion having an inner region-éontour being substantially
different in shape_?rom the inner surface contour of the annular bead
of .the container. . The difference in the shgpe of the .inner region

35 contour of the channel portion from the shape of the inner surface
contour of the annual bead allows only a portion of the inner region

contour of the peripheral rim to contact the inner surface contour of



have nomi nal variations which are within quality control limts, ofter—
produce a defective 'seal in a conpleted aerosol product which may 25
remai n.undetected until ultimately discovered by the consuner. . Recently,
attention has been focused on'nodifications of the shape and configuration
of the nounting cup used over the past- éwenty- five years in the aeroso
industry. Such a nodification is described 30 in U S. Patent No. -
4,792,067. - Tihe ampulgn bged orienf they@oupting; AP dspditnased s thecremigdper.

portion for seglishgpdVof NtHehend@asksdbn tddft&BNbAI tHRI perlipRe &d12ANR i sRR¥Fo AU
havi ng an inner regl on contour heing substantially di {iﬁﬁi{ Ft in shape from
the inner sur PBe® tBeMOYDELINg CHdS FHTPSY U9ethe aPnihag af fdye. comgdner.

difference i nThéaieIbaRaioh éhehé Nikier’ BgHion %touﬁaretfeuns afhet bBapH‘laﬂnEﬂhe
portion fromthe shape of t

ner surf.ace, c r of the annu bead
al l ows only a*PBFh F6RH S PR °“irnﬂ % 897% otr?ngbﬂtq ?H ‘(’at"'ﬁeswla &Fi ph Ztrhael M to
contact the | Baefaceucdmmarconttheranfular béad tthepaovidear bezaldnshemgdgheent
nounting cup lbgt‘gée%pﬁheraf)&ﬁitnhie%u%gg@@lt@lgdc 'Egenglhape of the inner regl on

contour of the perip the nounting cup is crinped
to the annul ar bead of the container. The def or mati on of the inner :region

contour reforms thg,sha rﬂ&aéﬁﬁ‘e%f va I REhoun PhPBupPThbPWerbSoPBontainers,
substantially the same shape as the inner surface contour of the annul ar

bead to ptOvi dé dss@ise nkneRgdge PERY 1dset et -CREC TR 1 ngPRUBT art8d¢He OF
contai ner . Indhbﬁes@@&\lfﬁptmh@ec@;fveuabmeuaﬁuaflﬂﬁ GhReEnd10poREIdISAIf the cup

cont ai ners is_al so rovi a non-def or mabl e, ul a

i ngent or depl”Bé‘s*i o’r‘i’t?h“"t h‘e“‘ ﬁHr%f’F'bnqbef ‘E%SCEH%rPéPC%%Sr'u%'ﬁ‘r\‘ t%e

cup which ret pirosidet Soé‘:ha@ai t&ampt@mbdﬂe)fclthacgusmgt pimo @@s snnultihearmlupd tipe

provi de Tocallaps, ROMRiSs S afl oh ErlRSk gh 0, BALA UsaR1 Q4 BELIAIG VM Ve
a

mounting cup af of " en ance sea |ng et'ween
mounti ng ¢%p andntine beadndfthiehkeadonf dibmecontBéapi-te the attenpts to nodify
t he gasket and the nounting cup to inprove the reliability of the seal

bet ween the channel portion of the i )
Despite the attempts to modify the gasket and the mounting cup to

improve the reliability of the seal between the channel portion of the

mounting cup and the annular bead of the aerosol container, gaskets

20 still become twisted and deformed, particularly during the filling of

the container with propellant. The gasket can then be blown into the

container or joined to the bead of the container, forming. an imperfect

seal. Such distortions of the gasket are caused in part by the

. inherent flexibility of the linear low density polyethvlene ("LLDPE")
s 25 commonly used to form such gaskets. Replacement of LLDPE with high
density polyethylene ("HDPE") does mnot improve the seal. Since the .

HDPE is rigid, it conforms poorly to the metal of the mounting'cup and

has insufficient resilience to form a good seal.

30 : The seal between the mounting cup and the aerosol container
remains of great concern to both the valve assembly plants and the
filling plants since it must be capable of being gas tight for a period
of years. In addition, the seal between the_mountlng cup and the .

- | aerosol container must be low in.cost to enabhle .aerosol products to be. .

35 competitive with non-aerosol products in the consumer market.
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Figure 1 is an elevated sectional view of a gasketed mounting cup

according to the present inirention;
20 Figure 2 'is an enlarged, partial elevated sectional view of that
portion of the moutii:ing cup within the circular dotted line of Figure

1, showing a multi-layer gasket according to the present -invention;

Figure 3 is a sectional view of the multi-layer gasket of the e

25 present invention, including an adhesive layer; : ot

Figure 4 is a partial sectional view of the apparatus used to
advance the multi-layer gasket from an initial position on a mounting
cup to its final position partially in the channel of the mounting cup;

30 _
Figure 5 is an enlarged partial sectional view of the circled

portion of Figure 3; and

. Figure 6 .is an enlarged partial sectional..view of a two piece
35 sleeve used in placing the multi-layer gasket of the present invention

into the channel of a mounting cup.
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annul ar convex 10 receptor faqr the standa,rg begd]éﬁ{ L0 gero OL c%nt_ai ner.
AR til ayer PHIRLLY Bong the BridhndeaRd PATHARSIHMES e, shamednly SLsHsn
posi tioned paddritdhgyew A0Q tHiIguskiT tisldn amlapgd datdil widwiof the cilrabed| 15
of the mount ipp&i%%pog' OFJ.gﬁlrg u]l: eshczww:jLnsg He eu'ﬂu!l%g-gleag'eld; eéaasiklet Vfl?ev(yfoizhé tb?:egtlari;é: I ed
15 invention, the upper portion of skirt 14, the channel portion 15 and
the edge portion 16 in a sectional view.
The mul'ti-layer sleeve gasket 17 of the present invention
comprises a middle layer 20 of the rigid plastic material, an inner
20 layer 22 of soft plastic material adjacent one surface of the middle
layer 20 and an outer layer 24, also of soft plastic material, adjacent
- the opposite surface of the middle layer 22. The middle layer needs to
be rigid enough to provide support for the gasket 17, preventing
deformation of the gasket which could interfere with sealing. The
(% 25 inner and outer layers needs to be soft enough to provide effective
seals with the mounting cup and container bead. The middle layer 20 is

preferably thicker than the outer layers.

The middle layer could be any rigid thermoplastics material such

30 as high density polyethylene ("HDPE"), other rigid polyethylenes, such
as low density polyethylene ("LDPE") of suitable molecular weight,
acrylonitrilebutadienestyrene (ABS), acetal, polyamide, polycarbonate,
polypropylene or polyesters. HDPE and polypropylene are preferred.

The particular plastic chosen needs be chemically resistant to the

35 product to be dispensed and could therefore vary depending on the
application. Altaven - 6200B HDPE, available from Plastics Del Logo,

C.A. Venezuela, is one preferred middle layer material.



portion of Figure.-1 showing the nulti-Ilayer gasket 17 of the present 15
invention, the upper portion of skirt 14, the channel ‘portion 15 and the
edge portion 16 in a sectional view. The nulti-]ayer sleeve gasket 17 of
the present invention conprises a mddle |ayer 20 of the rigid plastiay
material, an inner 20 | ayer 22 of sgft plastic material adjacent one
surface of the mddle | ayer--20 and an outer |ayer 24, also of soft plastic
material, adjsidltrt brefeppedi HIPES Ukl atethvh tbe:oifdeheokaent2: chbhgc4d ddl e
| ayer needsctrooggtrgrgi d Enoughbt rovi de ug orFl for tieglﬁ %aske; 17 .
preventing doror AEtISn oFA%e Fasi@dt: whi A9 ERRAPY1E0R cFORALEMEF « hiseal $g.
The 25 i npeafeaned outhersel mater sakschale beerbfowdf to haoeghff ixiphoviidedity
effective sggl i apunt. i . t.ai ner..bead. The nmddl e | ayer
20 15 pr of eraprott pPRlARcTRE b 1 SHRALIEONS. Uil Hapudatiylh Wofhes b
any rigi’d tERskedpl dyriesl prerentyl datsc o hgse Wiaghr irdssappeapobeiatihy| ene
("HDPE"), other rigid polyethylenes, such as-low density pol yet hyl ene
("LDPE") of suitable nolecular weight, acrylonitrilebutadi enestyrene .(ABS),
acetal , pol yani de, pol ycarbonate, ‘g&h?b?'b‘pﬂ% or pol yesters.

pol ypr opy| eme=are—preferte e partroutar—praste—echosen—needs—be—

chem cal | y iresi fraperttiest he 35 | proaenint o beAgfiMspensedyanenicoul d
therefore vary depending on the ap d6ahi on. ' yAld.aven - 2 QB HDPE, -

avail abl e firom Pl astics Del Logo; C’A. Venez i

1S one—pT-e?erred m;éddle-_
| ayer materii al . -8, A simlar!prefgrred H Al n 40 Trom
Ccci dent al ;“;Chen‘ngéi %gregorati on. | Ei(%%lgn PDDEEbigﬁ faaé)'r(}l%yﬁkopwgne

copol yngr, 1is o preferred.  These materials have b ound; To have d
suf fi cim?nt iri g &%b)g/”fygr this app]ication and bo”gg_t rgud(g‘%rsaf?%ogc My, easing
manuf acture of the asket. (ypig property dara for these natetial s
appear bel dw: Al%tlﬁlagesr’f-rg%gfg'oB Pr;oper‘ltai%Zs b 6y3.8' - CRPeKefrm ASTM
Typi cal Metihod VET hod vatue = :

Tensile strength

| at break 1357 D638 © 320 Kg/cm!

| Elongation at break | 1357 D 638 >500% |
15 | Izod Impact strength , 822 ED 256 12 Ke. cayem

i : : [ : H

% Environmental . E *

g cracking resistance §' - SD 693 ; >400 hpprs'

Alathon L5840

20 ! Properties i ASTM Method ; Txgical Values. ;
j Density . D 792 . ©).958 g/cm’ :
| Melt Index . D 1238, 190/2.16 . 0.40 g/10 min ;

% High Load Melt ; '

! Index, I-20 D 1238, 190/21.6 34 &/10 min
1 i :

I

.- 25 | Environmental Stress ; - ;
I : . i ' .

j Crack . D 1693,A : 80°F (27°C) :

i s - 1 - - i . . . . -

i : -

: Flexural Modulus "D 790, I/B . 180,000 lbs/int ;

;

% | _ ; § 12600 kg/cm2

‘



_Melt

I ndex 1552 D 1238 0.
Density ‘ ‘ - o D 1505 :
strength 1357 ~ D 638
at bregk 1357- D 638
br eak 1357 D638 =25Q% 15
822 __ D 256 12 Kg cn1 cm Envi ronrrent aI

40 g/10 mn 10

0.0958 g/[err] Yield
280 Kg/[err]

Tensile strength

320 Kg/[err] Eloengation at
| zod | npact strength
cracklng reS|stance

ASTM Met hod -I Tensile Yieldypj cal Mal ues DenS| ty i D 792
). 958 g/[err]w| Meldhgtmdex D 63> 1238, 190/ 2. 164 300 lbs/QnMO g/ 10 i n
.Hi gh Load I\/bl't I ndex 1-20 ; D 1238, 190/21.6 o 4 g/10 mn
25 Envi rorment al Stress Cracki [D(J?@%g ) :
80F (27C) FI i ; err
12600 kg/ cm iji E1°n8¥é¥f§i PE \\qeédd SPr%Wgt h i 16% "D 638
4,300 | bs/[ er.|| —36tkagterr—H UTIgo.L Hormr—at—Yretc B—638
16% Tensil e [} n‘benmle Impact a | 92 §p-Ybis/infs/ [err] B
Strength 5 ! Strength D 1822 § 1822.S '11% gw&nér r] Heat
Defl ection Tarrpera ure 648(66) ' 168[err];
76[ err] Exxon ﬁ@pggfl]eguofmperf I es ASTM Met hod !
Typical Valu Q{ !

; Temperature i D 648(66) i 168°F; 76°C

km; Exxon PD7292

10 i Properties | ASTM Method . Typical Value
: Melt Flow Rate | D 1238 (230/2.16) | 4.0g/10 min :

1 _ : g

,% Density % D 792 Z 0.90 g/cc; 900kg/m3

i i i
i Tensile Strength & | : E
| Yield (50 mm/min) | D 638 ! 4200 psi; 29 Mpa ;
i . ! : ;
Lo ' ! £
15 i Elongation & Yield i ; i
: (50 mm/min) . D 638 L 12%
4 ! : :
i i
b . :
3 Flexural Modulus : j
U i 1% Secant (1.2 i D 790A . 155,000 psi;1070 MPa j
20 } mm/min) § : ' ' %
i
i Izod Impact Strength ;| ; o i
: Notched @ 23°C ~ | D 256 '} 2.0 ft-1b/in;35 J/m |
i | i f
3 Gardner Impact : : %
- i Strength - 30°C ' D 3029 Method G © 180 in-lb; 203 :
25 3.2 mm specimen §

j Heat Deflection
. ; Température @ 455 648

% kPa _i

. 185'F; 85%C -

30



1

Melt Flow Rate D 1238 (230/2.16) 4.09/10 m n Density

D 792 0.90 g/cc; 900kg/nB Tensile Strength & Yield (50
nm m n) ' D 638 4200 pSI 29 Mpa 15 © Elongation
&Wield (50 nmmi mn) D 638 12% Fl exur &y
Modul us 1% Secant (1.2 D Z9A- 155, 000 psi; 1070
MPa 20 mmmn) |lzod |Inpact Strength Notched @23[err] D 256

2.0 ft-tb/ lThe351n3xéfn bn@am.aer 1hm&qt zSt aﬁmgzm neddCGo be soft bholRItdet hod
'CI';errperat urepr@v&g% sea?ﬁ agabn%aé:he mner surfag fmfaﬁ'e gf%fﬁtD?; Cd%gggmgad

] 30 - 16F - th‘Ehe:olnmiaferar(dooutshawri)ayer‘lkh;e Ztipandf Zﬂlasmeedchctsebefsr)fa
O b I0 AORR RIS helA1°cb HICESHEEEA O oL I 98! plchuBRC 1N

bead of the contal ner astl c chosen
parti culdar esppbu@a@ewmeeﬂ@spolmrgr@ﬁpmeﬂytq %u@tsaﬁtarttot@ mlgvfd@uct 5

to be di spegsiesh coIh@S&eé&mereﬁea (f%gk@@em OcdiBe! @Sisib@Ntedil COkfi fab@W,
whi ch coul d deformthe gasket and cause a sl ow | eak. Suitable material s

i ncl ude sofPatsgigks AGFlade, soft Polygthylape, Rerdiclaryy 4A0 dppFathard imoGear |y,
linear - | opartidenailyy mabutet hyb®ne dens ptyast p@weuymbyur eélraamners,
copl R N LSRR
poI yi sotout yhawﬂamdbtabdmby ptohgeﬂddeﬁe-mntpf cotgrand PO by lyesser wlabtagrs
‘and poly1sobuty1ene modified by the addition of other polymers, such as
polyethylene, for firming and toughening. Preferred inner layer \‘)
materials include linear low density polyethylene, such as LL-2102 from
Exxon and G-Resin 7340 from Union Carbide. It is preferred that the
15 inner and outer lavers be the saﬁe'for simplicity in manufacture, but

it is possible to use different materials for each layer as well.

Typical property date for Exxon 2102 and G-Resin 7340 appear'

below: :
20 ' EXXON LL-2102
% Property % Test Method  Typical Values
H . i H . -
; Melt Index " i D 1238 . 0.8 dg/min
.!I i .
| Density . . D 1505 - 0.531 oz/in3;920 kg/m P\
L | E
' Melting Point : : Bxxon Method i 245.3°F;118.5°C :
i i : ;
25 | Tensile Strength | D 638 | 2200 psi; 15.2 MPa
! Ultimate Elongation- i D 638 ! 600%
l. Dart Drop lmpact : - l
| Strength Fy, @ 40°C | D 3029 ; 45 Ft-lb; 61J
"Brittleness Tempefatﬁre i D746 . -148°F;< -100°C §
i i L 3
30 Environmental Stress” ; T : - T %
Crack : D 1693




pol yethyl ene, for firm ng and
materi al s include |ineat
Exxon and G Resin 7340 from Uni on Car bi de.
I nner de out er

property date for-

t ougheni ng.
| ow density" pol yet-hyl ene,

It

Preferred

i nner

Typi cal
bel ow. 20

but

| ayer .-

such as LL-2102 from
is preferred that the 15
| ayers be the-sanme for sinplicity in manufacture,
possible to use different materials f-onjeach layer as well.
-Exxon 2102 and G Resin 7340 appear

t

EXXON LL- 2104 Property

rest

IVE['HOCI

Typrcal

(0.36mm).

30
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Vatuesyel t

| ndex u Resistant, F) 1238 : 0.8 dg/mniDensity
D 1505 1d2 BBdepaz? [€rr]; 920 kg/ m Mel ting Posnboo hr Exxor
.Met hod 245 118,5[err] 25 | Tensile Stnen D 638
2200 psi; 151 {q%k l'aep te El ongatu on 8%0 hr 600% Dar t IDr op
| npact Stren - G-m A5—Ftr=t1, OLJ
Brittl eness ggerature D746 < -148|g | < -100[err] 30
Envi ronme taN ;ﬁress Crack e D1 9@8%“ sistant, [ enir]
10% "1 gepal " " '£ %00 hr i Iagepal "
> 1000 hr G ﬂ RESI N 7340 5 - Property lMethod -Values Test |
Typi cal thh@d———————MaLues et 'nﬂﬂl' : B-1238
0.8 Density i Melt Index D L5051238 .OOSBZO g/ cnB Secant |
Modul es of Elxlncf lcity 1% El ongation i I D638 34. 000
psi; 234 MPa m)ensﬁl',eny |l e Strengt h ! D 1505 | @ BB8g/cnt’ 2. 250
psi;15.5 NPah41 ! .
; , Secant Modules of Elasticity, : ;
Nt ﬂ 1% Elongation ; D 638 , 34.000 psi;234 MPa §
i i _ 3
10§ Tensile Strength . D 638 | 2.250 psi;15.5 MPa |
i : - ; i
; Ultimate Elongation . D 638 ' 600% ﬁ
L i i
] i : i
j Bent Strip ' D 1693 5 :
% Crack kesistance, hrs, F ; : i
t 100% "Igepal" ; i >500 %
15 ! 10% "Igepal” SRR : >500 %
; { _ i:
¢ Brittleness Temperature E D 746 . Below -100°C ;
i - ; i i
i Flex.Life, Cycles to Fail " UCC Method ' 140,000 é
{H/ ; Minimum Shear Rate to Melt ; ;
' ! Fracture, sec” | UCC Method ! 4,000 ;
20 = ’ ‘
The thickness of the middle layer 20 is preferably between about 0.004
- 0.012 inches (0.1 to 0.3mm) for the nominal 1 inch (2.54cm) diameter
mounting cup. The thickness of the inner and outer layers 22 and 24 is
preferably bhetween about 0.0005 - 0.005 inches (0.013 to 0.13mm). If
25 the inner and outer layers are thicker, it could allow cold-flow. The
' total thickness of -the gasket is preferably about 0.014 inches



Utimate E
D 1693 Crac
>500 15 1
Tenper ature
Fai |
secf[err]

0.3mm for

of the inne

t hi cker,
preferably

the outet |afeither af dhpresierehilgyars ingsead Pf cihenexnestes sesulliaat moddr e’
| ayer 20 i sipdiehesabinatnat p6Pl idheds aThé'?yelrUﬂaﬂPﬂltnhOBroi:o& Wahidl f f gpent

colors resu

control . Tﬁ’éa"!%beéff“érfé‘éebflai’ﬂe h&BIbGF" E§°1°'Eﬂd E‘Fd( H@ﬁ‘ %‘F uer clavsr

ongati on D 638 600% Bent Strip
k Resistance, hrs, F 100%"Igepal" ’ '

0% "1 gepal " ' >500 Brlttleness'_
D 746 Bel ow -100[err] Flex.Life, Cycl es o

UCC Met hod 140, 000 M njignum Shear Rate to Melt Fracture,

UCC Met hod 4,000 20 The thickness of the—-
m ddl e | ayeTh&0Oinner prnefear a2l mnhetmeeauwmutay@r 0277} aré) &JeZeirmbe%f( QGwd to

nominal 1 ingh 2. ATeter cu The |ckness
?ﬂgﬁﬁg%h e#°rs‘ gﬁg éﬁ?d ggéﬁ IS pr ?D éhﬁﬁ?ﬁ? ﬁﬁou 5 0005
- 0.005 mch@gtamsm;sntqi @wd_merenlfccﬂ@rs ltehgltsnnera artdrdutedor| aghdeh ar e

a out i nches nner | ayer

Rkt 4 €0 dst % et i LD LS. s ﬁﬁﬁ%a&fe of MheqRIYE |

lts in a third color, which allo fo nple, visual quality

Upayers

i nst ead of Ahﬁxr@l(@&(lhede IbQSgHslkaﬂtmaQ@i‘ﬁl nﬁwﬂc@aée&hhhadhealwrt Laﬁdl ddted | ayer

is mssing
and t he out

i)l’ tO

e’ " y%?esﬁf’ue rﬁﬁquné §f’efe e S8R WK SO RS |°§I

t he,i nner l'ayer, has b ﬁflored red
fdi*®5¥8s t hat

the i nnHr ammbicatey thayeths rprlesemyer gaghet aitsi defectiivet he shade or col oring

of the slee
mul ti-Iayer
reliability
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ve 10 i ndi cates that the nmulti-layer gasket is defective.

gasket 17 of the present invention provides sealing and
sup&re dulté-daveor savhetgddkef s the presept jigvention provides

sealing and reliability superior to prior art gaskets. If it is
desired to even more securely adhere the gasket_tb the mounting cup, an
adhesive layer 26 can be added to the exterior of the inner layer 22 of
the multi-layer gasket adjacént the mounting cﬁp 10, as shown in Figure
3. The adhesive layer is preferably between about 0.0005 - 0.0015
inches (0.013 to 0.038 mm) thick. 0.0007 inches (0.018 mm) is
presently preferred.

Preferably, the adhesive is a.thermaliy attivatéd adhesive which

is not activated until the gasket is advanced to its final. position in

_the channel as described below. The bonding material may be applied to

30

35

the entire surface of the gasket material that ;s contiguous to the
mounting cup, disposed in stripe from on the gasket, or formed as
stripes having an apex in that portion of the bonding material distal

to the gasket material.

The temperature-activable material forming:the bond between the
gasket and mounting cup may result in the formation of an adhe51ve
bond, a stronger interference fit between gasket and mounting cup, or

a comblnat1on of both adhe51on and interference f1t.

While the—temperature-activable bonding 3méteria1- may be any
adhesive resin compatible with the gasket material chosen, the product
and other components of thg aerosol container, it has been found that
with conventional LLDPE gaskets that BYNEL- 3101, an ethylene based

The

v/



desired to even nore securely-adhere the gasket to the .mounting cup, an 15
adhesi ve |l ayer 26 can bé added tq the exterior of -‘the inner layer 22 of the
mul ti-l.ayer gasket adjacent the nmounting cup 10, as shown in Figure 3. The
adhesi e | ayer is preferably between about 0.0005 - 0.0015 inches (0.013
to 0.038 nm thick. 0.0007 inchest3 ¢€0.018 mm is presently
preferred. 20 Preferably, the adhesive is a thermally activated-adhesive
whi ch is not palymeat edntaimiifigt he gmbkedtion advaexd tand t scidiBal coaRfibhéon

in the channe : | b . he, b | erj al e | to
the entire 'suﬁlggéaﬁa?ﬁ% %’ee“gaggé’? \é,rr% o-ér ?l:}ﬁ %?,E%{thicg,ﬁ hid G%Jogﬁfée?owﬁgtgﬁﬁ
mount i ng cup, taliimposved chemigial | pes ifstamgeoand heasgagk etrocess fna, misl mefetrrédes
having an apey, lsx! BlelPBRA 107 of ANRADQE NG, R6PE | Blxofll BE 100 shlCh ARSKe!
material. The tenperature-activable material formn the bond befween the
30 gaskex afRioFBUkv SHEh ASpPBray63 cvagiiahle frem f‘@r*ﬁgtrﬁséﬁmb@ﬂ?ﬁ'a’dhesive
bond, a stronger iwrterference fit between gasket and nounting cup, or a
conbi nati on of both gdhesion and. interference fi ile the

t enper at ur e- act i vaﬁ‘fpéca BRAPSS Y itata  fon BYNELy @ é?ﬂﬂ\/\gglm"édhéﬁ‘% Lbeg1y
conpati bl e w i deberidped kebovent eri al chosen, the product and ot her
conponents of the aerosol container, it has been found that with
conventional LLDPE gaskets that BYNEL- 3101, an ethyl ene based - 13-
polymer contf@nmrng a conbrnatron_ of  ester and _acidic  COonomnoner j
functi onal% tyi, REARErLupbl e fromthe |f@&nt Conpany, mo@Pifdld with LLDPE t.
| mprove chem’;ﬁcal resi stance and edthbd processi ng, vs3upgeferred. 64. 87ib/o
Bygel CXA 10%is mixed with 34 67%Exxon LI 2101:and blue 5  col orang,
such as PB-396@@vahdad! € fromH Kemsh-anng Conpany .3 By @i 4fh. property data
for BYNEL- CXA 3101 follows. Exxon LL 2101 is described above. 10 ;

Property g: Density . Test ASTM D-1505 Typié Gl ke/m';0.943 gr/cc :
H !
‘ Melting Point | DSC ' . 87°C; 199'F |
o ,
% Freezing Point ; DSC "f'; 69°C; 1$6°F':
15 {' Vicate Softening Point ' ASTH D-1525 65°C; 149°F
: Tensile Strength ASTM D-170 813.26 MPa;1.920 psi
A | i
Tensile Modus } ASTM D-170 | 832.999 MPa;478 psi
“ H ) il
i Elongation at Break | ASTM D-1708 ' 64% f
. It i . 1 M
20 It is important that the temperature-activable bonding material

have the capability of being converted to the .bonding state at a
temperature below the distortion temperature of the gasket material.
Preferably, the temperature that converts the bonding material to the
bonding state is at or near that generated by the heated mounting cup

25 when the gasket is as its ultimate position on the mounting cup, so as
not to deposit said substance onto the skirt portion of the mounting
cup as the gasket is advanced to its ultimate position during the
‘secondary plunger action, as is described below.

30 The multi-layer gasket 17 can be made in a conventional manner
through extrusion under ordinary processihg conditions for the chosen

plastics. If the inner and outer layers are the same, two extruders



Met hod ... Values Melt Index . . — ASTM D- 7139

3.5 dg/mn. Density ASTM D- 1505 ’ " 943 kg/[err]
;0.943 gr/cc Melting Point ~ DsC . ’ 87[err];

199[ err] Freezing Point DSC . -- 69[err] 156] eru 15
Vi cat e Softening Point ASTM D- 1525 14 - 65[err] 149[err] Tensile
Strength ASTM D- 170 -—- 813.26 MPa; 1-920 psi Tensil e Mdus

ASTM D- 170 may be used t8320191991 MI’ae\ﬂe?&fpgaskEltomgmuah atIfBtbekinner andSTM
D-1708 rtapt.th
t enper at uremg'et'l {‘/%ﬁ)elré % naf dlffeEent | & ée@& gE atle @L]b&z}éﬁ dlfffeT%nl.lﬁf 3

erial have the ca
convert ed textridelromde niyedt atIé an - aghesiypelaveyr ks béﬂ@ﬂrv tahéO\d‘L§t @ﬂtm@nr _

tenper at ure; of, Qﬁeqas Kfife 48 f.@sr ivel }haylgf'e\fnﬁﬂﬁbl!@' tHeNEnrdeSHDSY AbYEL otthBe

convertsthe bO I Ng material tot bonding state is at_ or near that

gener at €d byleee. hdat Eermaufitichien dht stweerh gashatemataiat gnd She jskirt

ul'ti mat e—pogf tdyen me{inéﬂﬂ@ Hwntﬁheglmlae 8DanRSeNOf tthe dgPpsieitt msedrdagubst-ance
onto the skirt portlon

unting,.cup as th I S adva toits
ul'ti mate po¥iishshy dlﬁsﬁnbhat'hé?ﬁge‘b d4s flﬁf'grerePEagﬁg&%”%s"or?%s g%
bel ow. 3(3 mounting Thaphul t A- Ip@yeérgds kaited 7 diametiee nfdte ithe ascteemenusonal
manner through extr.usio der ary processing conditions for the
chosen pl as??"c,ré”“m}tfﬁf’hdgg:frqn]é]r':hesgzg %r | ayers are the sane, two extruders
-14- ‘'mayo be used to forma sleeve of gasket nmaterial. If the. inner and

outer layers ar eT%I sqk%\;eerlgn[;dre@'@;@gwa{,pdcg& @,rghpq,]ogﬁ fgd{:&g oS¢ Lty and

extruders are use hesi ve 'l ayer is ad ourth extruder S
required. Thrersehes vee [chgrnelndyaf bé"°t“ﬁé1'}gnﬁéﬁ’ rf15‘§?“ﬂha§‘éra‘{ﬂar?Hés #nd N,

sl eeve.  Topf @l %ﬁa&%uonféﬂte,&%wem OR3KetPalBh &Y | s amdsmagskuaha - of
t he rmuntlng cup, the inside diameter of the gasket material is---

slightly le 24532 the outside di aneter of the skirt portion of the
mounti ngg cup.  Sulfseqpést €6 rekd .l!ﬂlﬂiﬂf addhinasrifethe gagkettiuetersdleoueo ths
apprcnd nTu:eLXié% ngkHenggg% 1£g cup, the mounting cup is passed on conventional
tracking through a zone wherein the band of gasket and bonding material
is heated by convenﬁional heating means through heat exchange with the
mounting cup. For éiample, the heating zone is a conventjonal mounting
20 cup tracking in indifect heat exchange with an insulated heat water
system, said water system being capaﬁle of close control through heated
water control systems. The mounting cup is heated to a temperature of
200-225°F (93 to 107°C). A temperature of 218-225°F (103 to 107°C) has
been found satisfactory. Alternatively, and preferably, the mounting

25 cup is heated by a conventional radio frequency system (RF.). o’

From the he_ating zone the mounting cups are bassed to a secondary
plunger station for final positioning of the gasket. The plunger for
advancing the gasket al ~the secondary plunger station is shown in

30 Figure 3. The pluhz,er of Figure 3, general]v designated as 120,
comprises an out51de sleeve portion 122, a hedd portion 124, and a
chuck portion 126._ The chuck portion is attached to a plunger
advancing- mecllanisr;l---inot shown). The f;ead portion 124 and sleeve
portion 122 define a recess 128. Within the recess 128 is a mounting

35 cup. stripping member, generally designated as 130, which comprises
slidable mating portions 132 and 134, and a mounting cup centering

member, 136, which centering member 136 is bia_Sed away from the head



10 The sleeve is preferably pl aced on the nounting cup 10, -cut and
inserted in the channel '15 of a nnuntlng cup through an apparatus:-and

met hod .di scl osed, for exanple, in U S. Patents Nos. 4,559,198 and
5024592, 15° Subsequent to the initial advance of the gasket

material onto the skirt of the nountingscup, the nounting cup is passed on
conventional t+acking through--a zone wherein the band of gasket and bondi ng

{Tﬁt erial t is bea@msz/a m@naemmaeahd]ea{mmgnpamomhﬂQuqh hﬁftm&mh@%?wnt h
e nountin or e e In one IS, a conventli I Ng
50" Toup t 1 SeETTHPIPS MR DoB i eBSe AT o Y RECHTG: ROUH ZPolihD: Srelne,

system said1é&ter system being capable of cl ose control through heated
wat er control systens. The nmounting cup is heated to a tenperature of
200-225[err] (93 to 107[err]). A tenperature of 218-225[err] (103 to
107[err] ‘has beenThesidewnd2Zhastoodpweripoetivan | 4 hyyingndn pmafibarabhyyldehe

mounting 25 q,£Up ghs HRAIES %&&P%@%A&@@L ERd gqsiié@%%@ﬁ/ a1SY$6 G R ) -

From the heating zone the nounting cups are passe - secon ary pl unger
station for pdyancipedheisgaskay tof ithalgamater positHenpgn hermouptingioumcildg t he

gasket at. tbﬁm@ce}mﬂaaye REUAGLE1 8dvRL 1R 5S BAQNR NE. 80559, Eqﬂurtﬁe%ouoihe
pl unger of Fi gure %enerall desi gnated as . 120, conprises an outS|

sl eeve pomsﬁeeléé %F beslesyei 14¢ 18y beysmoativn @sk shoymy ip Figures 3 - ‘Fhe

chuck potd i oWhe Inﬁnl&i-tl&?bﬂckask@t Ebf phuqgeéeraduansmmnmhaébﬁml@neéalsh.ﬁ&vn)

The head portloq: n124 and slg Q_OE ado \;'L?Z) |ne a fegess, 18 t\/2\1|!ut m

the-recess 1987%NE GHB,ARY FgnEEiner berds ?m“ﬁﬁe? (SnE’r pg taug

delgignat ed agn 1136; Raitexth No orép 65261985 | |IdadesarHQtﬁonrga4mrthorm15séﬁ&mgld sbicH,
d ti t mb 3
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bi ased away trom portion
portion 134 ere%emélmﬁfqmgdcth QW |prh n@emmerlm Essltﬁtaséﬂleamlﬂsed)m

_”ﬁt|'19 PPS t i QR 3cPonSPO0 B tWéedr the two pieces 144a and 144b allows for more

precise positioning of the'multi—layer gasket 17.
In operation, the mounting cups 188 are suitably placed at the
secondary plunger station. When in place, the plunger 130 is advanced
20 toward the mounting cup 119. The mounting cup is centered relative to
the plunger 120 by the mounting cup centering member 136. Also, the
mounting cup stripping member 130 is brought into contact with the cup,
as shown in Figures 3. Upon advancing the plunger 120, the sleeve 122
moves to engage the shoulder 146 against the gasket material 116,
25 urging the gasket material 116 further onto the skirt of the mounting
cup 118, and ultimately advancing the gasket material to the final
position shown in Figure 3 - 4. As shown in Figure 4, the edge 148 of.
the sleeve 122 terminates its advance by bottoming against the walls
152 of the channel of the mounting cup. '
30 B
During retraction of the plunger 120, the mating portion 134 of
_____ the mounting_cup stripping member 130 is bi§§ed against the mounting
cup 118 by the spring 142 until the sleeve 122 moves clear of the
advanced gasket, thus precluding the retracting sleeve 122 from lifting
35 the mounting cup 118. Obviously, the springs 140 and 142 must be
designed to permit mating portion 132 to advance toward mating portion

134 during the advance of the plunger 120.



5 + . The_sleeve 122 has a lower portion 144 havi ng..an annul ar shqui der
146. The shoul der portion 146 engages the gasket material "116 while

advanci ng the gasket to its ultimate position on the nounting cup 118.

Unli ke the edge of the sleeve in U 'S. Patent No.- 4,559,198, the bottom,,edge
148 of the sleeve 122 may be snooth, 16s- shown in Fi gures 3 - 4. 10 The
multi-| ayer - gasket .of the present i nvention can securely seal the nmounting
cup and cont ai neﬁrelﬁemblm tfvddiowinge ths @dwéndehofr tirhigagkdtamgherial toSitgPat ent
No. 4,559, 1981 nadel pBERI0Eoh el Ainldi0R b us SRl Blsket bl Nmd it IcGi Ny e
added. Fi gurltl'-i\a6e gﬁowsma %Dgti&h ed tv}ogp{;%%e gve pr eslgnt grg‘f&grred for
use with tfeoked tto- repme feppeyREEre.The radi used 15 inter sectl on 200 between
the two pieces 144a and 144b allows for nore precise positioning of the

mul ti-Iayer gasket 17 Inoerat untin cup 188._are sujtably

pl aced at the sgg’ﬁndﬁw ﬁﬁerg?gﬁ?l (5’2 on PEREPCac BV RhEoDn | o8 P‘efso is
advanced 2&dvaﬁm@bﬁhtmmtlai@ caphe’blﬁn &lm:almantsttigscupfl Saceadsﬂr ed
relative t the 0] t mount i I4

Al so, the UFI‘PI ng gup slfar%:leﬁ%ihng ﬁtthrrbéeﬂr; %%p%wb% ﬁe o con ?gvmth

t he cup, as:hshmniasnidé yategdal tolfrom agaskey ﬁgpemrpmﬁge#e !?Eothet bried eeve
122 noves tQ¢engag n%ééi&@;émwﬁag% aﬁ%eslsrésaﬁtmﬁhamwﬁl@er&@m 25

urgi ng the gasket terial 116 further onto the skirt of the nountin cup

118, aff ulbei more| peswadiciand mebizplykseaked e afhe obest ¢fnap 38%P%E9
shown in Fi@ueginkr than PBickhaye ,ﬂounargue‘epsél the edge 148 of. the sl eeve

122 term nates its ance b ottom n ainst th 52 of

channel of the rﬁﬁng%wb’tﬁ)txﬁ‘% Efl‘}“isnﬁg‘?dgﬁf’é%lt"i 8h® g‘F’\’I:\gﬁ’é aﬁ% gfg(?s t hen
mat i ng por tReghsterédofradeeMankant i ng cup stripping nmenber 130 is b| ased

agai nst the nounti ngdng1 8 by the spring 142 until the sleeve 122 noves

cl ear of the advanced gas -thus precluding the-retracting sleeve 122
fromlilfting 35 theEWHhtl ng cup 118. Obvi ously, the springs 140 and
142 nust be designed gyepermt mating portion 132 to advance toward mating
portion 134 during the advance of the plunger 120.



-16- Preferably, follow ng the advance of the gasket material to its .*. 'S

ultimate position on thé nounting-cup, the gasketed nounting cup is cool ed

to roomtenperature. 5 . The multi-layer gasket of the present

i nvention conbi nes advantageeus sealing and adhesion characteristics

of ~a soft thernoplastics material with the support provided by nmore rigid
~-thernopl astics material to forma gasQ@t superi-or to those of the prior

art. The ga f§. rounting cup of the present invention can therefore 10
.be nore sec nd reliably sealed to the bead of an aerosol container
than prior art nolmultl-leypeed Ehﬁceftofdmubaigngradeemvésveis@dmhm@hg Qupe

her eby acknqy @ﬂg‘%qmatff Bﬁgﬂe%gtflegotyai‘g& NQ-{:* ﬂcfi]i:g'?l’t I}%wee the va

Exxon; Bynel . a ere sea |ng an
aerosol val VSURELRG |°H§ E’B‘b ‘%hG FHE af ﬁ’f‘%fc%ﬁaa@rroséﬁi‘tcﬂﬂskﬁﬁe@mpahéll%@ped

to fit betwamadiéaayat v B?mt tHiGmbpIastés wheerilal SindivlEnsD BE BFMR iniedi d

ket e id ther asti.cs.mategi al
St chod” SR EiY TALsTEL AR BALe Paparlagt it PEiAtLoh ordRif LT Lever
mat eri al, Saiheni theegaélau;:ets sukﬁJttém«begﬁelnethe sabe hodrtddg bmiphesd thBeriwal ve
TOUNEI NG CURANhe! REnEiReR! 10 RR! BhAIE a1dbY GBOCRD AIFheSdfe Pl aldle 41 00 €
Ir e

| ayer that is ect owar he va ve Trounti ng and € ou ayer
lyi ng on 10 direpted diowardst théevalvr mointingueun, hatld Itﬂlesomelt haye1s |10ten9font he

m ddl e hgyerglhakids cﬁi‘ rtﬁﬁtﬁ?& E?M@r s t r11Q§ Oén téh%tcgﬂ&@'&erthe midd dleA

gasket according to claim1 er elrn sal | ayer 1's constructe
from rlglkfyerpﬁhgfeiﬁqugﬂ@;ed teyagag the rim of the container.

./
2, A gasket according to claim 1, wherein said middle layer is
constructed from rigid polyethylene, rigid
15 acrylonitrilebutadienestyrene copolymer, polyacetal, polyamide,

polycarbonate, polypropylene or polyester.

3. A gasket aécording to claim 2, wherein said middle layer is
constructed from high density polyethylene.
20 '
4, A gasket according to claims 1, 2 or 3, wherein éaid inner and
outer layers of softer thermoplastics material are constructed from
polyethylene, polyurethane, ethylvinylacetate (EVA) copolymer,
ethylene-ethyl acrylate copolymer, polyethylene-butyl compounds, or a
25 polyisobutylene, polyester or other elastomer.

5. A gasket according to claim 4, wherein said inner and outer
layers of softer thermoplastics material are constructed from a linear
low density polyethylene,

30

6. A gasket according to any one of claims 1 to 5, wherein said’

inner and outer layers are both constructed of the same material.

© 7. - A 'gasket according to any one of ¢laims 1 to 6, wherein the
35 middle layer has a thickness greater than either of the inmer or outer

layers.
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15 acrylonitril ebutadi enestyrene copol yner, pol yaoet al ,« .ol yaum dg,
pol ycar bonat e, pol ypropyl ene or polyester. 3. A gasket ' accordl ng to
claim?2, wherein said mddle |layer is construct ed from high density .

pol yet hyl ene. 20 4. A gasket according to clainms 1, 2 or 3, whereingsaid
I nner and outer |ayers of softer thergmopl astics materi al are constructed
from pol yet hyl ene, pol yur et hane, --ethylvinyl acetate (EVA) copol yner,

et hyl ene- eg.hyl &c gg@eeamahygmro, cmsiwanhyﬂlmenbtﬁeylmaﬂmquﬁds,haer ad 25

2?35?%&@@{ ot -5 48 08 2TEunp Soopend B M FsReE a0 1

mat eri al anEecobsterscésth havenan thickeess cdnWixken8i @3 pQIQIéBhyt d08e00@0-6. A

gasket accPlodsNghdiRsny one. of clains 1 to 5, wherein said inner and outer
| ayers are both constructed of the sane material. 7. A gasket according
to anydone of clains 1 to.6, wherein the 35 mddl e layer has a thickness

great.er thﬁn eIA@%rsté akBSrdiRBeto Qhy b E J:ﬁM.ﬁESl t5 8 Compriking aMaye®
-18- 8. gﬁs Ket -according tq claim?7, where t he mddleﬁayer has a-
t hi ckness ¥ aAhefivs. onitheoingay facq ek saif. tppsT i@ﬁés) and the inner and

outer |layers each have a thickness of fromO. 013 to 0.13 mm (0.0005 - 0.005
I nches). 9. A gasket ac ord| ng a of cl ai rising
%dhedi §85%RT (A58°F Scaant To,)FReftusy Al aandddve S97R

a |layer of ner ayer gasket
accor dong ttlarmhhlyna&:ﬁivam_radhesimd adhesi ve | s a 10 thermally activated
adhesive. 11. A gasket according to any one of clains 1 to 10, wherein
t he ' :
11. A gasket according to any one of claims 1 to 10, wherein the \-)

immer and outer layers are different colors.

15 12. A gasket according to any one of claims 1-11, which is in the
form of a sleeve consisting of a middle layer of said rigid
thermoplastics material being sandwiched between concentric inner and
outer layers of said softer thermoplastics material,'the adhesive, if
. present, being on the inmer face of the inmer layer.
20 |
13. An aerosol valve mounting cup of the type comprising an apertured
pedestal providing én aperture for the mpuﬁting of an aerosol wvalve
member therein, an integral panel surrounding the pedestal with an
integral skirt dependiﬁg from the periphe;y of said panel, said skirt _
25 being outwardly flared to form an annular channel for receiving and o/
clinching onto the rih of an aerosol container, and a gasket positioned
in the channel portion of the mounting cup and surrounding said skirt
 for sealing the valve mounfing cup to the rim of thé container, wherein
the gasket is a nulti-layered gasket as claimed in any one of claims 1
30 to 12.

14. An aerosol wvalve mount1ng cup according to claim 12,
substantially as hereinbefore described with reference to the
accompanying drawings. - - —_

35
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inner and outer |ayers are different colors. 15 12. .« A.gasket accordings
to any one of clains 1-11, which is in the form of a sleeve consisting
of a m:ddle layer of said rlgld t her nopl astics material being

sandwi ghed between concentric-inner and outer |ayers of said softer
thernopl astics material, the adhesi vel%i f present, being on the inner face
of the inner,_|ayer. 20 13 An aerosol valve nounting cup of the type
conpri sing aA- apdft APELFYIe qertadneprehand Ehttadn vipera uﬁgwomomténm iasg of
an aerosol ahimedrerbeXaibhEs @rn14.an i ntegral panel surrounding the pedestal
with an integral skirt depending fromthe periphery of said panel, said
skirt 25 being outwardly flared to form an annul ar channel for receiving -
and cl i nchi A§. ontho mahel 1layesd gaslesr aeodrdiﬁgtﬁi Rebim A BuiaEinelaPGSiaki oned
in the chan r n sy.roundi ng skirt for
seal i ng ?heﬂ\g/*#\?%e%‘ggnt'lﬁ)énscg%e‘{mw}t%her%rfl mes %ﬁ AR ng &hgr &tn the

gasket is aaﬁ‘éﬂl!ﬁanb’mﬂédwgmsket as claimed in any one of cI ains 1 30 to
12. 14. An aerosol valve nounting cup according to claim 12,
substantially as herei nbefore described with reference to the acconpanyi ng
drawi ngs. 35 | - 19 - 15. An aerosol container when fitted with a

val ve nmounting cup as clained in claim13 or 14. 16. A nmulti-layered
gasket according to claim 12, substantially as 5 hereinbefore described
with reference to Figures 2 and 3 of the acconpanyi ng draw ngs.
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