CLOSURES FOR CONTAI NERS This invention relates to clcsures for containers
wherein the closure has a plastisol liner for formng a seal w Lhathe

confai ner neck finish; to 5 an internediate article in the ngﬁﬁﬁa%fﬁ$e
(ﬁgééﬁh closures, and to nethods of making such closures. It is :
con¥entional to previde closure caps with a shell having an internal

pl astisol liner for formng a seal with the end finish of a container. 10
Such liners normally have primarily only an annul ar sealing surface,

al though the liners may extend -+£ slightly down the skirt of

the shell. The pi-; @ﬁﬁg IdesseRleyapplied in. their uncured state and
are then cured, &éﬁ% = EC: e e gdegree of 15 expansi on t akes

pl ace. This inproves thefﬂ%ﬂsrﬁpﬁ#@bé@ﬂieslatesheolphesuerwéperz in
order that the |iceersaTae e Ad 64 %eacféfﬂrmﬂggca' Dak@i €1l &

| . _ : *-hétr
contoured by neans of. a noul din agunch to this end, the interna surface of
the liner skirt myst “1oAARE F SedkyLflnEre| pentamnegurackodinasn;: o
cross-secti @n. Oaherdwteenadierte wnd icbe n Wipé Ngarataobuas blResgeyl di ng
punch is renmoved,1Act¥L N ' iop, [p.a first aspect, in a
cl osure conprising a shel’l g_iht{a&\i_iJén(gqnaég%&[%E %ﬁr%%?bﬁﬁsﬂlggl CLPREFSEhe
plastisol "is in a puffed.sﬁétéﬁtQRﬁVenﬁ#0¢%&iﬁ@ provide ciaditakbl gaps
Lmwar dl y-di rect adenl acloing beadsid oramd oL thyi dyealf1Lbe puhbedzstale of
the plastisol for Iggkln & genqg¥_aﬁnea1$ .contai per neck finish bead.
30 pPE Péb%y, het | Y HasS! RHRR i @41 2 UpPRE2HBEEF on and
an out war di §- f | aBughl dvieve nsomd e ldgai nste v L + hey eohlgsahh&nhatkicng
bead, the thicknggg1oha RarAddier gy M4 ck ead than iy
axi al | y- adi acent Rorgiiis of thé|%%ﬁ¥, %ﬁ;%ﬁgdhtﬁ?%Qﬁ?éfug*ggngtate. C
\J' slightly down the skirt of the shell. he plastiscl

liners are applied in. their uncured state and are

then cured, at which time a certain degree of

15 expansion takes place. This improves the sealing

properties of the liner. Gdowever, in order that the

liner may be applied at a high production rate, i% is

contoured by means of a moulding punch; to this end,

the internal surface of the liner skirt must have a

20 straight line configuration in cross-section.
Otherwise, there would be a wiping action as the
moulding punch is removed.

According to the invention, in a first
aspect, in a closure comprising a shell having a {
25 cured plastisol lirer the plastisol is in a puffed
state, the liner having a lower, radially inwardly-
directed, locking tead, formed solely due to the
puffed state of the plastisol for locking engagement
beneath a container neck finish bead.

38 Preferably, the shell has a cylindrical
upper portion and an outwardly-flared lower por%ion
. against whichn there lies the locking vead, the
thickness of the linsr being greater in the locking
vead than in axiaily-adjacent portions of the liner,
35

due to it, puffed s*ase.



“2- According to the invention, in a second aspect, an intermediate article
in the manufacture of a closure according to said first aspect of the

i.nvention conprises a shell having an internal liner 5 of uncured
plastlsoP including a liner skirt having an internal surface free of :Mgv
radially inwardly- directed projections, wherein the shell, adjacent a <

| ower portion of the liner skirt, is radially- outwardly enlarged, the e
t hi ckness of the said |ower 10 portion of~%&he |iner skirt being greater

than that cf an adjacent portdcydrdindded vy ,l@gjnhhﬁl pligstal gglcoggl ng of a
‘kind which puffs when c red whe. re i ckened zones increase i n_thickness
to a greater |inea® (B?terft at"hd'ﬁﬁ[eﬁ“ﬁ)r{?'e'raqf q’ the manufagiufeying to

the invention, in 24 rcdompecacwndeMg)dmfsamklﬁlgsa: alsgeete oS vtleudi ng a
shel | ‘having a pla t1r1'v$‘?1|1:1|0' NQomp¥is3eld '19"1‘1 ‘%’{%]@ a.w tlr?l‘t%r%%.&t %' ﬂ

conprises the steps of appl y|n an uncur e ast1so
havi ng & skirt> 20. °T wnonrgd i@oyLf Ilzi@dl inge ﬂd-rnﬁroﬁklé'G é@"tlé\éform

?hSk:‘ lr‘t-* oL thetl | Nem G..Ht@i‘dﬂﬁfl? s@f"*‘%.'c![ey \/311‘@60 gzveﬂaqu@ rl%.![w%tz"d(l ?hlt p W: th

e flared portion e she i.r ere wer_.p on .0 e liner
skirt is thicker tf‘ﬁﬁ a?gceéilpé'lq']f 5’ °é1c’?‘ent"h§c5yet’1n0d"?’f5 sh q‘tlheragdia CHC fhe
skirt is free of rddwe porrisandlof- tdier ddned @mkdjrdot iiensaddad lyken curi ng
the liner sc as togihaidig @naa@g%q' gt d SN aeagR r adi a
expansi on of the sai Iome orti e liner skirt fo the 1 ower
portion into & radiPanti 03’00 tlhr?wﬂ-rlé'ief @"krlé'&t é’(?lln@cl&rﬁ@-t@é‘a&hame§ﬁﬁ i A§
solely fromthe pufan rs@j@fcetnmepraraﬁtdns@f ther 1ieed ,naingaeermastisol

being of a kind which puffs when cured, whereby
" -thickened zones increase in thickness to a greater
linear extent than thinner zones.
15 - According to the invention, in a third
aspect, a method of méking a closufe, including a
shell having a-plasfisol liner for sealing engagement

"\J
o/

with a container comprises the steps of applying an
uncured plastlsol liner to a shell having a skirt
. 20. .with an outwardly-flared lower portion, 'so as to form
a skirt of the liner extending axially into
~ overlapped relationship with. the flared portion of
the shell skirt whereby a lower portion of the liner
skirt is thicker than an axially-adjacent portion
s 25 thereof but the skirt is free of radially inwardly-
U directed projections; and then curing the liner sc¢ as
to puff the plastisol; whereby the resultant greater
radial expansion of the said lower portion of the
liner skirt forms the lower portion into a radially
30 inwardly-directed locking bead, resulting solely from
the puffing of the'plastisol, for locking engagement
with a bead on a container neck finish.
By this method, an integral bead can be
formed in the liner skirt during curing whilst the
35 uncured liner will have an interior surface whose



with a bead on a container neck finish. By this nethod, an integral bead

can be fornmed in the liner skirt during curing whilst the 35 uncured

liner will have an interior surface whose -3- cross-section i's a .

str.aj ght line. A further feature of the invention is the use of a plastisol
1 rnlng the liner wherein the percentage of puffing increases, within

i , as b the thickness of the plastisol increases. An enbodi nent of
t he |nvention wi |l now be described, by way of exanple only, with reference
to the drawings of this Application, in ch:- Figure 1 is a top

per spective V|ewp@%sasttLorCQBtaJ&Qﬁaﬁ@ﬁ%ed iy .a cl osure forned in
accordance with this |nve§FLpn 1S a.transver vertlc sectlonal

vi ew t aken general ly al on fﬁgﬁheﬁe%%afuﬁf ﬁ‘g&ﬁ@ £ B, speC|f|c
cross-section ofustthefshkelplasftissl fou'héoa-lmsug d:kmend.mﬂ@e' Iwme-relamtktehe

i nterl ockin reI et weel? ; t, fal n finish
9 ﬁﬁ%g‘l% WRE? 3ty el 240 Lhe GoNtaimers ne

bead; Figure 3 i's an_en arged sectl naI V|eM/taken Twoug the ¢ OSurLg,.
shomnng |n5%ollémq fhickaess of 368t pesEisOle IHCISHSSH - | i ner as appled,

and in broken |ine the pufihe @ mplodSmendl olfi RAve qﬁ@@mﬁmﬁurﬁllﬂﬁﬂyﬁwhe4 is
simlar to Figure ut h S su erlnpose%}%he&ﬁpn a. nber of |an al ong
e

whi ch test dlneﬂ§'8ﬁ§ e Yal gﬂr@& Jeferen

the draw1ngs of this Application, in which:-
Figure 1 is a top perspective view of a
10 container closed by a closure formed in accordance
with this invention; .
' _ ' Flgure 2 is a transverse vertlcal sectional
‘view taken generally along the line 2-2 of Pigure 1,
and shows the specific cross-section of the shell of
15 the closure and the liner and the interlocking
relationship between the liner and the container neck
flnlsh bead; '

CC

_ Figure 3 is an enlarged sectlonal view
taken, through the closure, showing in solid line the
20 contour of the plastisol liner as applied, and.ih
broken line the puffed plastisol liner after curing;
. Figure 4 is similar to Figure 3, but has
superimposed thereon a number of lines along which
test dimensions were taken of both the uncured and ;Q



‘cured plastisol; and Figure 5 is a graph show ng puff percentage plotted
against initial liner thickness. Referring to Figure 1, a conventi onal
container 10 includes a body 12 terminating-at its upper end in a neck p
Tinish 4. The latter carries a closure 16, made in accordance with this ,r>
invention. Referring nowto Figure 2, the container 10 is of gl ass
(although it may be of other naterials). 100 = The neck finish 14 includes
a free end sealing surface 18, and has an gternal integral |ocking bead 20
axi ally spaced beIOM/éhe sealing surface 18. The closure 16 has a contoured
shel | 22 having acpradtPLaf }?ﬁgr The shell 22 includes 15 an end
panel 26 surrounded by an aRighty Enﬂmrajlg*aprpesﬁmgirrg]m pEoraeni®g28, and

al so includes a gene | mnates in an

I ntegral, |nmardl§ a. cte %ﬁ%ﬁ %éféﬁif fi; %ﬂ}éghéigcyllndrlcal upper
portion 34 and a radially 2®efexoumaa$@|@1g%w&itkw%wﬁﬁiﬂ%nWMQﬂaéd | ower
portion-36. dhe |b8%%a¥4e’rnpbugﬁéll§d‘e§@%@dy S@lté{ﬁlrﬁm—@ratﬂ R 38 and an

integhal linér skirt 40. Referrin oy/to F| be seen t hat
the l'iner 24 is cBRPBHrend b}"rr%a"hgc g‘se a%ﬁcﬁ%fltcf‘ he
presel ected cont oylLostibe pBasﬁa&@l1mha©¢nﬂ¢zn&etﬂm&ﬁ|thmslmawqytumn ts
uncured state. Because the ﬁg%d{_{\g Jﬂ&ght 42Ff‘%§1t t? stéﬂ c?d’%'weer |1

ce

cannot have any |iner- forn1ng pr ﬂ tions or SSe’s 1 n e perlggeral
surface thereof. 36 of Zhassef babt @%@nastawﬁﬂlhﬁiQﬁ Qﬁhﬁﬂwﬂﬁﬁﬁ 1 li ner

24 must havgg in hg akbkt riaDshni &7 Naé19aéd ager e veu@meamvfg oss secti on,
Is either a straight |ine

wi.t hdrawal of theSpafheRe ?ﬁe gﬂ :‘/}ggelaﬁs?l;’?g‘?@agr{}%&é%; (s)llqp 1198§ead sl ope
sG_as to faculutaQ@ wktihdigwabaotdt belowutite ngealing surface 18
U The closure 16 has a contoured shell 22
| having a plastisol liner 24. The shell 22 1ncludes
15 an end panel 26 surrounded by an axially inwardly-
opening channel portion 28, and also includes a
generally-cylindrical skirt 30 which terminates in an
integral, inwardly-directed curl 32. The skirt 30
has a cylindrical upper portion 34 and a radially
20 outwardly- and downwardly-flared lower portion 36.
The liner 24 includes an annular seal forming portion
38 and an integral liner skirt 40.
Referring now to Figure 3, it will be seen
that the liner 24 is contoured by means of a moulding
s 25 punch 42 0 the preselected contour, the plastisol
v which forms the liner being in its uncured state.
Because the moulding punch 42 must be withdrawable,
it cannot have 2ny liner-forming projections or
- recesses in the peripheral surface thereof.
30 Therefore, the as-applied or uncured plastisbl liner
24 mﬁst have, in its skirt, an internal surface 44
which, in cross-section, is either a straight line or
curved in such a manner as to permit withdrawal of
the punch. The surface 44 preferably has a slight
35 slope so as t0 facilitate withdrawal of the moulding



punch 42. It will be readily apparent that this slope nust be radially
outward and axially dowward. If it is assuned,that, upon being heated and
cured,. the plastisol material of -the Finer 24 5 wi Il expand of puff at a =
ud@ermrate irrespective of thickness, it will be seen that the internal
ciﬂﬂkur of the liner 24 will be nodified fromthe uncured contour in
accordance with variation in thickness of the liner. Thus, by radially
outwardly enlarging the 10 shell skirt 30 and thereby providing for an

i ncreased thickness in the |ower part 46 ok the liner skirt portion 40,

then, when the liner material puffs upon being cured, the increased

t hi ckness of thepunaterddki rit porltli dre 4¢adiilly eepairentn thatadhdls y i nwar dl y-

15 directed ex 'dﬂbﬁﬁbéthd%Hﬂlj”bd%%aJM“dqa o %ﬁq %%w%ﬂ%@dthe

correspondi ng expansi on of_an axlally adjacent part of liner skirt.
Thus, by properly contouriXy ithe Siagsunsd ttll?@tshéllplonzi’eltnlge heagked part 46
of the cured pl asid selr dd Nevhe ki Tds B0 matcdafdines aneadiialdry 24 -

i nwar dl y-di recte ead 48. . CertaiJy pl.astisal articularly plastici é&f
ol iy chlor L SETRATHES Ol BT BT PES B0 e segmiade oF

| ubricants, stabihicderessanidt pUifil rige sgent $hathd heercdrtrages comteirch 25
addi tives vary dspeti g horb 4 Rl G d MR RAGER0GdLedGTeNt . These

pl astisols, upon curing, do not unifornmy puff, but their puff rate (i.
per cent age i ncr exdREIW i &G%’éj)a“}%e d@ﬁéhd’@n"tladﬂocfhéni ﬁlhtlcéﬂ”letsﬁl @kness

The behavi our oftk@etymaa.l Jfhus, Hyastddtell1gf otuh:Iw%."ldlllyd elﬁajrkglmgt faked in
::Inglrjégsg’s { gm %gggl' Jx(MO% O‘il(g rﬁf%%rheaoy 'ﬂc;otvr}. fn@t oT - a:[nhllgxlg%%sassed
_ thickness in the lower part 46 of the liner skirt -’
portion 40, then, when the liner material puffs upon e
being cured, the increased thickness of the liner
skirt portion 46 will result in a radially inwardly-
15 directed expansion of the portion 46, which is
greater than the corresponding expansion of an
axially adjacent part of the liner skirt. Thus, by
properly contouring the skirt of the shell 22, the
lower part 46 of the cured plastisol liner skirt 40
20 defines a radially inwardly-directed bead 48.

Certain plastisols, particularly
plasticized polyvinyl chloride, sometimes contain
additives such as pigments, lubricants, stabilizers,
and puffing agents, the percentages of which

25 additives vary depending upon the closure type and
package treatment. These plastisols, upon curing, do
not uaiformly puff, but their puff rate (i.e.
percentage increase in thickness) is dependent on the
initial thickness. The behaviour of a typical

30 plastisol of this kind is illustrated in Figure 5,

~ from which it will be seen that if the initial

thickness increases from 0.254 mm (0.010 inch) %o
0.787 mm (0.031 inch), there is a marked increase in
puff rate, and that the puff rate decreases as the

35 initial thickness decreases from C.787 mm to a value



C0.787 mm (0.031 inch), there is a marked increase in puff rate, and that

the puff -rate decreases as the 35 initial thickness. decreases from
0.787 mmto-a val ue -6- of approxinmately 1.27 mm (0.050 inch).
particul’ar reference to Figure 4 and to the followng table, in an a<:
study of a closure:-having a plastisol which includes a puffing 5

the actual thickness of ‘the |ower part of ‘the liner skirt, in both its
uncured and cured conditions,. is given.in th@~tabl e as measured al ong a
series of. |ines peb@eggp@ukamatalyhe expegefol onerisey f ace of the liner and

| ocated at positions denoted,.1 ure_4,by the ef@rence etters A
to Q POSITION  INITIAL THWE%&E§§r91°ugar reEFRRRCY | F R % A E

(i nch) mn to the fodthying table, in gn3sctual stydPisy a o 66
g:ggG) 15.!.(801 )closure gaggng a pla é 3%)whlch 1n91@@e% %1puff93é) C
(_016f*~ 50. 76a8ent, thepagfugl thlckness of sthe lower(pggb)of the
1.02 ™" (.040)1Ener skirt, iR 63th its uhc@®”5d and curdd 17
8:816) 20 (6036)cond1tioE550%s given QBSg%; table aé‘meaiubﬁd élggz) H
(.041) 1. 63series @foﬁdﬁes perpendlculgrOHO the expo9ed)inner 1.52
g:g?o) K- 042)su}fgge ff ghe(lQﬁQ} %%% locdtéd at p031€59§§)d3§oted536)
1.52 80060)1N Figure 4 bypthg referengeoéthers A tq Qy
(-058, 0 POSIZ3ION INCTQZL) THICKNESS. 37 FIKADSQHICKN&SS
\,/ _ (ACTUAL)
P mm (inch) mm (inch)
A 0.33 (.013) 0.66 (.026)
15 B 0.30 (.012) 0.60 (.024)
C 0.33 (.013) 0.63 (.025)
D 0.41 (.016) 0.76 (.030)
E 0.51 - (.020) - 1.02 (.040)
F 0.63  (.025) 1.17 (.046)
20 6 0.79 (.031) 1.32 (.052)
= 0.91 - (.036) 1.50 (.059)
I 1.04 (.041) 1.63 (.064)
J 1.04 (.041) 1.52 (.060)
K 1.02 (.040) 1.47 (.058)
_/ 25 L 1.07 (.042) 1.50 (.059;
R, M 0.91 (.036) 1.52 (.060;
N 0.74 (.029) 1.47 (.058;
0 0.53 (.021) 1.37 (.054;
P 0.33 (.013) 1.14 (.045;
30 - Q 0.18 (.007) 0.81 (.032;

It can be deduced from the above table that
the degree of swelling of the plastisol is found to
vary within a comparatively small range of values of
puff rate, exéept in certain zones of the liner, in

35 which the puff rate is found to be greatly enhanced



P 0.33 (.013) 1.14 (.045) 30 Q

0.18 , (.007) . 0.81 (.032) It can be deduced fromthe
abovd £abl e that the degree of sweltling of the plastisol is foundto vary
wi t hi\pY® conparatively small range of values of puff rate, except in
certain zones-of the liner, in 35 which the puff rate is-found to be
greatly enhanced -7- (for exanple, along the line P, the ratio of final
to initial thickness is 3.46). This enables7the puffing in the applied
area 46 of the liner to be predeterm ned so ‘as specifically to define the
bead 5 with a dofdourxanpld, valdng ntier |loicle Fgnedteh tdini bepfl 2Dhaf tdhe

contai ner neck fi r S400d,mts t §U|table
design of the radlr!La o]'uat':{\'/\/a)crt%jiscegnrpagr)éa gfﬁ}t) theThs eﬁ%aq{( <% % é{ﬁ T¥htour
of the bead 48 rrayllbe“'sebe%wlh%‘il%'rel% 46 off dda driefedio TRe closure, 16, as
thus formed, is apd@std il citad nffe il e AR rafbftlhfe RS Wep PN O

the container; the bead 48 engage over d .bene th 2Q with a:snap
' action, whil st the'”btg'é(f' @ﬁg&ug %é’c a]Vr/]V]e %if aﬂh c{'bee aZ‘g Sfhe
closure, when applaGdfistisetcdmrdinabanexk rﬂa.)nnlseh.r eaTd: |]'.)B pro aﬂa off or

Chumbed of " depengh e 400 | Non SO0LHS, YadDPSAd iy 4, dp

the closure, resealing 1S si acconpl I¥s e closure .

on top the neck f|W%WWbr%tﬁ¢F§1 mnﬁﬂmqnhm%@%@% It:“UrEO,
When this occurs, §he makﬂedfhﬂﬁe%‘arwwyed)e spec:.flcally -

10 predetermlned _
' The closure; 16, aSﬂthus forme&, is applied
" to the container 10 by pressing the closure on to the _
container; the bead 48 engages over and beneath the N
bead 20 with a. _snap action, whilst the bead 48
15 becomes wedged underneath the bead 20.
_ The closure, when applled as set forth
above; may be readily pried off or thumbed off,
depending upon the contour of ‘the bead 48. After
rem¢val of the closure, resealing is simply
20 accomplished by applying the closure on top the neck
 finish and pressing down until an audible snap
occurs. When this occurs, the container has been
resealed.

(C



‘CLAIMB 1 . A cl osure conprising'§f§ﬁ€TT_EEVTﬁ§ma cured pl asti sol

| iner wherein the plastisol is in a puf Mmu“‘ner having a | owel,
radially inwardly-- 5 di rected, Iock[‘mlﬁgmu““ solely due to ﬁé?
‘puffed state of the plastisol, for |ockiRg engageherit Beneath a contai __;2
neck finish bead. 2. ~ A closure according to Caim1l, wherein the
shell has a cylindrical upper portion and an 10 outwardly-fl ared | ower
portion against which there lies the |ockingg8bead, the thickness of the
. liner being greateprirykhe 1'ocking bead than in axially- adjacent portions
of the liner, due Eﬁéigg—puffed state. 15 3. A cl osure according
to aim1 or daim2, whereidncilRgureneonpaisingeanthalltapeirng 2 st ekl ow

the locking bead, phestagbit eifepralvhegeadaibist ptAstisatedsskird poFsdon
bet ween the ends of .the flared portion. osur
gep ég h

. 20 ) . A cl
according to any ofi&®&f -t &di RGVLPG As1oWREBr eF AT ALLPI IRYZEHY TS one
havi ng a puff5Srat edibhecliedncleakeagwbthdt hifokmedssobely due td\nthe
intertediate artic len 5t n r osy LN ne
of the preceding 2§ﬁffgg|§$%§? ?Eg%%%t?%%%5?5?%'afﬁfcﬁégggﬁ%r?%%%%gﬁ%% el
having an internal beRR&thoR gRBtirénepl asckséiniabl beiedg a |iner skirt
having an internal gsurface fpe@i@kurddiedkbydingetdl y1diner! ephdrof £CERONS,
wherein the shell, gdhic'nt a Io&er gort;on of "t he go %aéner skirt, is
radi al | y- out war dl yS&fir rgéﬁ,atﬁg LAACR 8L UBPeThROEEI AR | ¥R r2Ror ti on of the
liner skirt Bbeing gusatedlyhdiariedt lotreznpaditdornagpdnst omhdéht tieeté ner,
and the plastlsol ReLRILAE FokiIALMBLER, the thickness of the liner
i ' being greater in the locking bead than in axially-
adjacent portions of the liner, due to its puffed
state. _ S
15 3. ‘A closure according to Claim 1 or Claim 2,
wherein the liner has a terminal tapered ramp. below
the locking bead, the ramp terminating against the
flared skirt portion between the ends of the flared
portion. ' :

(N

20 4. A closure according to any one of the
preceding cleims, wherein the plastisol is one
having a puff rate which increases with thickness.

5. An intermediate article in the manufacture
of a closure according to any one of the preceding
\_s ' 25 claims, the intermediate article comprising a shell
having an internal liner of uncured plastisol
including a liner skirt having an internal surface
free of radially inwardly-directed projections,
wherein the shell, adjacent a lower portion of the

-30 liner skirt, is radially-outwardly enlarged, the
thickness of the said lower portion of the liner
skirt being greater than that of an adjacent portion
of the liner, and the plastisol being of a kind which
puffs when cured, whereby thickened zones increase in

35 thickness to a greater linear extent than thinner
‘zones.



puf fs when cured, whereby thickened zones increase in 35 t hi ckness to a

greater |inear extent .than-.thinner zones. -9- 6. An article

acc ng to daimb5, vvherel n’ thilmmmulmulmm puff rate which increases
W t i ckness. 5 Img a closure including a
shel aving a plastlsol liner for séalfng engadenent with a container, the
met hod conprising the steps of applying an uncured plastisol liner to a
shell, having a skirt with an outwardly-fla gd | ower 10 portion, so as

to forn1a skirt of the liner extending axia into_overlapped rel ationship
with the flared pbrtion of ﬁﬂea§ﬁéFFesﬂPFPrﬁﬁéSeE9 SlpdRep  pBREF8AHNOf t he
liner skirt is: thtakeblabemsam nxsah! pusd agest wpdehi 9Acrbasesl whyh t he
skirt is free of égdégn % i nwar dl y-directed projections; and then
curing the liner puff t he plastisol, whereby the resultant greater
radi al expanSion @ the sai d MQﬂbodpoftmehlug ahelbsnee $keiludfogme the

| ower portion int r k

resulting solely ?§%$tﬂéa£h¥ g@éghiﬁgi géS?SgPS ?eglﬁﬁgk|n§ ﬁagngﬁﬁnt
with a bead on a Héﬁ?aﬁn@?nﬁéékerpnlgﬁ msthod compRigingoghacesraPngIt o
Caim7, wherein 4pg1g kngtaﬁfuhberuacpnedthsaer1ha§ramolatshem& surface 25
which is a straig t llne In hod accordlng to

Caim7 or Claim hﬂgrﬁlﬁkg%g Hﬁ%ﬁr%& PPﬁgFrF}YCSHPBSHE&°H§ Treans of a
moul di ng puh@h. 1portlon, gonmeshbd focwrdi agird aflytbrelohell arfrending

axially into overlapped relationship with the flared.
portion of the shell skirt whereby a lower portion of

the liner gkirt is thicker than an axially—adgacent W/

. portion thereof but the skirt is free of radially

15 inwardly-directed projections; and then curing the
liner so as to puff the plastisol, whereby the
resultant greater radial expansion of the said lower
portion of the liner skirt forms the lower portion
into a radially inwardly-directed locking bead,

20 resulting solely from the puffing of the plastisol,
for locking engagement w1th a bead on a container
neck finish. '

8. A method accordlng to Clalm 7, wherein the
skirt of the uncured liner has an 1nter10r_surface

25 which is a straight line in cross-section.

9. A method according to Claim 7 or Claim 8,
wherein the uncured liner. is contoured by means of a
moulding punch.

10. - A method according to any one of Claims 7

30 to 9, wherein the plastisol has a puff rate which

increases with thickness.
11. : A closure COnstrucfed and adapted to
operate substantially as hereinbefore described with
reference to, and as illustrated in, Pigures 1 and 2

35 of the drawings hereof. |

¥



30 to 9, wherein the plastisol has_a puff rate which—+increases with
t hi ckness. 11. A cl osure constructed and adapted to operate é;f)
|'%
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An internediate article in the manufactdreof‘a tl osure according to Caim
11, the internediate article being substantjqly as hereinbefore described,
and as illustrated in, Figures 3 and 4 of 5 the draw ngs hereof. 13.

A et hod of making' @ cl osur éA? P FOTTRAL &t BTt G 18 130 dh e SRS i
described with refefencelésurangbesrdidgisid ajlediad M1 Fithy enterined £fe t he

any one of O ai ms AT HSY e tre AR 8 R G orai ng To any
one of dains 7 tdageniba aignd Rs vitlustiztaed me@idundssip @inda 4 of
container. g the drawings hereof.
~t 13. | A method of making a closure, performed
B substantially as hereinbefore described with
reference to, and as illustrated in, Figures 2 to 4
of the drawings hereof.
10 14. In combination, a closure according to any
one of Claims 1 to 4 or Claim 11, or made by a method
according to any one of Claims 7 to 10 or Claim 13,
with a beaded neck finish of a container.
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