WO 2006/ 021509 PCT/ EP2005/ 053917 1 Description VALVE RETAI NI NG DEVI CE

[ 001] The present invention relates to a device for retaining a flexible
valve. This device may then be fitted into, and itself retained, within

ot her artiwioewo@utitoas cl osure devices. [002] Fl exi bl ePCREREESASHTE | N nmany
forms. For instance, WD 2004026721 -1 describes |lam nar-type flexible

menbr ane val ves, whereas EP 0545678 B -. and EP 1005430 B both descri be
silicon based flexible val ves whi =l am nar in shape. The follow ng
description is related primarily ¥jb$¢fﬁé§HW¢w form of non-Iam nar
self-closing flexible val ve¥ALYEREFTANINGDEMICE t hese types of val ves may
be generalised as conprising a concave or convex shaped head portion, with
at | east[06hke sl iThe peesentdaventidn relatesito a deniceforretaihing a dlexible0@bie. This dénies

appl i cation the, JifbiRe ki and'; gb@}&ﬁné@wﬁ@rnr&hm&s@eeheas%wst antial ly
unlforn1th|ckne s wth major surfaces being parallel to one-another. The
term "non-lafeHE$™ relates to forns which have a thickness which varies and
i n whi chjobYe  slFdxébld 8ises wimelin iR eorans. Fodlidsemes whi ch are parallel to

one- anot her. kg@ﬁboagﬁé ; hon- | am nar val ves are used in association with

cl osures which el ves used in association with containers hol di ng
such consunabldesquibetilaminar-ggpe flexipld membrape walveskebestasp.  They have the quality
that when a ugfFpsaBgId BS. pressure to the container walls (for exanple by
squeezing) the Head portion of the valve responds to this increased
pressure wi t hi®#®9t he contai ner by opening outwards in the formof "petals".
The fluid contEPimﬂdﬂGBhi n the container then passes through the slit of the
head portion I [ ally
resilient suc% ?cr}/b%s}/lﬁ:b{lgy %{“bl t@ﬁggggfﬁgg%%lm%ﬁr@hﬁyﬁey%% back to
their origi na|folé.mp§d@squntmn lncql@aépwganlm@ &hellamtefqmtqi nan-amingself-glosi@g and
accordingly rqﬁm&m@a%&awcﬁonmth&yemyﬁebsf%%@% eﬁé}hﬁseaaﬂuced

pressure sucks the .o "petals va ori cl osed
oo hon. - Thi SOBBRFTE R Gandye o o Jrea hapdmrint, %t Seab 1 & il 8l 1 o
val ve head. [ GflonEhhdB: 426440 descri bes how to retain these valves wthin

closur eS[OBX] Meany tﬁ; application the term “laminar” relates to forms which have a substantially
uniform thickness with major surfaces being parallel to one-another. The term

.1

“non-laminar” relates to forms which have a thickness which varies and in which the
shape does not have major surfaces which are parallel to one-another.

[004] These non-laminar valves are used in association with closures which are
themselves used in association with containers holding such consumable products as
liquid soap and ketchup. They have the quality that when a user applies pressure to the
container walls (for example by squeezing) the head portion of the valve responds to
this increased pressure within the container by opening outwards in the form of
“petals”. The fluid contained within the container then passes through the slit of the
head portion of the valve. Further, the container walls are typically resilient such that
when the user stops squeezing them they move back to their original shape thus
increasing the volume within the container and accordingly reducing the pressure
within the container. This reduced pressure sucks the open “petals™ of the valve back
to their original closed position. This self-closing property is aided by the concave
shape of the valve head.

[005] EP-B-0495440 describes how to retain these valves within closures by means of
retaining pieces. Firstly, the valve is positioned within the closure at the relevant place
and then a retaining piece is pushed over the valve until it snaps over a retaining bead
within the closure. The valve is thus held captive between the closure and the retaining
piece.



retaining pieces. Firstly, the valve is positioned within the closure at the
rel evant place and then a retaining piece is pushed over the valve until it
snaps over a retaining bead within the closure. The valve is thus held
captive be¥QRWa/0t15¢ cl osure and the retaining piece. WOTEFYSHOBIE09

PCT/ EP2005/ 053917 2 [006] Anot her met hod of retaining such valves within
closures is described in EP- B-1131252 where the valve is positioned within

t he cl od0#6d andAnother metbed ofiretalning such yalvesoyithimelopes is described im| Bure itsel f
i s bent over 301 1@@@52 waer&ﬂabmehmsmehe@wmn Hea9@ure A8 thend! déﬁ)rhﬁbl'b wg hel d

captive again th ur ed rij t. shoyl e stressed
thgt nei tger %é’?ﬁt ?fgkgdfsh]?éstc@ﬂw&ﬁs%ﬁhf‘tgﬁf‘imﬁ’%%cé"h‘?ﬁ?)gl e val ves
to such an ex?zﬂv&mtﬂmﬂnetdhxmﬁ*mgmnsﬂ@@esmhgathbsnmpedhmgfunct|on| ng of the

val ve. ] Co I A I f,pod

pr oduct &Pljuch gtSS%LE&P ﬁﬂgéeﬁ%n& §feithrf)%e ‘Q%(ﬂ F&t‘?ﬁ% ?@%@g ﬂ%@l ged over
the mouth of tlmlabrmoéwleanemtmtmg ape change anpartscPndhe Binctieningef thyst

di spensi ng. Tgg&€nove this foil the user nust first unscrew the closure

fromth nt ai t he of f. th re- crew t he

cl osureei%@gk on BHWﬁmé@ﬁ&aqrﬁBwaid‘?%@ h%%%ﬁ’oa 'S YA 2% he user may
then squeeze kdtchupoofici nge peainbleffoﬂamnnbmepafﬁiadbverhhmgdrthbﬁ&le\camuimeland t he
associ at ed 5%}&1 to% r&hﬁ@ed?rﬂ)i" tﬁ@'ﬁis?dx%%b% éoﬁ}'{eﬁmvé‘ ﬂoﬁﬁl??&@ﬂm ghove.

[009] It has been owev or sone to rrere pus a pen or

ot her such oﬁf%élescrfemtéaghsméomtbﬂ:w t{ﬂwep meeme ben fersses

t Er Ou]gh. It he V@dré(\@tlﬁﬁﬁoshﬂeﬂck bﬂbM@ntahﬂlr'] fcnjcia ﬂﬁemrbaétecmmh uﬁﬁﬁtdsertrﬂ’aypl erce
this Ol W t hout the .o r ve .the .c ur t he, gont ai.ner .

At hough, 1 i Deltsgheste BE FonetiReragd Faree e BibgBSRbleh ob Yivh ARy SO ABLRED
cause for consmauhgr dsifice sitwated impher dlosurd, gs disculsed abesssn known f or the pen or
ot her qu@]obJ ©fthal BecRURbwR HbwEE, f&@doﬁe s 0 inEr%]ﬁdsHH‘ia@n 8P§thér sﬁéh possi bl'y

by di sl odging the retalnlng plece fromt cl osdre. é | ve may

then be di spefgs thegpghthe paber-of the clpsure, & ﬁb%mésesﬂgo ﬁ%f'e it is
flexible enougﬁoﬁghthxaﬁﬂxﬁéiﬁb}ugiundéxh%tbwﬁneleethlﬂoﬂt\hﬂrout meﬁead&e rd:ditﬁleval ve may

be covered in,product be di e d by
soneone who vvfahg ﬁof“ee{:{/\olartehecﬁmmner fqz %ﬁo M %g%ﬁ{;gi\@r &5 &%%%’g retaining
pi ece however hygiened mub\g&wetfmm@m tbluemglreumpeealshynt:lw ibeen knownyfor the| | vy
manuf act ured 6 PEP it S6ch ?fd;ﬁkh@ﬁttﬁeﬁh?e@r&ﬂit&&:hﬁecgﬁcﬁﬁfoﬁr Bﬁl@b‘yhe si ze

of the orifi e 0 er robI hat known,in r hese
type of fl exi kod@e sllesreﬁaena&e e et the Jyhealpeseglalvgmﬁﬁeq P&P
accordi ngly quith@rotiut{ witenl the &omtainendd .ﬂu&m:di since it isdlexible enough to pass through

the orifice. Further, because the valve may be covered in product it may be disguised

and accordingly ingested by someone who was not aware it was there. Choking could
result. The retaining piece however would not pass through the orifice since it is
typically manufactured from harder material of a size which is greater than the size of
the orifice.

[010] Another problem that is known in relation to these type of flexible valves is that
because they are so supple they are accordingly quite difficult to handle and position
within the closure during assembly. This slows down the assembly of the closures.
Further, the valves have a tendency to stick to each other and although talcum powder
is used to reduce this problem it can also slow down assembly of closures.

[011] It is the purpose of the present invention to overcome these problems of suppleness
and flexibility so that it is impossible for valves which become loose within containers
to pass through closure orifices, and also so that the handleability may be improved to
increase the efficiency of the manufacture of closures.

[012] In particular, 1t is an object of the present invention to provide a retaining device
which is a single-piece article, and which is adapted to retain therein a non-laminar



within the closure during assenbly. This slows down the assenbly of the
closures. Further, the valves have a tendency to stick to each other and

al t hough tal cum powder is used to reduce this problemit can al so sl ow down
assenbly ovocessemses. [011] It is the purpose of the prPETMERROS/O58QITLI ON tO
overcone these problens of supplenessd and flexibility so that it is

| npossi bl e for val ves which becone | oose within containers to pass through
closure orifi msclomglvma Thizds inhwhtrashe ﬁmmditaﬂh:igehteytslimwhhh tliemal\&\ienbtt 0

increase the g e?f tiﬁﬁxﬂﬁf mﬂo%ﬁﬁély{n%reﬂhﬁﬁﬂﬁe 3 ret dif ﬁ OllQeart i cul ar,

it is an obj ect resent - nventi on _Eh evi ce
which is a si ﬁrylfémﬂqceelémamtsu@h@amfmmwef %@pgwqtefﬁhewcmqw ein a

non- | a{n' na{ :ﬁmeaa%ﬁéggh?a&m%we@ﬁ&mm int® tﬁeeiefmﬁhg)&m fd?lhdﬂﬂln%g'rhl sdl S
INn contras 0 rior ar arr an e \al Vv .S NO r.et al ne
et pet & Baon s PR 36 HEOhElof mervalg and Feind i SbinaiRh “hovt ce
and anot her eintoreolpswedfurther, anpmnhevdﬁeafmglm&eratMmmgemnot(bé t he

i nvention hasg ﬁa@%@f}?ﬁd M?ﬂe\ﬂfed%u??th@c &d fixedly into the

retaining, devi or. transportaftion prior to assenbly of
the val MB13nd r &t eespryt H’é\)‘?‘@én‘é‘blﬁ]}“ﬁﬁqtq shuningdeyice compasing 2 npRrfamiBAr s nce
the valve is fdlikeldsihgidlvé mﬁeattndrﬂnngheiaﬁsad vilive camiprises b @angeparithé ed

e O e S Bt Lo ERABR S s BYAD chS ST Ul oy b0 by one

aspect the inVEl evi'ce conprising a non-tam nar
sel f-cl osi ng denieeds ﬂ@malerm@betanml@ n, V\,herel n said val ve conprises a flange,

andt}] hf [0{419! d{?‘ﬂnﬁ&eﬁﬁgﬁﬁeh@'ﬂ&%&c‘fmw&rtﬁ@ n&matama%we%eregd;ar aﬁterl sed
in tha re ni n evice i r urt her

enbodi néh{]fﬁ ar e The BrEseas EyeRipnand i %mve@ebs% *ﬁe@ @B BY015] The
present i nvenbmasmfandxpld,mmd‘&ﬂm‘a@detaﬂeﬂﬂedcﬁpﬁxﬂiaﬁrthejmhaﬂﬁgﬁebw referring,
by way of ex%& , tothe follow ng detail ed description and the attached
Fi gures, ch 016] Figure 1 shows a cross-section through the device

with a \Iﬁlﬁle | oE@rty{ shows @sirasssection flyowsh the dayice withshwalee lgosehbimpositien.i on

through (pfrg devig ré’@§H@)w§a\@és\d—%e&lrohm?&iklﬂtﬂemet‘hﬂfhval{vé)@rﬂ uﬂgésﬁgﬁ show§1 a
I gure

t d t hout I
Chons. & PUHispectisves 4HawsamerRestiB Rt ps drvics piPoB EY VB aoH Fobos t | on.
[020] Fi[0l8]e 5 Fipuvesd shossagerspentive giewodf tiendeviva withaf valveccriokgped trepasition. a val ve
cri nped rpsg0 g@g}éﬁho%‘l mrﬁ.ﬁe&*&ﬁofﬁﬁ’élﬁﬁ %&ebﬁE%'aLkﬁe fitg [ 0211 I

thefollovmngd atlon ternms, such as up er ower ,
radial ly andp%k'il‘alwmﬁ’rtée deviee ROsitioBednja koSS t he cross-secti onal drawi ngs

shown i oFA1gur esn the f&lovﬁﬂgidéscﬁ;stfbnwpbﬁsitdﬁehal%ﬂs N'Su€h &Y @iped 1¢ver) fadibfly Ng on
the invention and ax zglf gr%rlllgec[: in rglatlon to%he cross-sectional drawings shown in Figures 1, 2
and 5 and should not be interpreted as limiting on the invention or its connection to a
closure.

[022] Referring to Figure 1, the device 1, which shall be referred to hereinafter as a
retaining ring 1, consists of a moulded single-piece article with a so-called “chimney”
in the form of a circular wall 10. This chimney 10 provides a surface for assembly
machinery to handle the retaining ring 1. At one end of the chimney 10 is a radially
outwardly sloping surface 11. At the outer radial end of this sloping surface 11 another
circular wall 12, which has the same rotational axis as chimney 10, extends upwards.

[023] Along the circumference of the radially outer surface of wall 12 is a projection in
the form of an external sealing bead 13. At the end of wall 12 is a crimping flange 14
which in its uncrimped condition is a relatively short upstanding wall.

[024] A flexible self-closing valve 2 typically has the features shown in Figure 1. For
instance, such a valve 2 has a head portion 3, which is thicker towards the edge than
the centre and which has at least one slit 4 therein, The head portion is concave with

repsect to a container (not shown). This pre-stresses the valve so that it self-closes



closure. [022] Referring to Figure 1, the device 1, which shall be referred
to hereinafter as a retaining ri ng 1, consists of a noul ded singl e-piece
article with a so-called "chimey" in the formof a circular wall 10. This
chi mey 10VQ#6PH&Y a surface for assenmbly machinery PETEEHENSFe
retaining ring 1. At one end of the ¢chimey 10 is a radially outwardly

sl oping surface 11. At the outer radial end of this sloping surface 11

anot her circmbrgreasilyt | 12, which has the same rotational axis as chimmey 10,

ext ends ggyar ds A i.&b&%l.n ﬁ&qeﬂ 5%&%.&&%@@5@3@?@%@@@ Pbhgé sqwt Sr 13 ur fA ?ce
an externa

of waII12|sa. 0 eal i

the end of vvatlyPlc%4 St‘:‘E‘i‘H‘ﬂHtu %315 EEIXﬁ“bSWHF ﬁ‘%eﬁnfbtei Qflr']qg‘ﬁ‘ﬂ Bcondi tion
is a rel ati vethis flange 8 whirhtrestclomibe vlaping siufiicé]1 1 Af fheeetaining ringl f whdndsisng val ve 2
typically has 0{: &ng%%es shown in Figure 1. For instance, such a valve 2
has a head portion ich is thicker towards the edge than the centre and
whi ch h#@6ht | eBeerimp thesvalve im plap ithej aimpigsfiange 44 isdient oyer patildsendwishesi t h

repsect to a ﬁ@ met&égﬁtltsgﬂqmmdﬁ,}'b]ogmgrs@-fﬁrmsses t he val ve so that it
sel f-cl (?ﬁ 006/0 1509 PCTLE %@g 053 ]\%%r & easi I%

si de-wa EOI’tI S 2SBRR 8 valve A i dogcamppg Hapes 130ept oyer Al FI ange 8 is
typical |y shoqriupisg flimnget8is sh(twm:bemgrbeiltaivwlad%ﬂmlES eadlallalmmrd@t shouldhe form
of arim It jeyng mﬁto%dftﬂai‘ﬂﬁ%ngle‘ﬁﬁ}b &ﬁéﬁﬁn&fhyﬁeﬁ{%nﬁgiﬂ@i ﬁ'ﬂadSFBrf cd; ¢ Of the

retalnlng rlng cate correct rlnp e Valve in
pl ace, the crianpeemfonndfhgethe grimping dangeslAieed aaly b °|ant§é{FFdW% fe@degtegsing | ange 8
bet ween ItSe|6rd&4hﬁﬁ£h(ﬂd1me$hﬂﬂaﬁﬂpﬁwﬁﬂmﬁﬂie]retahﬁh?g7ﬁng:1 Jhissis Becaisnie 2 val ve 2

th th t fl 8
Shown a5 bet niank MR 43 belf Bler Bk ind afifRmchince o gk 3R9) ° ' °
under st ood t heud valve Qaﬁgﬁtlter,tthf# oirgpingflage 1|4t00hléeb§ bgnt dyenby mgrerthan 90 xed. For
i nstance, it d%?é 5 U518 t A4 kol s DGl Pl LARGRS sfrapsTdanpd y, be bent

over by g few ees I n, order It ho e .val ve | ce within the
retaini B¢3ing whﬁgn(iésib%%%wwle%%?i{% ’F‘F&‘WF%H@%I%E Fn@ﬂbgrﬂ" over al ong
the entire ci valwﬁfs preseit and the ickimpingiflangé Myistupstanding awchov bént evet. InfRigurber , t he
crlrrplngflan t it

| i es agai nst ‘gtndﬂaﬁ’ Fggf #‘ﬂ%aﬁ%ﬁ n@%ﬁ%ﬁaﬁe sure?’gg‘ge?g%qéﬁgﬁschahgg [ 028]

Fi gures 3 andSDtbwamfemcmumumbewéI@accptd@nm@ﬁgn@sman@hn shallFi gure 3,
no vaI ve is ﬁg@ﬁﬁ@;madgqewi%&mm]ng flange 14 is upstanding and not bent

over. gure al,ve ent _and the crinping.flange 14. has been
bent ov Qﬁh he vgllg% 50 "¥ Oﬁ%agcﬁgt?e SPBftB'Fee‘mf@HIS ;5%%@53?@‘1%&5’@ in
accordance w isrbefaugmuhestmcnands Srmamatricaharid is identical on both sides.

[030] A retaining ring 1 is shown with a valve 2 crimped in place. Further, the retaining

—

ring 1 is positioned within a closure 20. The closure 20 has a circular wall 21 which
has a rotational axis coincident with the axis of the retaining ring 1. Along the radially
inner side of this wall 21 is a sealing bead 22 in the form of a projection.

[031] At the upper end of wall 21 is another wall 24 which lies perpendicular to wall 21.
This wall 24 extends radially inward from wall 21.

[032] ‘When the retaining ring 1 is fitted to the closure 20 it is pushed into the closure until
the crimping flange 14 meets with the underside of wall 24. Further, sealing bead 13,
on the radially outer side of wall 12 of the retaining ring 1, is provided such that it has
an external diameter greater than that of the diameter of radially inner surface of
sealing bead 22. Accordingly, the retaining ring 1 snap-fits into the closure 20 so that
the two sealing beads 13,22 form an interference seal in a manner well known in the
art.

[033] Alternative methods of fitting the retaining ring 1 in the closure 20 are of course
possible. Such methods could include glueing, corresponding screw threads and
chemical means.



therefore not be described in detail. [029] Figure 5 only depicts one half
of the structure which is to be described below. This is because the
structure is symetrical and is identical on both sides. [030] A retaining
ring 1 isvehearouseoh a val ve 2 crinped in place. FurtheCT/EPI0es#5391di ni ng
ring 1 is positioned within a closuré 20. The closure 20 has a circul ar wall
21 which has a rotational axis coincident with the axis of the retaining
ring 1. [084png thethegdlthddgh the vaiver?2 s deendhowhits bavaithpedintosharesairdhg rimg bead 22

inthe formo %llrsg ‘Q%ﬂnié]rid. ot her
wal | 24 whi chflﬁglggfpen .rbé ar, tﬁ%%%ﬁ%p&g%ﬁﬁg%ghe e ter@s@adl ally
i nward from vether means sughas by\ghemiea] @eaps. aj ning ring 1 is fitted to the
closure[@s]it iBurihef&HL itihas BechTourd tB& \¢oftrdty to dxpedtitfonGt hadbeéigpdssiBlege 14 neets

with the und rS|de wal | Frth eall nthe ially
out e 51 de. or Pirerise nping et yifiou (if Beed 18 B P o sof@B Bkl 11 ' Vo
an ext ef03l di a?fettfelthfgr@ﬁnt)egh Qﬂ)aqn&\rme 2dfas bben cﬂsmmﬂd‘rwmﬂd btaphsableym nner
surface of = sga i 1 &ﬁﬁﬂ E&il@ﬂiﬁém&r@&mﬁ%@bﬂbé@ cﬁfnga: ihtoif s’ 1 ¢S

into the closur 205 ?‘iwo sealn gg )rm an
i nterference £b qw hwefr SR t°|lﬁ6‘?/\ih°P$Pf%W Hm e@%t]hsw*ﬁlgsnative
nmet hods of fi érifigeg the retaining ring 1 in the closure 20 are of course

od ohdiTTar bR s Sl 5L Sl Bl i BLI58 BRDRAISRIHL 1 Pace
al t hough t he disqussedimprovebagidith toimprayehandleability and prevent hesideatabpassing ri ng

1, it woul d off GOMISE2 ﬁﬁo@ﬁ%ﬁ'oﬁh@e 6 abéti?e) OfurtRdriad¥arkdp@s ¥y ¥E gndd Onb €
retaining rin ééﬁ?‘y such as. chem cal nean EOS Furt her
still, it hasg’ﬁ af‘@ﬁﬁli;i“ﬁéli‘ Yﬁ%ﬂﬁﬁ}m{%‘géwgél&yal’ﬁ%awm BAAHT si bl e
to bend oV er profiction imaphing tah shegeachihemivhith ate dstdtopredhice cheagdgsusesoeat t o

soften the a S been
di scussed i {raé %r{ﬂ%L f)he %‘%ﬁ%’bl?me%ﬁéégﬁ% from; #m%?’%?%gé ?ﬁ”ﬁ’gﬁ’iyﬁ gtﬁg]%:%ul d have
nore than oneﬂ%%slé’ezsﬁ,embhdéﬁofpﬁtnéklﬂ’tthaﬂm dJosugg eambepsodused o assembled, das
desired to haygckeof¢heds PreCasWdnibled Wil ves bhidRtAlfg FhSRQN b RintAhéd, wed. [ 037]

Al t hough the dvan a of the above described retaining ring have al ready
been di scuss®HO%E; Yed rigidity to i nprove handl eability and prevent

acci dent@as8] passAnqhercﬂvmﬂ@e\xﬁlthnen@nnm Bulgpt therigidityf ofdke fdnga of thevalvejs, f urt her
advant ages MfchigedB) iitn FiRinal6ReOHHABLARS: it lo bl ntkoh e itk
retaining ring, may bé pre-asse on a erent production nmachine than
the machi nes Thifi MCRESEIE tQuedwP Sensraleiartigles, the Tetaling rng and the closure, 1o retain

the valve.




assenbl e the closures, if different therefrom Further, because the valves
and retaining ring can be assenbled nore quickly than the closure can be
produced or assenbled, a stock of these pre-assenbled val ves and retaining
rings can be maintained, with obvious benefits. [038] Another advantage of
the invention is that the rigidity of thg flange of the valve is increased
by nmeans of a single-piece article. This'is different to the known art in
which it is necessary to use two separate articles, the retaining ring and
the closure, to retain the valve. 6 CLAIMS 1. A retaining device (101 for
retaining a non-laninar self-closing véf"*¥4%2) in a «closure (20). the

devi ce conprising a single piece article having crinping neans 1141 5 for

crinping a valve into the devjce prior to.,assemhly, characterised . in that
Che ot mpi g means. 134yeigeRgeses b B el frrboCaRERRS YR hg ben
fromon uncridpee gRsiheidesice compiingrpintieppiede article having\crinaning meony {H8Vvi ce
(101. accorgli ng; tindhdidVdive info WY B88vidd ) Brict b MBaieRblyl |cRBEEtershd iR QAR heesS an
upstanding wall. 3. A I’etﬁl ni ng devi c%aé.lozﬁ according to C EI r’p!] or Claim 2.
I'n which the TFIFR% T3 Bflge P 9 SRR et%mé’#geag'tet’%{“q Mg 8 of the
val ve (2). 15 upcrimppedpesitinh lop oimpeddofitiad) according to any preceding Clam in
whi ch the device conprises a circular wall (101 and in which the crinping

flange (14) copprises,a, circunferentiol upstanding.wall. 5. r et ai ni ng
devi ce (10) acggr di ngAt'%'o'{ih?‘ Jé%ﬁé@rﬂﬁ%‘%/ﬂ fﬁ\%?‘?"ﬁnt 'Hé‘?"cw%e 8‘3%'?‘?'%‘1“35 a

seal i ng bedd (a@eiasonyptdeadingwdlihg t he device into a closure. 6. A retaining
devi ce 1101 according to any preceding claim in conbination wth a

non-| am nar self-closin | ve 1 T o canbl nat i a.retainipng device
(JO accordi n?‘t o] anlg‘or 10@& ‘?r%wcl%) ggzgccofqa{g{]gde%E %zg@m ?ct{' g'sh%rl?g‘hgal ve (2)
and posi ti onedimMping flange (i flds adapfed tg engageshiisinga (8 etfhardw @i ng to daim 7. in
whi ch the closure (20) conprises a wall 124) for retaining the device in
the closurgs 3P A relaining device {10 according fo any preceding Claim, in which fhe
device comprises a circulor wall {10) and in which the crimping flonge {14) comprises a

circumierentiolly upstanding wol,

5. A reldining vdevice (10} accerding to any preceding ckaim, furher
20 comprising o sealing bead (13) for snap-fitling the device into 4 closure.

6. A retaining device {10} according to any preceding cloim, in combination
with a non-laminar self-closing vatve (2.

25 7. In combination, o retaining device {10} according fo any of Claims | o 5
fitted with a self-closing valve (2) and positioned in o closure {20},

8. A combination according to Clagim 7, in which the closure [20) comprises o
wall [24) for relaining the device in the closwe.





