Descri pti on VALVE RETAI NI NG DEVI CE [ 001] The present
invention relates to a device for retaining a flexible
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retained, within other artitles such as closure
devi ces. [002] Flexible valves conme in many forns. For

i nstance, WD 2004026723y Lpbes | am nar-type
fl exi bl e nmenbrane val v@esﬁﬁiﬁﬁé}ﬁP 0545678 B - . and
EP 1005430 B - . VALNVEIRETAINMNG DEMICEbased fl exi bl e

val ves which are non-lamnar in shape. The foll ow ng
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anghd n whi ch the shape does not have major surfaces

whj rall el to one-another. [004] These
noﬁ-ﬁﬁgﬁé‘ﬁ’ﬁ\'fal ves are used in association with
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res onds B‘yfﬁhl s increased pressure within the
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pr %lélpor I ng?ig%e&cg]lb\gg'@gety S%h}'ﬁ%]ét that v?hen a user appl?lgs 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.



shape of the val ve head. [005] EP-B-0495440 descri bes
how to retain these valves within closures by neans of
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within the closure at the rzlevant place and then a
retaining piece is pushed over the valve until it
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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, it 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



the orifice. [010] Another problemthat is known in

relation to these type of flexible valves is that
whewalssos hey are so supple they are accor di ngP@T/gRi00®053917

difficult to handle and position within the closure

during assenbly. This slows down the assenbly of the
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devi ce conprising a non-lam nar self-closing val ve_ . .
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by sati. d d%viigtfe' (Hwa.r act e{.i sed | nlt hat the retaining
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anglobdie attached Figures, in which; [016] Figure 1

sho cross-.sectign throygh the vice wth a valve
10221} 905 Belprie 1 ég'irie&nﬁle[dt@’i*?f lfpwaﬁpéhngw?%“eé to heretnafter as a
Cr fesdiniag ¢inig AN corsistgh hbeldeesingle-piéde articly afithia sordattpd® tchimney”
in. pesikti o .01 Fi 3 shows er.spective view
or e ort AP Y. T GBAS BB BREE By YorShemoty
Fi packinery s bavglleitheaetainang iing1 \Atawmeshd oh thechbyimgy 14l is la radially
VabWafdly SBBtheisPrfRQS1 1L IAQ he it Fhdifl G dR (s § frface 11 anoth
Cr0Ss- se%tﬁ?gngg. one 1ha‘ﬁ ?leo(% t he g‘e%dce wstﬁsggvsaf ve =~ anoter
cr ¢ipgdar walk |2, 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



position and with the device positioned in a closure.
[021] In the follow ng description, all orientational
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used in relation to the croks-sectional draw ngs shown
in Figures 1, 2 and 5 and should not be interpreted as
| i fotd &gilpn the invention or its connection to a
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relatlvel su stantlal sl ze formof_a rim
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026L. T th l,v | £.l .
10291 137 iy OBl O M o Mt MR S oot Wow. Tois
beisweeause theaitfuctide @symiretrical apd isgdenticilamebott sidg027]
F I
[030] b'egtjkg'\e%nﬁﬂgﬁﬁ% iy o%ev%él)rfv%l R%llv% g%{lﬁﬂéieﬂ'@ﬁ gﬁcé P%E[ﬂ@r gh% retalmng
befing 1 iepasitinped V% i clgsyge 28sThedpsre 30 hmmwlartwall 21 which
S hpal LrobRioHMARIsSIoRREdnb Hith thea3$8f Be tdtaiatHGinghi. Qi]oﬂlé the radially

need be b t.fixed. For .instance, it has been
{ olier Yeee 4'# ftlff hisiargalmedrgd 224n thedar Af ¢ PERIcqbiont
[031] over Abyheaupperendiagvedis2 1i is ansttier walha4 whichhtaﬁ getpepdivalar® wall 21.
reta 1. This is
be?@ﬁ%ﬁtﬁeexéenﬁ%a&l%&‘?gﬁrdE %Valf %ent over along the
[032] e nt i Wheoitheretdiming niog 195 fittbdtathe almum@Orlt wwgughedritoth¢ ¢lesure until
th’él&ﬁrfb%lig &1@% 19" thé&B Wih HeARRErsidd FFHHIDO FuREDH seQHRS bead 13,

by nore
yon 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.



degrees so that it lies against and substantially
parallel with the surface of flange 8. [028] Figures 3
wa@r@eA25how per spective views of the retai ni ngPCT/RB2005/053917
In Figure 3, no valve is pr®sent and the crinping
flange 14 is upstandi ng and not bent over. In Figure
[034] 4, aFwaherealthough ﬂfeev&%tZ IR bethshodvn timiel’ﬂ:ﬁnfﬁed e tﬁérehﬁlﬁng ring
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ri
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i nsteek @ﬁ}hemeﬁsemélﬂda vady e end|re2dningcings darn@ﬂ mamtaheed Wlth
r ebNihstEnkfildd 1 snap-fits i nt o the closure 20 so that
the two sealing beads 13,22 forman .interference seal

[038] in a’ngiheeadvaaiage RhBnYeRtipmis thatthe rigiddy ofithedlange pfbe valve is
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course oss ch, met hods coul
gI ﬁéﬁ %eﬁessé‘arﬁ"éls?% F‘?P@Iaée ?%\%%f’ﬂ’fl%%?ﬁf’émﬁﬁ &“‘ér’i‘&ﬁ% A0SR to retain
metesyalve34] Further, although the valve 2 has been
shown to be crinped into the retaining ring 1, it
woul d of course be possible to glue or affix the val ve
2 tothe retaining ring 1 by other nmeans such as by
chem cal nmeans. [035] Further still, it has been found
that contrary to expectation it has been possible to
bend over the crinping flange 14 without the need to
apply heat to soften the material. [036] Yet further,
al t hough only one valve 2 has been discussed it would
be possible to design a retaining ring 1 which could
have nore than one valve 2 crinped into it. This m ght
be useful if it was desired to have a closure with
nore than one di spensing




orifice. [037] Although the advantages of the above
descri bed retaining ring have al ready been di scussed,

wQ 2oveoorsed rigidity to i nprove handl eability aPdI/EP2005/053917
prevent accidental passing ©f the valve 2 through an
orifice of a closure), further advantages may be
gai ned. One such advanta ' at the val ve and
retaining ring nmay be prqegéighgled on a different

[001] PT OdUCH| r@ﬂ%rﬂﬁ%:&!\ﬂ?e {1 DesmpligndRAGA- %ﬁnﬂgeml&ﬁ %?@(Zt) Petained

produce th osures’ or assenble the cl osur
di £ 1 er BRTE Heteasn 544 velye camprisesediange ($)h@1<l/t§r> \lilgsdlfé(rﬂf the flange
ret ai n{g)gs intRgseddy the dedee) shdraorricedini tbitltie tehiing device is a
cl osure _can.be (@duced or assenbl ed, a stock of these
pre-as%@%@T@?e@gT %s and retaining rings can be

[002] mai nt aAmredining ddviae(l) mrchwt!f ¢laim 1,[vaieBdin Amidtvibre (2) is retained in

advant the rigidity of the
flangeﬁgfdgﬁa;@ZPt%&S Fggéé%a% means of a . .

[003]sj ngl eAgplabengdevies @) acmrcbng tp aifs rVéhWeltl saidyalvie {3 retained in
art 'an@H@haéﬂ)b§b&%g%ﬁﬁﬁﬁﬂ lage.Us€ two separate

articl t he tal and t he ¢l osure,

[004] e ai nATHEINIE ) ACodin fo SR RIEcEAe, %WP&@H’( sgjd device (1)
conpr i siapbe aetmned bvahimloﬁﬁd: (203 bp smeags vk meci{anjcal and/or a
retai ngd IQﬁ%?In wherein said val ve conprises a
flangeﬁfgy, and t he rigidity of the flange (8) is

[005]i ncr eadedosuye ¢ameprising arstaining deviee 6ot eompsing amarklamindreself-
retainj [ [ ticl 4 :
retai mblﬁg“% zél:vg 22) i aﬁlae§ gg?%lllﬁ n%ect 0 celwg iaw f ,?ec\%%l gg éiiarl]lﬁ'
said valve (2) is retalned in said device (1) by being
crinped in place. [003] A retaining device (1)
according to claim1, wherein said valve (2) is
retained in said device (1) by being glued in place.

[004] A retaining device (1) according to any
preceding claim wherein said device (1) may be
retained within a closure (20) by neans of a
nmechani cal and/or a chemcal fit. [005] A closure
conprising a retaining device (1), conprising a
non-| am nar selfclosing valve (2) retained therein,
according to any preceding claim



