. VENTED CLOSURES This invention relates to a nethod of and apparatus

for provi‘gb\r}gn?“\_‘ent ed closure for a cont ai ner and i tpcagGBImosher |y
rTelates t nting nmenbers for container closures. . An known type of
container closure is a cap having a none-gas tight screw thread fitting
wth - the conplinentary thread neck of a container and a seal in the
cap to forma gas- and liquid- tight seal with the container neck:

Li qui d contai ners can becone ovMENTEDWEOSURESrised 10 and the
cont ai ner damaged, such as by ballooning or crushing, depending on the
liquid to be contai ned and the anbient tenperatures. One solution is
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cheaper to nma contai ner stronger or to fit a gas vent.
Docunment WO A- 9526913 di sc-1oses a bi-directional venting liner as an
original.part of a ga . closure fqr a bottle or.the |i C ai ner,
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menber to forma fluid-tight seal between the closure and the copntaine
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cont ai ner . features. ) Unli ke the disclosure of Docunment
VO A- 9536D1®n ipmaimlyianiecaromic one. dependingdipan wWiethes or not 1t is cheaper to make the

containerstronger or to fit a gas vent. |

15

Known gas vents for container require special closures and/or modified containers.

According to one aspect of the presenf invention, a method of providing a vented closure for a
container, the closure and container having complimentary none gas-tight features by which

20 the closure may be removeaby attached to close the container, comprises fitting a venting
 member to form a liquid-tight, gas-venting seal between the closure and the container and

provide a venting gas path from the container through the venting member to atmosphere via

the complimentary closure and container features. THIS SHEET HAS BEEN
REPLACED

25  According to another aspect of the present invention, a method of converting a sealed to a
vented closure for a container, the closure and container having complimentary features by
which the closure may be removeaby attached to close the container and a sealing member to
form a fluid-tight seal between the closure and the container, comprises replacing or by-

| passing the sealing member with a venting member to form a liquid-tight, gas-venting seal

30 between the closure and the container and provide a venting gas path from the container
through the venting member to atmosphere via the complimentary closure and container

features. . -
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.existing sealing insert is required when using the nethod of the present:

i nvent i oORyqdkhadedat is 30 necessary is to add a venting PCW:GBI703117

Al so accorgl ng to the present invention, a venting converter is shaped and
conflgured to by- pass the sealing nmenber of a given closure and

cont al n ﬂ1ffc9t1&‘1 to BRhe the Sldstreldrdhé cotaBer is required when using@hé mdghseat
bet vveen closure a cont al ner, which have conplinmentary, none gas-tight
featurefﬁhé)prem!mlthivehhm.cl osure may be renoveably attached to the container;

-whereby, in use, a venting gas path is provided fromthe container

t hrough the venting conventer to atnosphere . via the conplinentary

cl osure gnd i Rq@g Slostird FitY ShnEARkratR e mm{zﬁ
provi de ??i‘:%pélﬁgggv{he accor ntlon tl%at gesoent |fnventn| on : ° si nmply
and 9C0%9ﬁ%aﬁ@k |havihg goshiplimeataiy nmsn‘e gdmeugmnfeanmes byr whichs thee closaregmag gbs r ed
simply the provision of a suitable ventin rrenber together wth

t aki ng amama&g@ttwheﬂﬁe tlm)@@mmm a venting mgmb elf 18 ﬁldathr@aﬂyn?# toslitas a
bet ween .t he sur e an _ Y fsin

pref er ré@ @nﬁ b ﬁg%yen egf tp%én neéu@&pgff)s m croporou%r m use n%ljavﬁle a

M Cr OPORRHENg gas pafle El&*bhﬁ'ﬂl‘ib contamer thrtigh Al ehthge meniber e atﬁm@gxm ofi® Rl ous
nmenbr anes for vent ed closures is that they work at 15 zero differenti al

pressur@srmolhmeataéy blosuterand ccoptainer faatwes.t hey vent gases 3@3 ] Tq'V{?BFEN’ S,
3@ out of a container. The main di sadvant agq % 0
por ous e

menmbranes is that their operating efifici eRBEY] I
reduced me&knw fn8RhbEY mdy | deSighéll tSkeplack im?rrﬁaes ARBAlir @ember, fofing layflyar ks
at all. I'n a preferred enbodi nent of the present invention the

cl osure tlght aealahct\henn thy closwalandghe containgpnanst farmyaligmid-tightaigaevening seaheck
t he cap.,and ne avi e c | imentary features, - and the venting
conver t dIetYee °F{r2? a%fiéﬁ ?‘H’g‘g}g %p shaped to general ly conformto the inner

15 Thué, a liquid container'éan be provided with a gas vent according to the present invention -
| simply and economically; no modification of the container or closure being required, simply
the provision of a suitable vent_ing_member together with taking advantage of the potential
gas flow path already present between the closure and container attachment features. _

20 In a preferred embodiment, the venting member is microporous; for example a microporous

membrane.

The advantages of the using microporous membranes for vented closures is that they work at
zero differential pressures and are bi-diredﬁohal; i.e. they vent gases in both directions, in and

25 outof a. container. The main disadvantage of such use of microporous membranes is that their
operating efficiency is severely reduced when wetted by a liquid, such that the membrane
hardly works at all. '

According to a further embodiment of the present invention, the complimentary closure and
30  container features form an air-side labyrinth seal that, in use, acts to prevent passage of liquid

- to the venting member.
; -
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.shape of the closure cap and seal WEFS'WEJE?MAS"BEEW y the venting converter
can, inu 9?2(2'363 ‘pass the gealin EW' Th¢ cap neypé®sBodo3117
dependi ng sealing flange and thelinsert—a-25 eofrfugated rimportion with
two concentric peripheral grooves respeétively openi ng upwar ds, to

acconmodat e _an - : | qﬁ)&% W‘xf/}ﬁr :
accommd§?° r&]ﬁg t‘?%ﬁﬁ‘)}&g? eﬁlg?dlpﬁegt §§g%e' n%é;nltnec .mﬁ%dcap- ac}?ﬁgl&gﬁl}ef lgcae%apof
sai d t woafdGhe eaiithiner hay 4 pdvky thie cgp and asckclaving the complimehntayy fentres, theventing
venting gas flow neans _between the insert and the ¢ In a further

p 30 J
enbodi memember istea ipsest foxthe eaps (ias dlow means may be Prowdg bstwisery the imgert and they y

port that, in use, acts to permt passage of gas and prevent passage
of i qui‘é?pto t he venting converter. The capillary port is dinmensioned
so tlkat the surface tension of a-liquid to be - contained in the

container prevents that liquid fromnormally contacting the m croporous

nenbr aneActdriimgiotarstilhfirther smhedimenh of tier presenh igveption e dnfertrhpsifeliguidrside

- wetting an rotects the nenbrane fromliquid-induced forgces.and
oacts. ¢ e lagy pop B, i ren gt o Pers Fionet AR end, B BrevBrtSifaee TR RS e

5 The rﬁef}ﬂb t ;ﬁﬂ’ér%‘ £t 19 HinddIRioReE 36 Mat tHE/RiPfabORNSOR ofla! ,

by way o?éhgégrrp e,é}i‘gﬁécg ?g IZl)f)avm' ngls, \/\hepieaitn. S _ of %@d?&dl S

a cross-camtidihed @ the eontainen préventsptbab liguidefromanarmediyt emhtasitiog the thizroporous

a |iguid container, in accordance wth taf?ﬁ rcga?ent I nvention;

Fig. membraneg thiy hogh IHRAYCE: e f Yo RFeSFRtmgeMEPbLaRe. Wetting; gnd 1.

olon

10 protects 'the nembrane fibth ﬁqﬁi@ﬁﬁu&@&%ﬁ%@' antl QAT 1Bt ChY 2ok @'S‘ﬁ?n
Fig. 4 I's a cross-sectional” view of the closure of Fig. SCrewe to
t he neckoperational use of the filled container. of Fig. 3; ' Fig. 5 is
a side elevation corresponding to Fig. 4; and, Fig. 6 S
an enl arged detail of part of Fig. 4. As shown by the figures, a

m cropor g@{gb X I o : )
circul ar ?F‘?l & @%ﬁfﬁfggg?sféfn&g pgﬁsllgta%ﬁﬂrl% Iﬁrg Oipi ast1¢é g{y?r‘g%ye P |f gfanslﬂlg h mas
~ LDPHS t othgdhanangsy wherein:- :

Fig.l' is a cross-sectional view of a microporous membrane vented closure for

a liquid container in accordance with the present invention;

Fig.2 is an exploded cfoss—sectional view of the closure of Fig. 1:
Fig.3 is a cross-sectional view of a container neck;
20 Fig.4 is a cross-sectional view of the closure of Fig. 1 screwed onto the neck
of Fig. 3; | |
Fig. 5 is a side elevation corresponding to Fig. 4; and,
Fig. 6 " is an enlarged detail of part of Fig. 4.

25  As shown by the figures, a microporous membrane vented closure 10 consists of a generally
" circular insert 12 moulded from a suitable rigid plastics material, such as LDPE, to generally
conform to the inner shape of a container cap14. The insert 12 has a central aperture 16 with

" 'an air-side, surrounding, axially upwardly extending, cylindrical lip 18 and a radially.
éxtending liquid-side rim 20. The rim 20 has a liquid-side, surrounding, axially downwardly

30 ; extending, cylindrical rib 22. The aperture 16 is closed on the liquid-side by a microporous
-'membfane 24, for example of “GORTEX®”,’that is bonded, such as by welding, within the

" 1ib 22 to the rim 20 to form a liquid seal therewith. | '
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.conformto the inner shape of a container cap 14. The insert 12 has a
central agpRydégm863l6 Wi th an air-side, surrounding, axipdt/gBefosardl y
extending, cylindrical lit 18 and a radi;ally 20 . extending liquid-side rim
20. The rim 20 has a liquid-side, surrounding, axially downwardly

ext endi ng, Cyl i ik frotkéted THE tHO Sighid 8dd Gyl & mbalded phastit heap REUhavisg de
by a m gglgp)(ﬁegi}géﬂecéh l?reﬁr?g%gtne 24, forq.exa’ I.g of " CIRT&éﬁer_r]'_ﬂ, ?’hat. i_gé
bonded, @tindricat uppenpeirtihegxtemal iameterof whichds an iterferendee lignidstight &it Mathin o

:DIC% &g 7; gglji}ﬁ{]d%: ngi”aﬁ]r(1 extending, cylindricaYRu?eBr/nQbZS'q’(E 3ihat co-axially surrounds rib 22. The

The nmenb ' e LAAH Bk S ; i the
26, haviOhg 20 a8 s SirlIiRhy Shckitfly G B et el e
i Nt esf ergHte30, td gontebl thgdépth of insertionrof the cupaipperpdrt- si de, axi al |y

extending, cylindrical, outer rib 30, that co-axially surrounds rib 22. The
cup 26 has an external, radially outwardly extending flange that acts as a
st op agapnst...t ' : AT t 3 ' [ f
the cup. (1Sete A5 hetmisphiriell. st Rl binftock REpIGSII i A BERELBR S,
part t hahe ipbrtid80siditaensioridd so thatrit cal aqasta cafillary port,isingothe tsuifBcd tension of a

di mensi oned so that it can act as a capillary port, using the surface

t ensi on liquid to be containgddnithe santaingt aﬁrited)rwpni/ tat diguid fremy nermally enisringdhe

t hat qucuid fromnormally entering the 10 cup. Quter rib 30 is an

I nt e@ral Wart of and depends from a dished central portion 32 of the insert
12 that flares upwardly and outwardly fromlip 18 to a corrugated rim
portion 34. The rim portion 34 has two concentric.peripheral grooves

36. and 3@utee sibai) is\anl integrad martpfiandadependstfiom 3 dishedpentralbpartion 32 mfdhe insert

seal i ng nge, 40 that .depends w §hi.n t taiper_ cap.l4 .
downwar d{é, a'{ag%é{:e@p‘fﬂ% e&%h%‘i?’vﬁ#l%??& nﬁ 1;88 t%?ﬁ@ga%%gﬁgi}lﬂ?ﬁ%g 3.4' Thefim

ai 1 - si deporfigf 343as B0 SHdeRER: Sripheme Blooves 36 ahd 98 hespectivlflopditnglighiads, to
central ‘portion is rovided with integral ribs 46 extending radially
to tlfe raccommoadatenaBinteg@! sealing flanges4) than depensis cwithinythe costaings qgp 4, god 1,
4 and 6, ,the vented cl osur, 0, .copprd sing.insert ,12 w th nmenbrane 24
and eup W@"ﬁ?%‘?éﬁ"’mﬂ ei“%‘ﬂv@?ﬂ%‘f o) t cap 14 and the whol e

The air-side, cap facing surface of insert 12 is roughened and the dished central portion is
| provided with integral ribs 46 extending radially to the rim portion 34.
20
In use, and especially as shown by Figs 1, 4 and 6, the vented closure 10, comprising insert 12
with membrane 24 and cup 26 is fitted w1thm a conventional container cap 14 and the whole

assembly is screwed onto the neck 44 of a container 48.

25  Gases within the container 48 can vent:-

through the microporous membrane 24,

- within the insert cylindrical lip 18,

though notches 50 in the rim of lip 18,

between the under-surface of cap 14 and the ribs 46 on the facing surface of insert 12,
30 around and between cap sealing flange 40 and the roughened, cap-facing surface of

insert groove 36,

around and between the roughened, cap-facing surface of insert groove 38 and the cap

14;



_assenbly is screwed onto the neck 44 of a container 48. 25 Gases within
t he cont aj s¥an vent: - : t hrough the m cr opeCcweBIWe3LiT ane
24, Wbt within the insert cyli gdri cal lip 18,- t hough
notches 50 in the rimof lip 18, : bet ween t he under-surface of
cap 14 and t ' %@ P chihend ReckRbready 864, &fd,i nsert 12, 30 _
around and bgfom‘ideﬁ%u tgegll?ng flange 40 and the roughened, cap-facing
surface of ast the cap anti-tampertring SoteeatiBésphere; around and between

t he roughened, cap-facing surface of insert groove 38 and the ca
14; and as shown@:bt@mgl lélg. 3 p

PCT/ GB97/ 03117 : 5

down t hrough the cap and neck threads 52, 54; and, past the cap
ant i st anRaealing'fing 38t 8 lat4ved bétwreen the neckarich 42 antcthe insert prooxe 38vio seal tieg.
6. 5 Asealingring 58 is located b twe%n the neck ri m4éﬂ-{imd theﬂi nsert
gr oove 3sart withathetdentainer; ag hecingert REROrGs DY IFIES HhE Cap's 1pisgral seqime flange
perforce,, by-passes the cap's integral sealing flange 40. Thi s
conpl ex ‘b(!as passage effectively forns a |abyrinth seal on the air-side of
the m croporous 10 diaphragm thus;- the cap protects the
menbrane from any contam nation com ng from qutside durin )

st or age This complexgas passagéeffectively founs a labyrinth seal on theaixsige of His BICKORMEOWSs e

for vented and ngn-vented applications, sinply by insertion of
a vetlt ed mﬁ?‘eaﬁ“ﬁfo the cap; 15 - the nmenbrane is welded to the

insert to ensyGhNibtects the Hdbrahé Gontlahy ektam@iition coming from outsidecdwring
has no gas ports Or perforations. : _
. - storage or transport of the container; .
the same cap can be used for vented and non-vented 'appli_cations, simply by insertion
of a vented closure into the cap; o
- 15 the membrane is welded to the insert to ensure that it remains liquid tight; and,

the cap has no gas ports or perforations.

| By this means, a non-vented cap-closure can readily and simply be converted to a vented

closure by either replacing or by-passing the existing sealing member within a conventional

20  container cap 14 with insert 12, including membrane 24 and cup 26; provided that there is a
sufficient gas leakage path between the cap and neck threads.



.By this neans, a non-vented cap-closure can readily and sinply be converted

to a ventag%gs,znﬁ closure by either replacing or by-passi n_gpcphengtndsiii ng
seal ing nenber wthin a conventional 20 container cap 14 with insert 12,

i ncl udi ng nmenbrane 24 and cup 26; provided that there is a sufficient
gas | egk .path between the cap and neck threads.

6 CLAI'MS ) A nmet hod of converting a sealed closure to a
vented cl osure for a container, t he closure (10) and -contai ner

() e, SO B RS, VAR e g sopetil HEBER 2
I C e - OSUr r d Cc ?
conta ner and a agiddha RN Hmpltibntir) riofé @a@-ﬁghu%egu&és%st whEH tHR IR

t he cl osure and the con erised by adding a venting converter
(18) to by- pass m#iebs eahovegbyratriuhed (td Closertht cartainer, ichapsictbrisedty, fitting a
gas-venting . seal between the. cl osure_(lg% ra“rs\d t he cont ai ner
(48) "and provi deveating member to form a liquid-tighty gag:venting, seal hetwesn: the flosurer ough

cllosur e and contairy cpBuflsy 308 E5AaY s Yenting gos pagh frot JFe EOMBILCPRILTRY
inclaim 1, chah@ci@itingesheinibet Nt atrhespherat viag the complimentary cclov@et aid (12)
I S m croporous. 3. A venting converter for a container (48)

havi ng a seal ed ®hméeM§-, t he . cl osure and cont ai ner havi ng
cqul i mentary, non-gas tight features (52, 54) : by which the
cl*0sure may be renoveably attached to cl ose the container and

a seal i ng nenbera (Aol Soff Sdrvertinfy! 4 sdaled 4Bt a SeAled blbRE Tot Becditaifier; ¢hetnd
t he contai ner characterised in that the venti né converter (12)

i s shaped and closure and contziperhayingcomplinagntasy featuigs by sdichge elospremay 0) - of

a given : closure éelxpe}no%g%y attached to close the container and a-sealing member to form a -
. fluid-tight seal between the closure. an,d: the container; characterised by

15 replacing or by-passing the sealing member with a venting member to form a
| liéluid-tight, gas-venting seal between the closure and the container and

provide a venting gas path from the container through the venting member to’

atmosphere via the complimentary closure and container features.

20 3. A method as claimed in claim 1 or claim 2, characterised in that the venting
member is microporous. ._ [.ﬁ"'rs SHEST HAS BEEN
: : - REFLACED
4. A venting closure for a éontainer,' fhe closure (10) and container (48) having

complimentary, none gas-tight features (52, 54) by which the closure may be
25 removeaby attached to the co_ntainér, characterised in that a venting member
| (12) is shaped and dimensioned to fit as a liquid-tight, gas-venting seal
betwéen a given closure (10) and container (48) and, in use, provide a venting
gas path from the container through the venting member to atmosphere via the
complimentary closure and container features (52, 54). '
30

5. A closure as claimed in claim 4, characterised in that the venting member

(12) is a microporous member (24)."
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.container (48) and to fit as a liquid-tight, gas-venting seal between the
cl osure awid sgpaes ner; whereby, in use, a venting gas path PETIGBIYIMAT from
the container through the venting conyerter to atnosphere via the
conplimentary closure and container none gas-tight features. 4,

A venting gonverA efosafe @b alan@di in claith M43 oarudaifru S, loharadterised du ithatl ther
that the venting converter (12) is a m croporous nenber 5

_ (24). . :
A venting conveicomplimentary; clagire and gppfatmep, eéquéﬁsn{%ds%é?@rﬁnc RS sur e

neck (44) the ARG sBAn doiTRE Rts vd Brefthf siplhel W TR o (Rl °

further charact gndrgle (12).t hat the venting converter is an insert (12) for
t he ' 7 cap (14) shaped to
geherally conformto the inner shape of the closure cap (14) and

i 40) : wher eby th i ter can. i .
by-pass thd-sealh FlpsHE A nedgn sk 8 ol Ao b abftin e HPSimite o o1 ai m
5 and wherein thesseald 0 CMIREr (48) has eACINE4)) BROG( A1 néﬁ@ﬁ&ﬂhg%érom

the cap (14), and Turther characterised in that the insert (12) has a
corrugat ed ri m pontplinrent:3% feamreh (52, 54), dhavacterissshinr that ger vantipg ahergbards es
(36, 38) respectively eni ng upwards, to accommodat e and by-pass the
cap scaling flar?&é“?elﬁﬁg)g?{dﬂﬂm&gds, to - accommpdate ‘the rim of the
Copt ai ner neck (44). 7. A venting converter as claimed in claim6 and-
further characterised in “that the cap-facing surfaces of said two

concentri c gper i pheloduregdcluinsed Bbclaim 7, characterised in that gas flow means (46)
are provided between the insert (12) and the cap (48). '

9. . A closure as claiméd in claim 8, charactexfis'ed in that the gas flow means is |

15 _ formed by projections (46) on a cap-facing surface of the insert (12).

10. . A closure as claimed in claim 8 or claim 9, characterised in that the inse_rt
(12) is moulded from rigid plastics material to generally conform to the inner
shape of the closure cap (14) and has a central aperture (16) closed on the

20 liquid-side by a microporous membrane (24).

11. A closure as claimed in cléifii 10, wherein the closure cap (14) has a depending
sealing flange (40), characterised in that the insert (12) has a corrugated rim
portion (34) with two concentric peripheral grooves (36, 38) respectively

25 " opening upwards, to.accommodate and by-pass the cap sealing flange (40), and

downwards, to accommodate the rim of the container neck (44).

12. | A closure as claimed in claim 9 and claim 10, characterised _in that the insert

projections are formed by integral ribs (46) extending radially from the central

30 | aperture (16) to the rim portion (34).
RO YA 1
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.38) are configured to formventing gas fl ow neans between the insert (12)
and the ogp oghdle3 8. A venting converter as clained i RCTIGBYHOIBT0r
claim 7 and further characterg sed in that the-insert (12) has a-
central aperture (16) closed on the |iquid-side by a mcroporous
menbrane (24). A 2losure 4s \thiiiedginColaier 1Er clafraclefissd dni thatntheofapsfagings 5 to
8 and further characterised in that the insert (élZ) has a

l'i qui d-si de capswifagey ofsaid fwoggoncentric peripheral grpoyes (362383 areoroyghened t9assage

T0. %% A'Vent ng eVt e fopt fsdhebiben e poert COMBRMBRORE 01 5 0 7

further characterised in that a cup-shaped nenber (26) is nounted
liquid-tight to the liquid side of the insert (122 with the m croporous
meitbr ane (24) clAoelosgretdseclaimetitin ahy offi claimp 4steals racterisethpn Ehatr y

Vent i ng_ bonver dhe et (e % faifhyidsieeniaRy 20 (26) Fab o o, getsopermit

characterised i el iggg ehi &F lighid ©GRE %’mﬁ'@trﬁ@rﬁ Lhg). neck rim

(42) and the i n?g%s?%?g%%e P 8) et oﬁ%ga%? t higﬁf nsert (12) w tﬁe t(Eg) cont ai ner

(48). . - : |

15. A closure as claimed in claim 14 as dependent on claim 10, characterised in

10 that a cup-shaped member (26) is mounted liquid-tight to the liquid side of the
insert (12) with the microporous membrane (24) closing the mouth of the cup-
shaped member; the capillary port (28) being formed in a wall of _the cup-
shaped member. - '

15 16. A closure as claimed in any of claims 4 to.15, characterised in that the
venting member (12) is designed to replace or by-pass a sealing member,
forming a fluid-tight seal between the closure (10) and the container (48), and
form a liquid-tight, gas-venting seal between the closure and the container.

20 17. A venting member for a venting closure as claimed in any of claims 4 to 16.
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