; pge3eSBPI 46TB7?. 9 FEB 2004 1 CLOSURE CAP BACKGROUND OF THE HgFE@U&
Field of the Invention The present invention relates to a pla

cap for closing a container and in particular, but not exclusively a
closure cap for a screw top bottle. 10 Description of the Prior Art
Conventional plastics material caps for screw top bottles have liners
inside the top of the cap to act as seals. Wien the cap is screwed onto the
neck of the bottle, the top of the netk conpresses the |liner, which seals
the bottle. However manufacturing caps with liners of a 15 different
material is tinme consum ng and expensive in | abour and material. Further,
recycling is difficult because CLOBURISEAH two different types of
material. Also in order to obtain a relilable seal, use of the correct
material for the liner and adequate attachnent of the liner to the cap are

cr UCi%ké%@Réﬁ&@UWﬁEWVWTI&P Recently, inprovenments have been

i ntroduce , a ring extending down fromthe inside of
the top of the cap can be used. Wien the cap is screwed onto the bottle,
the r g ﬁ% b?e top of the neck tightly abut, sealing the bottle. However,
the nhtedd p Ve cap cannot be as flexible as that of a liner, therefore
the precision of the nmoulding of the cap is critical. Further, the force
with which the cap is applied, that is to say the torque applied by a 25
cappi ng nadhé pecsont inzgpEn, rehﬂa@dtg a placshingtesn] tdpafori dodite a casmingr tahd anl i ner
in the ca ncr a5|n t.he nitself roduce unreliability.
Europg?;{ﬁ ‘%ﬂi’ ﬁﬁ?lflga?lyélﬁtl 8§%§r% l?ogé‘% a plastics material cap
for closing a container, the cap conprising: 30 a top and a skirt; a first
annul ar sealin? menber arranged to abut the inside of a neck of the

cdht aDiseqripsing of the ArD04 2 a second annul ar seal i ng menber arranged to
abut the distal end of the neck of the container, the first and second
menbers have a common root, whereby abutnent of the distal end of the

cont ai ner @oh%naeﬁﬂr;ﬂlasmiegrhﬁfenralsmbs forOscredt fipebolilles Halvé Siher@BRES the MéPobthti I mer

contact with the |n5| de of the neck, and a third annul ar seal i ng nenber
ar r an§a1q 86t 28 5ealsnWheniths g i scraveednenin ﬂ@ﬁf ne¢keol Bisthatthe theygap of the neck

compresses the liner, which seals the bottle. However manufacturing caps with liners of a

erlal

15  different material is time cdnsuming and expensive in labour and material. Further, recycling is
difficult because of the use of two different types of material. Also in order to obtain a reliable
seal, use of the correct material for the liner and adequate attachment of the liner to the cap are

crucial for effective sealing.

20 Recently, improvements have been introduced. In place of the liner, a ring extending
down from the inside of the top of the cap can be used. When the cap is screwed onto the boitle,
the ring and the top of the neck tightly abut, sealing the bottle. However, the material of the cap
cannot be as flexible as that of a liner, therefore the precision of the moulding of the cap is
critical. Further, the force with which the cap is applied, that is to say the torque applied by a

25  capping machine or capper, needs to be higher than is the case with a liner in the cap. Increasing

the torque can itself introduce unreliability.

European patent application No. 0508668 describes a plastics material cap for closing a
container, the cap comprising:
30 a top and a skirt;

a first annular sealing member arranged to abut the inside of a neck of the container and



means on the skirt for holding the cap in sealing relationshiggﬁﬁiaobge
contai ner 10 Anot her conventional feature is the inclusion of

anti-tanper band at the bottomof the skirt of the cap. This is connected
to the cap by frangible links extending fromthe skirt to the band. Were,
as is conventional, the anti-tanper band includes a continuous internal
ridge, which rides over and engages under a conplenentary ridge on the
bottl e, a considerable amount of forc@ and torque nust be transmitted by
the links to the band. For this the links nust be of a 15 certain size.
However, making the |inks |arge enough to force the ridges over each other

can nake t hestcommbastulongaling eiwilee pasycdtealitnye efistilhendadt thet orResf and
fromthe skirt on opening of the bottle. International patent application
No. WEPHBY95991 A describes a plastics material cap for 20 closing a

contalner the GRPARPIRAISLA kAR NG Lealkbh ol AR AREALIYGS AL

with the top on 1ts insi sealing the ca 0 e contal ner; nean

t he skirt total ol difrthe tchetaoep with sseahd ngenitet atridans hopiteMlichfitsh enentiat antoer ;
and an anti_tanper b&ﬁﬁ fran%jblﬁ@co nected to the skirt, the band having
2554 pl ur afRgr ntachWiRdhsngde ef thedetlo ites resiliently mounted on the band

for engage [XEqYal: Y en i | Lt he
cont ai nor . i LA s SOk 0" AR SRl o prcHeck 8P iRl g

provi éad an i nproved cl osure cap. 9 FEB 2004 3 SUMVARY OF THE | NVENTI ON
According to a fifst, aspect. .of the invention there is provided a plastics
material cIPFFor @F&Eﬁ‘ﬁ@f oldfig the fen n Sfﬂglgcrﬁ}ﬁhem ngﬁb‘?c%taénetrop and ‘a
skirt; a first annular sealing nmenber arranged to abut the inside of a neck
of the container and a second annul ar seal i ng menber arranged to abut the
dil®t al endAFptheneonveakons feaine inihe angkesion ofan #nti-empanbansleas diredbottombef tehave

econdEn iRt call EReABNLIPH 1'cab BG, AheltE HRks, FEufhg 0F BRNAA Rfren { ne
i nsi deawf. Whercnascks cemendotd)j @ anitahiper Head imgudds b esntafuoad Gadmubriahyt t he

outside. qf {he neck of the container and neans on he skirt for holding the
cap i W?%@arﬂq%@ww&qnga@si%dw % pprRemeAtyAiqason the bottle, a considerable amount

of force and torque must be transmitted by the links to the band. For this the links must be of a
15 certain size. However, making the links large enough to force the ridges over each other can

make them too strong to enable easy breaking of the anti-tamper band from the skirt on opening
of the bottle.

International patent application No. WO 98/26991 A describes a plastics material cap for
20  closing a container, the cap comprising:
. a top and a skirt;
- means integrally formed with the top on its inside for sealing the cap to the container;
- means on the skirt for holding the cap in sealing relationship with the container; and
an anti-tamper band frangibly connected to the skirt, the band having
25 a plurality of upwardly directed tongues resiliently mounted on the band for

engagement under a rim on the container on fitting of the cap to the container.

OBJECT OF THE INVENTION

30 The object of the invention is to provide an improved closure cap.



15 wherein: the three annul ar sealing nenbers depend fromthe top of the
cap; wherein: the three annul ar sealing nenbers are |ips di meA§iEthed04 or
slight deflection on sealing abutnment with container and adapted to defl ect
agai nst the bottle under pressure of fluid to be 20 sealed, the first
sealing lip extending transversely of the top of the cap fromthe comon
root, the second sealing |lip extending obliquely towards the skirt of the
cap fromthe common root and 25 the third sealing |ip extending
transversely of the top of the cap; wherein: the sealing |lips are of
substantially the same cross-sectional shape, being in cross-section:

subst anNRIARY OF TREMINVENKQRSS |1 ps, with rounded sealing edges. 30 9
FEB 2004 4 Whilst 1t can be envisaged that the nmeans for holding the cap in
position can be a snap fit of a feature on the skirt onto a feature on the

neck, preferabl.y the ns for.hol.ding the cap injits sealin ositignis a
screw !to hre c?rHquhtg acﬁ%?ﬁ%)re‘:tc%ﬂ %Bé?‘i’sﬁng% rﬂ?ﬁr‘? fgloglglf:‘i\?v Fﬁﬁ%@%ﬁl%fﬁ%af h@l t![ | e.
S Nor gRJsing.a dobgyirfeKithé ci ddmRRiry: ovi ded with an anti-tanper band. According

to anot her aspect of the invention there is provided a plastics materi al
cap for cl 8$¢m#nds &itht ai ner, the cap conprising: a top and a skirt; 10

nmeans i nt eqraal.l with.-the to n i i.nside.for.sealing the cap to
t he cont ai %eﬁ? é;t axn%@%ég%ﬁn% ﬁ]eenlg Kl Eﬂmﬁgg? 9%%1“&%’?@]“(‘%%0%%%%}(3?@?&0 et and

rel at i onshiapsevéridhadigarcealing ReshibeaRgrangedattt hbit aiP histilagd 6f BRULdkYof the
connected to the skirt, the band having a plurality of upwardly directed

t ongu&eNtABEL: | j ent |y mounted on the band for engagement under a rimon the
contai ner on fi t n. ai [ al so
provi ded i nvert 1 Pal drdsppaicRghBek IBvE WEALASH ot MREENWhiIRES, & e
rilps on t hdistahdndldfythe wbetmireumiticssond nidnthet aaglsas rbHake tHenditst ngenibee intadi al

nmovenent of . ..
firmer contact with the inside of the neck, and

a third annular sealing member arranged to abut the outside of the neck of the container
and
-means on the skirt for holding the cap in sealing relationship with the container;
15  wherein:
the three annular sealing members depend from the top of the cap;
wherein:
the three annular sealing members are lips dimensioned for slight deflection on scaling
abutment with container and adapted to deflect against the bottle under pressure of fiuid to be
20  sealed,
the first sealing lip extending transversely of the top of the cap from the common
root,
the second sealing lip extending obliquely towards the skirt of the cap from the
common root and
25 the third sealing lip extending transversely of the top of the cap;
wherein:
the sealing lips are of substantially the same cross-sectional shape, being in cross-section:
substantially uniform thickness lips, with
rounded sealing edges.

30



tongues on fitting of the cap to the container; and a ridge op _the_inside
surface of the skirt for co-operating with the ribs in Iin‘iti1cf*\d|:Et‘E?;\3p9f1 20
novenent of the tongues. Preferably the cap holding nmeans is a screw thread
in the skirt for threadedly engagi ng a conplenentary thread on the
container. 25 Preferably the sealing nmeans is neans integrally formed with
the top on its inside for sealing the cap to the container, the sealing
means being in accordance with the fimgst aspect of the invention. 9 FEB
2004 5 BRI EF DESCRI PTI ON OF THE DRAW NGS To hel p understandi ng of the
invention, a specific enbodinent thereof will now be described by way of
exanpl e anqyiist it caf b esaell thd DR AEERIBAMIAIRG t AYiRYSsitibM cMBLChinap il G 1
is a partially broken away perspective view frombelow off a closure cap of
t he i ®fadatun on thegkin onte agleature anathe nedks prefereblydheaimesisder hldingdlhe tdpandtap of
FIG 1:..10 FI.G 2A is a.scr view.on a |arger al e of the sealing detail
at v PR gt B FoRarEAR old G B cGoudl wif EsSiel eSS Hirotie
anti-tanper detail at Yin FIG 2; 15 FIG 3 is a cross-sectional view on
the same scale as FIG 2B through an anti-tanper tongue; FIG 4 is a

cr &ss- sect NoraRI;itesskir vol B pravededapitheresnti-tampsebansl. a bottle. 9 FEB 2004
. 6 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBODI MENT Referring to the

drawi ngs, the injection noul ded, plastics material cap 1 there-shown for a
screw top Betéddmgtasmatheompacithfahs tiveitiotl thbread pagvidedtApipaics hamdial cgprirect ed
to the skirt at.a tears off |ine by links 3. On the inside of the top of
the c&J9SNg AFOBRINEI1HC SIS ge 10 is provided. Its inside diameter is
such that iatt%ﬁﬁ'}ffass@@d seal s on the outside dianmeter of the distal end of
neck of the bottle, as shown in FIG 4. Also on the inside of the cap,

i N8i de t he meankymtebfyllyafonnébwith timubaion it ifisédet for ecaling thxidag ed thewiohfairer;f or ked
cross-section. Thjs has.ap inner--that i.s snpller diapeter--linb 12 which
ext ends gef&rS] ?%/{hﬁmF Bgfdwgtthe &® WWEEBP%%’}P WHA theropiings mdyy 13

whi ch _exteagan@@@@ﬁe%wdﬂﬁ%@@%mwcﬁéatemﬁﬁepmavyge inner linb is

di mrensioned to fit inside the nouth at the neck of the bottle, sealingly
engagi ng it, whilguralipe obupwerdly wirected dorgres i resibehttyommbutied t dre thenbardlf farhe

‘neck, also_sealingly engaging.it when the cap s screwed tjght: On the
‘i nsi de of Fﬁ%a%gwgt-%g%%ﬁb%ﬁt&?c V@\W’Eﬂ?@ﬁgw&‘#mﬁa‘?ﬂmt?/%ﬁ% ®hg tongues 21
ane prdiidiethereAd aReptovad@s of these are interconnected by webs 20 in the,

formof invert V folds. The folds extend up and out (radially) fromthe
t ongues. TH&FY {add membsry habweerpangrinierronnecting de tbaguss; Above t he proxi mal

ends of t hﬁb& QUAHE %adi@ll;g iogﬁ? s%%aée? Ry itoqleggesa%oor 'ﬁgitltngethé '}g&iglemgizerhgn of

tongues on fitting of the cap to the container; and

a ridge on the inside surface of the skirt for co-operating with the ribs in limiting radial

20 movement of the tongues.

Preferably the cap holding means is a screw thread in the skirt for threadedly engaging a

complementary thread on the container.

25 Preferably the sealing means is means integrally formed with the top on its inside for
sealing the cap to the container, the sealing means being in accordance with the first aspect of the

invention.



20 band, at a position such that the ribs abut it when the tﬁggﬂgﬁ §r§
pushed up, as on screwing of the cap onto the bottle. The conBi 200¢i on
of the folded webs 20 and the resilience of the tongues 21 thensel ves
causes themto spring i nwards when pushed outwards during fitting of the
cap to the bottle as described bel ow. The abutnent of the ribs 22 agai nst
the ridge 23 limts the outwards novenent of the tongues. 25 The cap is
moul ded integrally with the cap as suéh connected to the anti-tanper band 2
by the links 3. On filling of a bottle, the cap is placed on the bottle's
neck by a capping machine. Inside the skirt of the cap, that is above the
band, BRIEF S TRPTIONEW: TeIHBRIAMBENGONP! enentary to the screw formations 40
on the neck of the bottle. Bel ow these latter, the neck has an anti-tanper
30 ridge 41. 9 FEB 2004 7 The cap is screwed on and tightened by a

capper. As I I own, .the ton S _co into abutnent wi.ith the
ri dge 41, V\T;%’ P@%ﬁ 3?18 glgtaf@g %}\A(();Bfggl\%alp H%‘?“% 3nsﬂe%§%d?1§?°;$m8ﬂd@‘eﬁf’gtvﬁ ¥Bh Jfﬁ es
pass idegribedye wal € yxARile 8O With dEdRNBE RS the h&comﬁ%ﬁyiﬁ% danarge M whicht he
tongues at an upwards angle and the fol ds between them enabl es the tongues

to’be deflected with a relatively 5 |ow torque applied to the cap by the
capper. At e | e, t t s 3] I nst. tihe ridge-23
avoi ds excgygi%29%2?%%ggpp%%ﬂégggﬁ§9 Sﬁgﬁééﬁgbr£§%§ﬂ§£§§8H5°?ﬁ%Sﬂaﬁéﬁwthe
t onguaesventiegr the ridge 41, they are not excessively stressed and readily
spring back to engage beneath the ridge 41. 10 This occurs at the point at
whi ch the cap has sealed the bottle. The inner linb 12, which in effect

fornms a comfgd o - el LRSI hiof the bottle and is
(s RS ehirB crbss s’_é&_?lgﬁigyfige V3% f8nd E@’e‘{ﬁﬂ}' 1

in sealing abutment wth it I'p IS sque nradially to a snal

edfent, having a free dianeter slightly greater than the internal dianeter
of the nou The outer linmb or Ii 3 uts..the distal. -arid of the neck
and is al SEE%&‘F &t EFR B%Y °§r‘?§lﬁge]é§?g6n?&g? SFalRg Agfail ot ?rﬁ‘ g?éegl i ng abut nent
with the neck. 15 Since the |ips have a common root of connection to the
top of the cap, they tend to :pivot together. Thus deflection of the outer
lip towar dSTEHB tsapscep ¥ipe opadangensbalerad the arai-tahwer detail a1 Y pn FKB.G:f i r mer
contact with the inside of the nouth of the bottle. A third region of

seal ing abutnent is between the ridge 10 and the out'si de edge of the
bastle. 20FWhes gs hhgodstttiohal sicwsed HeosanhObcald Ad FIG. N2 thrdubto ab AdtilthBper -
contents are filled when hot, a slight vacuum nmay develop In the bottle. In
this &ME¥&nstance, the outer |ip 13 will have a greater pressure on its
outside than its inside. This pressure differential tends to urge the lip
13 into sealing engagenent with the end of the bottle. On the other hand,

i f the pre¥Ffurkisiavrodsesctirtal eicexbmeds tlendapertiengited so/hbottes W t h car bonat ed
drinks or still liquids in an aircraft hold, the inner 25 |lip will have a
pressure differential across it urging into contact with the neck of the
bottle. In either circunstance, the ridge 10 provides an additional seal
with the neck of the bottle. On opening of the bottle, the cap is
unscrewed. The tongues engaged under the ridge 41 hold the anti-tanper band
tightly on the bottle, so that only a small unscrew ng novenent of the 30
cap is needed to rupture the links 3 at the tear off line. Thus any
attenpted tanpering prior to purchase can be seen by inspection of the cap
for separation of the band fromthe cap proper. 9 FEB 2004 8 CLAIMS 1. A
pl astics nmaterial cap for closing a container, the cap conprising: top and
a skirt; 5 a first annular sealing nenber arranged to abut the inside of a
neck of the container and a second annul ar sealing nenber arranged to abut
the distal end of the neck of the container, the first and second nenbers
have a conmon root, whereby abutnent of the distal end of the container

w th second nenber tends to rotate the first nenber into 0 firnmer contact
with the inside of the neck, and a third annul ar sealing nenber arranged to
abut the outside of the neck of the container and nmeans on the skirt for
hol ding the. cap in sealing relationship with the container, wherein: 15
the three annul ar sealing nenbers depend fromthe top of the cap; wherein:




the three annul ar sealing nenbers are |ips dinensioned for sli ghé

defl ection on sealing abutnent with the container and adapted9 RiePPéct
agai nst the bottle under pressure of fluid to be sealed, 20 the first
sealing lip extending transversely of the top of the cap fromthe comon
root, the second sealing |lip extending obliquely towards the skirt of the
cap fromthe comon root and the third sealing |ip extending transversely
of the top of the cap; 25 wherein: thg sealing |ips are of substantially
t he sane cross-sectional shape, being in cross-section: substantially

uni formthickness lips, with rounded sealing edges. 30 2. A plastics

mat er ipHT ARERPESCRIFEON OFCTBE PREFERIEES BMBOSISIENT has an anti -tanper
band. 9 FEB 2004 9 3. A plastics natertal cap as claimed in claim 2,
wherein the anti-tanper band conprises: a plurality of upwardly directed

tongues re nted n 1 he .ban a nt und r.ar t he
cont ai ner ﬁeféfrﬁ{lé |&/ntéle av{“ﬁés egtl?ﬂgm(’:lﬁ)%paﬁﬁ%} ?Rearltca ft%?rﬁ'sbr% gqr
bet weancandiop BbRledRRASS il ﬂmvﬁmwtﬁﬁ,tmﬁ &d agd Qrbohﬁ@:tédat@ itid diovrt Qb4 Br-
surfaces. of the tongues for limting the radlal novenent of tongues on

flﬁtlﬁé?ﬁﬁlbﬂgm@ép to the container; and a ridge on the inside surface of
the skirt for co-operating with the ribs in limting radial novenent of the
tongues. 10 4. A plastics material cap as clainmed in claim1l1, wherein the

means for oo ﬁbn@uﬂfhef thapop of Pedap) a)ﬂepfﬁldﬁlgsdilﬁplaf iifzé PO iPprodidegaltsliiden t he
skirt onto a feature.on the _neck. 5. plastics material cap as clained in

cl ai mAtameler 18 sugh,that it ghuts and seals Oﬁé]&‘shg‘ltﬁléﬁ divaneleref the éhsé%p?nli wlineek gbfie ng
POSI t ibgfilc] Ss heRST BT r@qase, Bn thE iR Jf%e %gp qpsEs meoll? 161 ottt N{}r ead

on 15 the’ bottle. 6. A plastics materi al alne a|n1 erein
t He sHeature immonldedynwith & forped closmskctidn. ']Zkuqohaasatn lﬁﬁernﬂ’taels @halleaﬁlaﬁﬁetaﬂ-hmfﬂied in

claim n the anti er. band co ri ses. pIuraI rdly
di réct Z&V]\f{\%ﬁ&ﬁ gds &?qr%i‘ﬁfi nﬁ?ﬁ‘}ﬁ args, 6an63? nfé’i‘ig \ﬁ,a rim
on t hexeadd @neRillyditddrlis it d@i‘;mtvaﬁism ’frﬁe {fder ﬁﬁBt@Hﬁ?ernsmh FJ fit }(s@f

menbers between and interconnecting the tongues; ribs on y outer

7 sur fasesitibpt theanerk of thesbdtte, ﬂeﬂ}mgly nggagm itaghilst thevetee rhnmltofs d1meg$1@$dotn
: fitti qut%e Eﬁlfoftﬁg nec(f( %l@g seatin

15

fi‘(‘ e%%égmg ﬂ when the cap is screwed tight:

On the inside of the anti-tamper band, upwardly and inwardly extending tongues 21 are
provided. Adjacent ones of these are interconnected by webs 20 in the form of invert V folds.
The folds extend up and out (radially) from the tongues. The latter have ribs 22 on their outer
faces Above the proximal ends of the tongues, a ridge 23 is provided around the inside of the
20  band, at a position such that the ribs abut it when the tongues are pushed up, as on screwing of
the cap onto the bottle. The combined action of the folded webs 20 and the resilience of the
tongues 21 themselves causes them to spring inwards when pushed outwards during fitting of the
cap to the bottle as described below. The abutment of the ribs 22 against the ridge 23 limits the
outwards movement of the tongues.
235
The cap is moulded integrally with the cap as such connected to the anti-tamper band 2
by the links 3. On filling of a bottle, the cap is placed on the bottle's neck by a capping machine.
Inside the skirt of the cap, that is above the band, the cap has screw formations complementary
to the screw formations 40 on the neck of the bottle. Below these latter, the neck has an anti-tamper
30 ridge41.



25 a ridge on the inside surface of the skirt for co-operatin 'tg éhe
ribs inlimting radial novenent of the tongues. 8. A plastic ﬁ%ﬁ PO cap
as claimed in claim4, wherein the skirt has an anti-tanper band. 30 9. A
plastics material cap as clainmed in claim8, wherein the anti-tanper band
conpri ses: 9 FEB 2004 10 a plurality of upwardly directed tongues
resiliently nounted on the band for engagenent under a rimon the container
on fitting of the cap to the container, invert V fold nenbers between and

i nterconnecting the tongues; ribs on the radially outer surfaces of the
tongues for limting the radial novenment of 5 tongues on fitting of the cap

to the congak r@@]? is 30dwad londgifl ANtARl bPS Efpeu AR O N@rétdd Bod® the
co-operating wth the ribs in IImting radiral novenent of the tongues. 10.
A pl atangees qpmedintegbugmentivgth bk odgn gl .avkion urges érem outwantspWhenpird distalends0 a

top an Kir ns.integral.ly.formed with the top on i | nside for

sent ;G RHEHl pps 0 Rabd HEY b i, BAFESeall b rangBngt aefelREh SR aBap 1 n
seal i pgwidk ahglonshit: Mildsbeheenciahaingsles tRNGn@lks 3 b LAY wiiRAdckandi bl y
connected to the skirt, the band having a plurality of upwardly directed

t ohgudy 1esge arphed i the o bithsapnes. dbihd stoe tins, dngmersd the sk against theon
Lne  HAREDO0N sk BeRlmbiif BRI RS 67 L8 880 MRLOH R ERAE 2! S

pr ovi ers between®an rconnecting
ribs oleat the ridzdi4a| theyain aot utedshebs stodssédand @Adile Springs bdck b tehpgct hipedtadi al
novenent , of tongues on fitting of the cap to the container; and 20 a ridge
on th eirﬁ]%leéé- surface of the skirt for co-operating with the ribs in
limting radial novenent of the tongues. 11. A plastics material cap as
clainmed claim10, wherein the cap holding nmeans is a screw thread in the
skort for FThiseadedlaythenyagiahghichchophphentealeyd thdbetdel Tire inher lahtlaj which 25
here .is provi ded:

a 11 12 e PR Bl Rty R s TR AHBEIE AhLB PCerle oBY 1% ThS0ET ¢ he
cont aph@meAtWith it. The lip is squeezed in radially to a small extent, having a free diameter slightly
t. - greater:than the internal diameter of the mouth. The outer limb or lip 13 abutsthe distal ¢nd of
the neck and is also deflected to a simall extent, to bring it into sealing abutment with thé neck.
15 Since the lips have a common root of connection to the top of the cap, they tend to':pivot
together. Thus deflection of the outer lip towards the top of the cap tends to urge the inner lip
into firmer contact with the inside of the mouth of the bottle. A third region of sealing abutment

1s between the ridge 10 and the outside edge of the bottle.

20 Where the bottle is used for hot-fill, that is to say the contents are filled when hot, a slight
vacuum may develop in the bottle. In this circumstance, the outer lip 13 will have a greater
pressurc on its oufside than its inside. This pressure differential tends to urge the lip 13 into
sealing engagement with the end of the bottle. On the other hand, if the pressure in the bottle
exceeds ambient pressure, as with carbonated drinks or still liquids in an aircraft hold, the inner

25  lip will have a pressure differential across it urging into contact with the neck of the bottle. In

either circumstance, the ridge 10 provides an additional seal with the neck of the bottle.

On opening of the bottle, the cap is unscrewed. The tongues engaged under the ridge 41
hold the anti-tamper band tightly on the bottle, so that only a small unscrewing movement of the
30  cap is needed to rupture the links 3 at the tear off line. Thus any attempted tampering prior to

purchase can be seen by inspection of the cap for separation of the band from the cap proper.



a second annul ar sealing nenber arranged to abut the distal egq:ég ZbBﬁ neck
of the container, 9 FEB 2004 11 the first and second nmenbers have a
comon root, whereby abutnent of the distal end of the container with the
second menber tends to rotate the first nenber into firnmer contact with the
i nside of the neck, a third annular sealing nmenber arranged to abut the
outside of the neck of the container; 5 and wherein: the three annul ar

seal i ng menbers depend fromthe top off the cap; the three annul ar sealing
menbers are |ips dinensioned for slight deflection on sealing abutnment with
the contai ner and adapted to defl ect against the bottle under pressure of
flui dGLAIMS | 0 sealed, the first sealing |ip extending transversely of the
top of the cap fromthe comon root, the second sealing |ip extending
obliquely towards the skirt of the cap fromthe comon root and 15 the

thirdiseal ingladticd nexdr R dabr Llodmg \ueloafliner Qhe EfednRisiig: t he cap, and the
sealing lips are of substantially the sane cross-sectional shape, being in

cross- sect temandsagkétt:ant i al |y uni form thickness lips, with rounded sealing

edges. 20 ics material as.clainmed.in.claim10,. wherein there is
pr gvi ded: ;d%%rf r Stﬁﬁ%ﬁ%ﬁ?ﬁ% ms?glg)ﬁ Wﬁ%ﬁgoe%ugﬁ?dﬂﬂgﬁof%n%%ﬂf ﬂfen“é’nfaﬁ%elr&% of a
neck of the wonidbmenarakdlife seedd saRnddto 88! th UiTANGRY oA HeARGR ot Beabut
the distal] end of the neck of the container, the first and second nenbers

have SORBWABN root, whereby abutnment of the 25 distal end of the container
L b SecontuE g S A A bl Rl By D
abut the odistildadadf thbeontirier ofitht feotd nicmbee tendand rohes ienfirsBhdnttRr tiltoee
AMRUt A e oA o (RS of i Motk Sna P ©F 1he cap;
a third annular sealing member arranged to abut the outside of the neck of the container
and
‘means on the skirt for holding the cap:in sealing relationship with the container,
wherein: -
15 the three annular sealing members depend from the top of the cap;
wherein:
the three annular sealing members are lips dimensioned for slight deflection on sealing
abutment with the container and adapted to deflect against the bottle under pressure of fluid to be
sealed,
20 the first sealing lip extending transversely of the top of the cap from the common
root,
the second sealing lip extending obliquely towards the skirt of the cap from the
common root and
the third sealing lip extending transversely of the top of the cap;
25  wherein:
the sealing lips are of substantially the same cross-sectional shape, being in cross-section:

substantially uniform thickness lips, with

rounded sealing edges.

30 2. A plastics material cap as claimed in claim 1, wherein the skirt has an anti-tamper band.



9 FEB 2004 12 the three annul ar sealing nenbers are |ips dinmensioned for
slight deflection on sealing abutment with the container and addgit 26040
defl ect against the bottle under pressure of fluid to be sealed, the first
sealing lip extending transversely of the top of the cap fromthe common 5
root, the second sealing |lip extending obliquely towards the skirt of the
cap fromthe comon root and the third sealing |ip extending transversely
of the top of the cap, and the sealing |ips are of substantially the sane
cross-sectional shape, being in cross-section: 1o substantially uniform

t hi ckness lips, with rounded sealing edges. 9 FEB 2004 13 CLOSURE CAP

ABSTRACT 5 t 1 t
bott 16 nas Dels SRR PR Aienn Fhleh o7 v BEHEULE pufBldsf bunf s o ¢ e
skirt at aat;ﬂmh@fnff upwReiIPYirkdtBk fonfgdes reSMichitembiisted en e b4 hPBhREehéig cap,

a dependlng annul ar ridge (10) is provided. Its inside dianmeter 1S such
that mpdensing oarbe cowiserom fithog o{thsicap tathasentainenf the distal end of the
neck of the, I S side the ridge (10),
i s noul ded QQ@@§E§8“@%%%ﬁggwhgﬁ]%g“gﬁﬁxﬁ%%$%§“%%BP$§§ 10 whi ch extends

geseral |y dibaronathd sadvall oater Guitiies def thé asnguad GoralimBdisiethe lrhdibl mb3gmuhi oh
extends general]y aqutwards with downwards bias. The inner linb is

di mendPnsHEYer Bitmgolhagagdo thecontaines ad t he neck of the bottle, sealingly
engagi ng it, he
neck, al sotasndggldﬁlgﬁeg%ﬁigeg%ﬁ?%& F%H&hﬁt% ep%ﬁglgs}%&e% B, lﬂqlﬁﬂﬁgg)@%u re 4
. A % MmA@mAnitofAle fapguesA. E. AL. Asb. AUR&. A5 5Nh LkK8WAT 5 ~

"b{vql gb] X] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca]ca]c
aJ ca] ca] ca]ca] ca] ca]cal] cfa]c”a]calca!s

m{g414{ val gbpXelmabealesls éla‘ﬁﬁ&fﬁi aaixm GRbeR] Galgahe ?&ﬂ?&l@iﬁg% @a@%c a] ca

] ca] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal PVe| zi Kn82} xsni d_Z] | ca] ca] ca] ca] ca

] ca] c @paitipe &) cuikp At ofa] @t]ltﬁﬂl‘cta]mbl]fda]t@affma]rca]ldw]m](ca] ca] ca] ca] ca] ca] ca
calca]ca! .O0; &r

]#0/&]&((](2+q r-y."122{vqgkfa\ W ca] ca] ca] ca] c”a] ca] ca] ca] ca] ca] ca] ca]ca]ca]ca]c

A a] capca] cd phjtialsattalaphs alagadd il Aaile #lof 3laanial alefdd AR2A3NRIBAAAHES55C6
7d7p7?1§'s®1388 its somig positian imrscvgy Supackinghy ean @afcap@aql@aw@a]a@aqmqhmp ®a] ca] ¢

@ﬁ&ﬁ% a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] c*a] cal:
<<< ===UpY>>>/ 2?2777 @ @AcA| AAAMABBBCoCCC} xsni d_Z]]] cal ca] ca] ca] ca] ca] ca]
ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca! C&DzZDDD- EEEE* F} FEFE j HH, .1 21 111 <JgJ~JJ&KYKKK) L} xsni d_Z]]] ca] ca] ca] ca] ¢
a] ca] Ca] cayvRhtios matenal can ssnleimed iy E'&]‘Eé] ‘é’h?réﬁ]tbafl‘éﬁ]l@a]ﬂ%&]l%aﬂw@@}dca] calc
a)J ca] ca] ca! ) LULLLLMMVM) N1NNOOOOOhPP- QQFRRSYKKK) L} xsnid_Z]]] ca] ca] calca]calc
a]J ca] ca] ca] c]ca] ca] ca] ca] ca] ca] ca] c”a] c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]
ca] cal/ca A plastics material cap as claimed in claim 6, wherein the anti-tamper band comprises:

20 a plurality of upwardly directed tongues resiliently mounted on the band for engagement
under a rim on the container on fitting of the cap to the container;
invert V fold members between and interconnecting the tongues;
1ibs on the radially outer surfaces of the tongues for limiting the radial movement of
tongues on fitting of the cap to the container, and
25 a ridge on the inside surface of the skirt for co-operating with the ribs in limiting radial

movement of the tongues.

8. A plastics material cap as claimed in claim 4, wherein the skirt has an anti-tamper band.

30 9. A plastics material cap as claimed in claim 8, wherein the anti-tamper band comprises:
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movement of the tongues.

10. A plastics material cap for closing a container, the cap comprising:
10 - atop and a skirt,
means integrally formed with the top on its inside for sealing the cap to the container;
means on the skirt for holding the cap in sealing relationship with the container; and
an anti-tamper band frangibly connected to the skirt, the band having - .
a plurality of upwardly. directed tongues resiliently mounted on the band for
15. - engagement under a rim on the container on fitting of the cap to the container
wherein there are also provided:
invert V fold members between and interconnecting the tongues;
ribs on the radially outer surfaces of the tongues for limiting the radial movement of
tongues on fitting of the cap to the container; and
20 a nidge on the inside surface of the skirt for co-operating with the ribs in limiting radial

movement of the tongues.

11. A plastics material cap as claimed claim 10, wherein the cap holding means is a screw
thread in the skirt for threadedly engaging a complementary thread on the container.
25
12. A plastics material as claimed in claim 11, wherein there is provided:
a first annular sealing member arranged to abut the inside of a neck of the container and
a second annular sealing member amranged to abut the distal end of the neck of the

container,
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( )ﬂ}mer contact with the inside of the neck,
a third annular sealing member arranged to abut the outside of the neck of the container;
5 and
wherein:
the three annular sealing members depend from the top of the cap;
the three annular sealing members are lips dimensioned for slight deflection on sealing
abutment with the container and adapted to deflect against the bottle under pressure of fluid to be
10 sealed,
the first sealing lip extending transversely of the top of the cap from the common
root,
the second sealing lip extending obliquely {owards the skirt of the cap from the
- common root and
15 e b the third sealing lip extending transversely of the top of the cap, and
- the sealing lips are of substantially the same cross-sectional shape, being in cross-section:
substantially uniform thickness lips, with

rounded sealing edges.

20 13. A plastics material as claimed in claim 10, wherein there is provided:
a first annular sealing member arranged to abut the inside of_ a neck of the container and
a second annular sealing member arranged to abut the distal end of the neck of the
container,
the first and second members have a common root, whereby abutment of the
25 distal end of the container with the second member tends to rotate the first member into
firmer contact with the inside of the neck,
a third annular sealing member arranged to abut the outside of the neck of the container;
and
wherein:

30 the three annular sealing members depend from the top of the cap;
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the sealing lips are of substantially the same cross-sectional shape, being in cross-section:
10 substantially uniform thickness lips, with

rounded sealing edges.
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10 which extends generally downwards with an outwards bias, and an outer limb (13) which

extends generally outwards with downwards bias. The inner limb is dimensioned to fit inside the
mouth at the neck of the bottle, sealingly engaging it, whiles the outer limb is dimensioned to

abut the end of the neck, also sealingly engaging it when the cap is screwed tight.

15 Figure4



