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Pl astic Eﬂaé‘ﬂﬂr‘gﬁﬁp{:omri sing a detachabl e annul ar guarantee band and Ian
inner seakrfgorerosare caps made of plastic material for closing containers,
in particular bottles, are largely used in accordance with the state of the
art. Many types of enbodi nent of closure caps are provided with an_annul ar
guar antee band which is detackable and torn off fromthe yRjehyMay b, 1998n
opening the bottle. As long as the annul ar guarant ee band263#4-1RCT dw
state is connected to the very closure cap via small Ti.nks. it indicates the
original state of the contents of the bottle. Thus, it i$ guaranteed that
the closure cap is fixed olbehethnig der Peiehthieschitetbung gi nal st ate,
preferably screwed there upon. To this effect the guarantee band,
subsequently to the filling and closing of the container, is gripping

around an - 0rQj ] t
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cl osure cap and the guarantee band ar I'Stupted by the tensile and the
shearing forces. The guarantee band rests on the bottle neck and the

cl osure cap can be unscrewed conpletely. At present, polypropylene (PP) is
nost |y Gdesureeaps madesef plastia matesial fosrclosing perfgingss, ﬂrhearélpb@n pettleapare targely

pl astic tear] PP 1S, Lyel t Mﬂﬁ' '
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PP- cl osprovidedpwhl afeminalad fguardnoed barid Which igidetdehyble awd gommgoift fronbithe elosiie
sorting neans of the filling installation can process onI% a.uni formrange

of hei gRll whenapenngothg, kot 4s\lops At the anaHlss gvarantee; bandni Ypantagt stateais
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pott 1 ¢ raliel 0 e fl RodiiPell SRANAPLIRN LA b el WEo e Ofents
Beneat hof tie beitld. Thuprivjieguaranteetiithdt the dosyrpedp fis dixeth emetttehbatfle iresk hntitsom
side by the det acha?l e guarantee band, there is also provided a supporting
col | ar . onggalFpte; Rreferally sersmed ShetF PoRuspended on this supporting col | ar
while it is being filled and cl osed

To this effect the guarantee band, subsequently to the filling and closing of the container, is
gripping around and beneath a bead or projection of the bottle neck. When the closure cap is
opened the links extending between the side wall of the closure cap and the guarantee band
are disrupted by the tensile and the shearing forces. The guarantee band rests on the bottle
neck and the closure cap can be unscrewed completely.

At present, polypropylene (PP) is mostly used as a plastic material for the body of the closure
cap. The plastic material PP is relatively hard so that the function of the guarantee band is
safely ensured. It is almost impossible to lever up the PP-closure cap by means of a tool

without visibly damaging it.

N Since the sorting means of the filling installation can process only a uniform range of heights
of the closure caps without readjustment, the height is fixed uniformly to about 20mm. The
guarantee band rests firmly fixed on the bottle neck and is torn off immediately when
attempting to open the bottle.

Beneath the bead or projection which is gripped from beneath of its bottom side by the
detachable guarantee band, there is also provided a supporting collar. The bottle is

conventionally suspended on this supporting collar while it is being filled and closed
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case. theF?&t)l_L formad' particularly of the plastic material PET 9?5-
PEN. The rantee band of the closure cap, with the here addré&ssed
and conv"é“hzf“'“bna"T"lcV"s“?ed PP- enbodi ment of the state of the art, ends at a
di st ance of apprOX| mat el y 2mm above the supporting collar on the bottl e
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it nust e rranu actured 1n two parts. Pol ypropyl ene
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than gl 3gss ‘R%bhg%sgolﬁklgrﬁﬁgﬁ&ﬂei@ﬁ& ing is made for exanple of ethylene

vi nyl acet at two different steps of injection nolding as well
as a subsequent step of assenbling the two-piece closure cap are needed. In
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the probl em of ensuring guarant ee. For this reason there is need for a
one- pi eckffpreatsices of miestion sagldingias Wethrnnselsequant tsteprpfcassmblmg Gedwoasesror e
securi ty Fromthe US-patent specification 4 592 476 there is
known a ng' ag)aggg,gﬁjféi cap in accordance with the prelimnary part of
patent claim 1, wherein the renovabl e guarantee band is extended in t he
directign of the central axis of the closure cap. According to th
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t he bot therefoee lsafely ensure the tightening function by shaping the sealing system, when the

closure cap is manufactured in one piece by a sole step of injection molding.

On the other hand, when applying the softer PE-material, there is the risk that the guarantee
band can be detached by a fraud and that integrity is feigned. Therefore, the one-piece plastic
closure cap made of PE has not made its way until now because of the prdblem of ensuring

guarantee.

For this reason there is a need for a one-piece plastic closure cap, the guarantee function of

which ensures more security than before.

. From the US-patent specification 4 592 476 there is known a plastic closure cap in accordance
with the preliminary part of patent claim 1, wherein the removable guarantee band is extended
in the direction of the central axis of the closure cap. According to the US-patent' specification
the guarantee band extends up to the supporting collar of the container when the closure cap
sits on the opening of the container and the guarantee-band grips beneath the bead or

projection on the bottle neck.



From the European patent application EP 536 082 there is known a closure
cap which is nade in one piece together with the guarantee band by

i nj ecti FTROMWIOFERCONNecting el enments are di sposed between the cl osuy e
cap and pesmmeantee band. On the bottom of the cap cover there is

provi ded an inner sealing. Fromthe European patent application EP 316 167
“there is known the conbination of a bottle and a closure cap. The bottle
consi stEroaf theEurepdanl prpet epﬁ)lﬁﬂlfibﬁ IBP 336 0¥2Tthere T Rné1198 WloBueaap whif R{TRALT 2
thernopl astic resin |ike polyol ephine for exanple. The closure cap has an
annul arnsHS e ogethanwith the guarapise baed by peiectianomolding: .Connéciing elémerte are
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t he botther inpodviddd aminhibesealihgr nat i onal application WO 93/ 24386 there is

known a closure cap for nulti-way- PET-bottles provided wwth a cap wall
havi ng an inner thread, a front wall closing the cap wall, and a guarantee

band c ' . circul ar. inper

el i gt o5 tettrbed! i SRRt aion TI75 16 67 b bs KaBPm3nGiniminiliny 37 & et
open enahdod clokereaap, Thé béitiehensistsaf phlgethylenctof eghitdats §RETNrHea164urddap ks t he
region of the_.free end towards the latter. For gas tight use the closure
cap i s OFRFS ghp fragelestinissin Kee polxeleraips foryample. The slogurersap hes ar ghwHanf
the fr I &h o LT ead

encl os gsglotﬁlralgr \ryggvig%rclh\?\fﬁgg r?ﬁftglgcebrp &]gﬁ %\ﬁ}?gg%ggéﬁ?%éfe ﬁ‘tge cs?ﬁﬁ iekr ﬂ%l%é%ggg&opf ﬂ’aﬁ ly,
a cl oswlesweapap das arlkemsabtie 18| whichdimwfardlydionh ahestioulder K0P vests Elastidalle on
interna%i onal &Epl iogg%ign W96/ 02430 whi.ch conprises a cap body that
cor r es pORYD uehe Qi 3he BRHERSChe cap body and a seal cooperate with the
upper edge of the container for closing the container. The closure cap
conprises at |east one shoulder formed on the cap body which shoul der
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the closure cap can be manufactured, i. e. formed in and or me
moul-d isRaqedvpariefsemathe capavali and projegpiap|downwrardipito ther emepcéreidofithe empsith The

probl e ed the. i nvention consists.therefore in the provision
b o ot 8B abhel@ ot e kil HidHnah 167 FCH St bied <ot tomelacs Pt Kavi ch
can be gak dightiusertha clostiteashp 49 bo@igi@Ed such that the inner sealing has a bead in the region

of the free end which is directed to the cap wall and such that the bead encloses the region

which tapers in respect of its outer diameter.

Finally, a closure cap for releasable closing of a container is known from the international
application W096/02430 which comprises a cap body that corresponds to the container. The
cap body and a seal cooperate with the upper edge of the container for closing the container.
The closure cap comprises at least one shoulder formed on the cap body which shoulder

- extends opposite to the upper edge and cooperates in the closing phase with the sealing.

In addition to reliably ensuring the guarantee function and the sealing function it is desirable

not to impose particular requirements on behalf of such closure caps as to tolerances. It is also
desirable that the closure cap can be manufactured, i. e. formed in and deformed from a mould

in few steps and that it is capable for being recycled after use.

The problem to be solved by the invention consists therefore in the provision of a one-piece

plastic enclosure, in particular made of PE-material, which can be placed on a filled container



wi.t hout satisfying particular tolerance requirements while sinultaneously
satisfying the additional, in part contradictory requirenents, nanely to be
manuf actFREHWIETERY steps and to be apt for recycling after use, whilge
ensur i ngeipeemieant.ee function and the sealing function. In accordance
with the present conbinational invention, the solution consists in the
provi sion of a closure cap which has an extended cl osure guarantee band and
an ext emdihdui satésfyingaparticuler tolesmat i requinkets pwhile GiBuRkReLsIINdatrARg e
ntai ner neck into the opening, which cap is characteriZed in
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f th 5 - face,. ded
Chner s et a6r RERling ofter BeGAE GHANRE MY Fhrtil RERHOR L HR kRS

of the fmetiph.ece closure cap (in particular as to the PE-material) such

t hat - the funnel - or bell-shaped guarantee prolongation sits on the
supporting collar of the container in a non-undergrippable manner and -
the wedgea&lanaLe AithGhe BHsERWGnYindtdfal HEht ; CRARLNES
neck in aapr essieng man%gr.s Becaus%t{)b?l tﬁfg@{lbﬁﬁgqéﬁ%@dggﬁﬁg @%P?%%FWB
guar ant eta blasdre zapl whidh hesdgextanded glosete grhappecbandtaad anlextacied dmer Realj Naer
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the pl aghich dap PeeHaBactéHelSn EOMBRALBAYYt aken out (deformed from of the
mould in a few steps. Because of the Sanme feature (only one type of plastic

material), the plastic closure cap allows for being recycled after use. The
guarantee function for. the closed container is relLiably ensyred by the fact
that the funﬁ@f‘“—negror%8%5?%‘??2‘[%8%856?%%&3? be SIF‘EP g, bﬂeg@n and sits on
the supporti a¢ea8d-biipedbuted Surfidel Gkhe @Rtedl & Inned §431 hhght eni ng function for

the closed contarner is reliably ensured by the fact that the wedge- or
f unnel - shape#n avarage standard sobdity lof the péastic eniterialsefsthe ronehs eco plogireecapnfink .

The plastic .er-ial h en_used splidity which is hard enough for

conplying w lﬁﬂé‘aﬁsdﬂﬁ%‘??éhﬁﬁ%ga%gﬁ%%a‘ﬁ%e band and at the sane tine soft

enough for chefnmdlgombéliskdped RubrMERrORAGESH SREEN I Qlppoafid B&iarTAﬁBe
ve

undercuts at the guarantee band and at the inner sealing Can be reno
from t he noufQptaRer|ipagoagmndresrippable manner and

- the wedge-shaped outer surface of the inner seal rests on the container neck in a

pressing manner.

Because of the funnel-shaped extension on the guarantee band and the wedge- or funnel-
shaped outer surface on the inner sealing, the plastic closure can be placed on a filled
container without particular tolerance requirements. Because of forming the cap in one piece,
the plastic closure can be formed and taken out (deformed from) of the mould in a few steps.
Because of the same feature (only one type of plastic material), the plastic closure cap allows
for being recycled.aﬂer use. The guarantee function for the closed container is reliably
- ensured by the fact that the funnel- or bell-shaped prolongation of the guarantee band sits on
the supporting collar of the filled container. The tightening function for the closed container is
reliably ensured by the fact that the wedge- or funnel-shaped outer surface of the inner seal
rests on the container neck. The plastic material has, when used, a solidity which is hard
enough for complying with the funnel-shaped guarantee band and at the same time soft
enough for complying with the extended wedge-shaped inner sealing. The undercuts at the
guarantee band and at the inner sealing can be removed from the mould as long as the warm

plastic material has not yet reached its full strength or solidity needed for use.



plastic material has not yet reached its full strength or solidity needed
for use.  Further features of the invention are characterized in the
sub-cl aFROHWIITERy to patent claim4 the guarantee band can be |longg- in
t he di relbrrpetegivgiae central axis of the closure cap than the usually
applied 20mm In particular, a total height of 23,5 mmis suited for
cl osing PET-bottles being in use nowadays. In using these |engths the
guar antEthmrﬂéamxése@ﬁmednmnmm nteeclsarpgterizednin tedl Sub-claims. i Acdordihg| tp pategsed
upon it. gt{lower end of t he E’&lan%‘ﬁﬁ and can. sit th?reupon simlar to a
bel | sotlpiaft the gparantse B%dgmb% SPGB Ftce*&#% @xis of the clgsure cap
securit | @t |
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one- pi ece structu e entire closlre cap I's ota|
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container Is a pat ent c aime6) which is a screwtype
cap. Thexfficient Ecusmmdealmoa’ghmeiatn'blymmth&’ﬁmenahis usedtent claim?7). At
present, PET-bottles, but also PEN-bottles are conventionally used and

wi de-spread (patent claim8), with the clainmed plastic closure caps being

parti Cuhaéﬂél%‘éﬁé ktristideeds thioafirB et chf@s BhRIRG! @dteak _IRNED). afheptRagident

concerning the structure and the use of the closure caps ate 'not neant to
rest ri cmateniel polyethylens (PB) wisdamder thase wécqmamps l§| chiracterized in patestdlaiol 3i s
9 to 23 or dependent clains, a sealing system"a" conbined with the

ext ended guarantee band is claimed. In the sub-claims 24 to 35, a sealing

system {tlis dfﬁn{?@ﬁﬁhdba{d adju dihof e BxbeOSCES teadlodire @apasdhé shigecabicte. -
The sub-claim 36 relates to a scalé structure at the rear side of a thin,

wedge- swafssia! gémemgtaumqs to brelass ¢ pmfaxreqi axanple o8 emboduvientx fleatonéainer

her eaf t M | e h depict, i.n: .Fi.g.J:
The basﬁ% E?Pl nc{pﬁf 5?'3@%%@8 ﬁéo‘}i:n acc r%astﬁrc‘e”m{\#g F%Ph Q/ogﬁ?i ﬁgade
conpr i Spﬂ&ﬂsrétﬂy@ﬂp@isﬁ%dnﬁaﬂﬂa@h&ﬁt blaﬁﬁ 7?nAt presext, PEAkbttled) dut aRa3| PENItestles! a,
2a, 3a: An exanpl e of errbodl nent " the closure cap in accordance with

the i nv&gtGosNenionaty use aﬁdawﬂa1sp§eéét(peﬁ¢nbplatm68)cypth( the flaimerd plastim Flosege
axi al S@a%g' %u@: bgrtlcaﬁ}ly well suited. Nonetheless, the preferred examples of embodiment

concerning the structure and the use of the closure caps are not meant to restrict the invention
formulated in the patent claim 1.

In the sub-claims 9 to 23 or dependent claims, a sealing system “a” combined with the
extended guarantee band is claimed. In the sub-claims 24 to 35, a sealing system “b” in
combination with the extended guarantee band is the object. The sub-claim 36 relates to a

scaly structure at the rear side of a thin, wedge-shaped sealing lip.

The combinational invention is now explained hereafter in more detail by means of Figures 1

— 4 which depict in:

Fig.1: The basic principle of a closure cap in accordance with the invention comprising an

extended guarantee band and an extended inner seal;

Figs. 1a, 2a, 3a: An example of embodiment “a” of the closure cap in accordance with the

invention by way of an axial section of the cap (Fig. 1a), a partial axial section (Fig. 2a)



of the cap screwed on a bottle, and a horizontal section (Fig. 3a) al ong
the line AAAin Fig. la; Figs. Ib, 2b, 3b: An exanple of enbodi nent "b" of
t he -cl osREHVARTTERCCOrdance with the invention by way of an axial gsegtion
(Fig. |medupedhewol osed state; and for a container (Fig. 2b) to be closed
in an axial section (Fig. 3b); Fig.4:An exanple of an enbodinent "c" of the
cl osure cap in accordance with the invention in axial section. In the
patent dr awfiBscag baewed o nsttletad 4 hofftautal keetivh (Fig-3d) alcagpheling 284 in
exanpl e of enbodinment of the invention in an axial section. The shape given
to the clodugel®dap is accentuated by right-hand hatching whereas the shape
given to the bottle neck inside the cap is accentuated by |eft-hand

hat ching. The closure cap is a one-piece cap, i.e. the three sealing lips
8a, | OFigd.5d, pbj 8k AxtexathplPoH sinbedingent 6 bf tetloblre cBplh hecoi@tite Wit bR
manuf actured in one single process step, as _is _the guarantee band. In Fig.
1 the cl osuReentionp by wakiran axial sacHer (ﬁmerlé) i the glasedcstatgetnd for @ gonfaiper t he
bottl e necks: T qgfﬁ fﬁﬂgﬁ nnected to the body 2, 3, 4 of
t he cIosurgFgﬁgsbgggéﬁg%%ﬁgggs 5?@%3 ﬁ%gﬁgeath a bul ge or projection on
the outer side of the bottle neck 1. The separabl e guarantee band 5, 6
extends far in the dowward direction and sits on a supporting collar of

t he bothig&:AmEeamplsiran sigbediment "¢ Ok HBE F195BIe ARSBERERTHEN KL et i ertion
here a PET- ?hgkgﬁﬁnnon a transportation device while the container | is
going to be filTed and cl osed. Although the fitted guarantee band 6 is
relatively soft, it sits according to the invention, nevertheless firmy on

t he bottl neck and is imedi.ately disrupted when.the screwtype cap is
goi ng s e RE VS, DS FTEIYo Rig pl 281 inF_c‘ch?%s%P@?@'é%to zxm?l?_ of
al | ows ef@fodidient! bf Bl [dvaRHER iheRPaRM! Eetidhe THRCIADE ?givéneweeeﬁgﬁé gh

conpri se sinultaneously sinple manufacturing (one-pi‘ece closure cap),
secur e asemdtuated by might-band hatthingawksread the shapeegivemtp thewjtle sdckphsidertireneap of
openi n eas ring-.off .of .the guarantee band) and reliabl e guarantee
functigﬁg‘i‘cﬁﬂéﬂa&ﬁt ci-Hagdha tightly on the container).

The closure cap is a one-piece cap, i.e. the three sealing lips 8a, 10a, 152 which extend
opposite to the rim of the bottle-neck 1, are manufactured in one single process step, as is the
guarantee band. In Fig. 1 the closure cap is shown in a state wherein it is screwed firmly upon
the bottle neck. The guarantee band 6 which is connected to the body 2, 3, 4 of the closure cap
via small bars 5 grips underneath a bulge or projection on the outer side of the bottle neck 1.
The separable guarantee band 5, 6 extends far in the downward direction and sits on a
supporting collar of the bottle: The supporting collar is used for suspending the container,
here a PET-bottle 1, on a transportation device while the container 1 is going to be filled and

closed.

Although the fitted guarantee band 6 is relatively soft, it sits according to the invention,
nevertheless firmly on the bottle neck and is immediately disrupted when the screw-type cap
is going to be opened. The shape given to the plastic closure cap 2 to 7 allows for the first
time to respond to the technmical requirements which comprise simultaneously simple
manufacturing (one-piece closure cap), secure sealing function (soft material for sealing lips),
simple manner of opening (easy tearing-off of the guarantee band) and reliable guarantee

function (guarantee band resting tightly on the container).



4 The patent clainms 9 and 10' rlat¢;lg.a J&EHﬁ&lQ p, especially for use
W h reusabl e PET bottles having a c _ | with an inner thread, a
front sigletiven 3§§es t he cap wal qﬂmﬁiﬂﬁmﬂmﬁ guarantee band fi_t4ed
on the capwwaddmad | Ncl udi ng a spli r m ned breaki ng point,
with th& front walrbeing provided with a circular inner seal spaced apart
fromthe cap wall and inclined towards the open end, the outer dianeter of

whi ch behe@at-aPelads W hdd 10 tbRtd f0h Alosafe thE dpaeaIBNbriRwakHR rbigblabbe! -

Regardi ng the caps, they are always of the type for being screwed on
bot t | esbottlas hawring & gapwatl@rodied Wil ag sonegithread, adtasids. viuch tloses tBachp e of

bottle is,used for filling-i ever ages._ of .any, ki i N Wai articularly
bever agB MR ARHIR EiseRLed Bpish AR 6% PG el Mg iehioimg £ stilafB pbdematned

cl osur ebfaRingReht! WRh NG BntWall béihs Rroviddiswand cildgladBhePsRS Spced 48X e reRed
inside the bottle and thus nust, close rezq%ectlvel.y close-up in a gas-tight
manner the eapewnlbtand dnelingd toweysisdhe wpey end.clhatoutes diametae ob wibidhebeisg faperedne
time, sg-called PET-bgttles are al e mar ket now which are of the
reusabl &'BHH ir‘&glP?ng&ifnéﬁeea tSW%gggfbeollgﬁa%articul ar in a format having a
filling volume of 1,5 litres. Because of considerable tol erances associ ated

with these bottles in the region of the bottle nouth sBecifi‘c probl ens of
seal i ngRegarding ihe hapsaiheyiase alveaysiof thedype £or being saeved o betdles.dpparticulas fased.

Consequ ly, ¢l r | ieh: ' . i al

eal | noceing sedeed REufaRhnS. Sk bR e iseBe ARBRE R b BRE ey
PET- bot kindsir WhithesiriiQilarfyyeverszes ortdeli imehjdectarmnadibgideaty fillednCorisb @y,
with multiple use, the nore. so beca}use_these pbottles are nost often

def or mether gepire sanaised therewith Husialst ithstapgd dhe gas prossurerdryeloped dpside (the
order t y o) 3L e D ng,.n [ NG, t.atie of
he. art SRR e e L o B o s e PRI e B BT
pr ovi detkspéditvely, sfistive tochsbettleng naterial, at least in the region of the
front wall, where the front surface of the bottle nouth cones to rest. To
this purpose a preferably soft plastic material is used which differs from

the ot h§fnc?§5ﬁ5 ile sodhisd PFTmo?ﬁesaéi'é QsBlSthé Fnarkel OW eh%%’ Bﬁaﬂ{egrgP%ﬁbé? o

Consequent Ty, a oné-piece closure cap consisting o ren
provi deplaktyc typesandeas wiered i lpaiticutap ih anfpemaf hating iacfilling wolewe aff 1,Bditres.

recycli of this Kkind of parts that.is npre, an re.strongly reguired.
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the closure cap so as to initiate a type of recycling specified to
mat er i atsedCOnsgaquently, \clasuie ¢aps s raqpuped wthich arssubjectaiosspieanal seplidy frieasores.

conpo neﬂ{[ addgt?o%, (r)élje%ngg x'nr1]1 t lgeomg&)e fosthé ?acg{hsag ﬁ{eci’éﬁgot(f‘lgg int c(fuetsggn have no longer

objectionable mouths and threads with multiple use, the more so because these bottles are

most often deformed resp. Damaged by the handling of the users and the fillers.

In order to remedy the problem explained above one has, reviewing the state of the art, had
recourse already to a solution, wherein the closure caps are provided with a specific sealing
material, at least in the region of the front wall, where the front surface of the bottle mouth
comes to rest on the bottle mouth. To this purpose a preferably soft plastic material is used
which differs from the other material — aluminium or also plastic — of the closure cap.
Consequently, a one-piece closure cap consisting of different materials, is provided by this
measure which is no longer justified in view of the recycling of this kind of parts that is more
and more strongly required. Namely, in practice, it is not possible to remove an additional
sealing, made of a second material and introduced into the closure cap after use of the closure
cap so as to initiate a type of recycling specified to the material. Consequently, with this type

of closure caps having different component, the only thing to do is to discard thrran_ln the

THIS SHEET HAS BEEN
REPLACED

o



donestic garbage. But just this kind of doing shall be avoided in the
future, in that this solution known fromthe practical experience and used
for obt FROYWITIER| ght closure, in particular for returnabl e PET-boBtles
i S Not  eadimiiroetl caadosi NPl enent ation, or only in case of extrene need. In
this context and in accordance with the invention it has been perceived

that for, the purpose of c¢losjing.a b%téf e in f gas-tight manner by neans of
the di sdamesiic garagrbBat fushdis «ind 9t floing shall be @ypided Unrabr futuse, iththat dhisr
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wal | of the bott]le when the closure cap is screwed on the bottle. Because
of the E8HEMGEESE-i on of the bulge in the region of said free end, and
because of the integration of the region, tapering in respect of the outer
dianeter, in the bulge, the inner wall presses very strongly against the
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fornms an effective tightening. A gas, pressure which bujlds up inside the
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instead a certain slipping of the bead along the inner wall of the bottle
i s possirkgien wif saidftde endcand besiansg ofithe iritegration ofithefrégon, tapéring inaespest of the
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front wall conprises an inclined first circular wedge seal disSposed in the
regi on ipeessansrivhich budlds walinside thet bpdtle Hnesed 9o Auite partaiackynaiviagtageeus wasner
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form ng between the rnner seal and the wall of the cap _a seal, called wedge

seal beditiseobthe neyeribelges eonsisiemble distance taithe foat walloBecause of the relatively

deep extension of the inner seal respectively of the bead disposed at the free end into the
bottle, a sliding-off of the bead at the bottle mouth is not possible; instead a certain slipping of
the bead along the inner wall of the bottle is possible withouth sacrificing the tightening
effect. ‘

Alternatively to the precedingly discussed teaching in accordance with the invention, the
. invented closure cap can also be characterized by the features of claim 10. According to this
claim the inventive closure cap .is adapted such that the front wall comprises an inclined first
circular wedge seal disposed in the region between the cap wall and the inner seal and
descending, at least slightly towards the inmer seal. In the framework of this inventive
alternative it has been recognized that a sufficiently effective tightening between the closure
cap and the bottle to be closed can be implemented in forming between the inner seal and the
wall of the cap a seal, called wedge seal because of its wedge-shaped design. This seal, too, is
shaped circularly and is bent towards the inner seal by virtue of its inclination towards the

inner seal in the course of screwing onto a bottle so that the wedge seal rests fixedly against



shaped circularly and is bent towards the inner seal by virtue of its

I nclination towards the inner seal in the course of screwng onto a bottle
so t hat FOHAIJIERal rests fixedl y agai nst the bottle in the regi®n of
t he botwdLBudtEvtokBeause of its inherent elasticity and the tension caused
by the screwing procedure. In respect of a particularly effective:

ti ghteni ng between the closure cap and the bottle it is advant a(geous, when

t he i nriBe betlg in the ragigniafdhe bettleophRacavsPiGEs inherent glgsticibnand)theciension,
bef ore | | e region of the free end and directed to the
cap wal(%lf&g%nﬂéfg\%én e?ﬂ%lgsﬁdtﬁ@%lgel}gi ncl udes the region tapering in respect of
its outer dianeter. To put it in other terns: the features presented before
as being alternative solutigns are conpined in particul arly advant ageous
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li ne, SBY PLESTHEE SIS P BetI% 5 f or med which extends fromthe |ower end of
the inner seal towards the nost outer region of the bul ge, by neans of

whi ch surface the inner seal respectively the bulge of the inner seal is
capabl eAsftobthengonfigseingedf ithe onndresdadingl ¥ isoadvantaBeawsu séaenf thehlagter extends

wedge- shaped internal. design,.the inner seal is.pressed inwardly, al gng .a
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the bulge Bide. ahiP h&! thabfthb NBinkHRRAENYF BAShhcr bealiaBdaltdpetmed! fdhR an
stress reached at thereby, exerts a considerable pressure on the inner wall

of the 4pproximately clreulan iner serfacen OmTihe sidg feingsthedaprwalldbe diner geatemeigsaed

such ang,extends into the ca |l . such that_ the, i r .seal i respectively
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mouth on the other hand - with a predeterm ned gresm ng force against the
o

i nner W§sY iroFespers afdts peter diampder Bgp sHaight {ine, woereby anvedge surface is formed
which extends from the lower end of the inner seal towards the most outer region of the bulge,

by means of which surface the inner seal respectively the bulge of the inner seal is capable of
being inserted into the bottle mouth. Because of this wedge-shaped internal design, the inner
seal is pressed inwardly along a distance which corresponds approximately to the degree of
inclination of the bulge and, as a result of the inherent elasticity and thus of the stress reached

at thereby, exerts a considerable pressure on the inner wall of the bottle in the mouth region.

The bulge is advantageously dimensioned such and extends into the cap wall such that the
inner sealing respectively the bulge, when being in the screwed-on state presses, - in
correspondence with the tolerances of the cIosu;e cap on the one hand and of the bottle mouth
on the other hand — with a predetermined pressing force against the inner wall of the bottle in

the region of the bottle mouth.

The first wege seal already mentined before is positioned and dimensioned in a particularly

advantageous manner, such that it serves for resting against the radius of the bottle neck, with



The first wege seal already nentined before is positioned and di nensi oned
in a particﬁg&l_ﬂy}_ advant ageous manner, such that it serves for restin

agai hstﬁtﬁ@wnmﬂiwﬁsf the bottle neck, with the cl osure cap being @-t he
'0N- SCr eviedwsreraomsroe. resting along the transition portion into the bottle
mouth.. To put it in other terms: during the screwing of the closure cap on

the bottle, the first wedge seal is bent towards the front.wall and, b
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increased. The sane is true for the inner sealing nmentioned before in
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i nner seal. This second wedge seal nay be positioned and di mensi oned such

that, in the screwed-on state, it serves for_ biased resting on the front
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In order to increase again the tightening effect of the closure 'cap in accordance with the
invention it is still more advantageous when there is provided a second circular wedge seal in
the region between the cap wall and thc inner seal, preferentially in the transitional region
between the cap wall and the front wall which second seal extends from the front wall .
respectively the cap wall and is inclined at least slightly towards the inner seal. This second
wedge seal may be positioned and dimensioned such that, in the screwed-on state, it serves for
biased resting on the front surface of the bottle mouth. The second wedge seal is therefore
bent in the course of screwing-on of the closure cap relative to the front wall, like in the case
of the first wedge seal, whereby an important pressing force on the bottle, more exactly on the
front surface of the bottle mouth is built-up by the inherent elasticity of the second wedge
seal. The second wedge seal, too, may taper-off and have essentially ﬂét surfaces, with these
surfaces on both sides of the second wedge seal may be shaped concavely or convexly, too.
The comments given in respect of the first wedge seal are valid also for the second wedge seal

so that further consideration on this point is no longer necessary.



surfaces on both sides of the second wedge seal nmay be shaped concavely or

convexl t0o.. The conments given in respect of the first wedge seal are
valid a ;@mw ) —second wedge seal so that further consideration oh lthi s
poi nt i"smfmmﬁnmgewmecessary. Finally, in respect of an inprovenent of

the tightening effect of the closure cap in accordance with the invention
t he cap.. | .could c rise referentially in.the.upper region, i.e. in
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bottle. The precedi ng “di scussions concerning different tighpénlng neans
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cl osure cap, the guarantee band is broken in a first step and_is then
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difficulty because of its bent shape. The guarantee bands whi ch have

entered. the bottl e cannot, be washed. out, of it. So-cal.led bottle i nspeciion
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guarantee band connects to the cap wall on the side turned away from the front wall and is

provided with a first predetermined breaking point. Such layout of the guarantee band is,
however, problematic in so far as in the course of opening the bottle, i.e. when unscrewing the
closure cap, the guarantee band is broken in a first step and is then torn-off entirely by
numerous users. After use, i.e. after emptying the bottle, this entirely tom-off guarantee band
enters pretty often into the interior part of the bottle, from where it can be extracted only with
difficulty because of its bent shape. The guarantee bands which have entered the bottle cannot
be washed out of it. So-called bottle inspection machines do not detect these bands so that
pretty often such former - used - guarantee bands enter again into a beverage filled in the

reusable bottle. Complaints are preprogrammed.

Consequently, it is of a very particular advantage when the guarantee band here discussed is
provided with a second predetermined breaking point. This second predetermined breaking
~ point could be disposed in such a manner that it is juxtaposed more or less to the first

predetermined breaking point so that the guarantee band is at the time of tearing-up —



reusabl e bottle. Conplaints are preprogramed. Consequently, it is of a
very particul ar advantage when the guarantee band here discussed is

provi deFRIPHWHTIERBNd predet erni ned breaking point. This second -12-

pr edet ewdiichierroicamking poi nt coul d be di sposed in such a manner that it is
j uxt aposed nore or less to the first predeterm ned breaking point so that

the guarantee band is at the ti EFO]C éeari_ng-up - subseqpe.ntly to a
t ear i ngfubgequEntinto ¢ tgasingipeRfcthe drtiradeeeured bregipgpoint -5 plittintorite balwes

hal .0xi AAt | i f th
Cocond S SRPHFR Al SR SR T, P R Kt Ole SR LRl iiRled 0°
band cabresling poine TApebdeectingahis waiyethe ghatantoediatid icxredoy be MorVert i 66EpiecaIBiE! Y
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of manufacturing the closure cap I's made 1 n one piece. Polyethylene Ts
parti cutezklsy tidt thesfoteombitbardpuoiemds solvbd nore so because this resin can
be subjected to a recycling process without further a doing. Finally, it is
essential in respect of the closure cap according to the invention: that
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closing the cap , and a circular guarantee band 6, 6a connecting to

t he captheastame3matetial; apatbpedeteriniziedsealings age myuized) randethet mionemintinatikisngf
point 5 w.th.the fro 11 4 risi a, circuyl ar. inner seal 7, .7a which
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the outer dianeter of the seal becomng smaller in the region of the free

end towards this end. According to the invention the inner seal 7a includes
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the front wall 4 and i'nclines towards the inner seal 7. . .
connecting to the cap wall 3 and capable of being torn up at a predetermined breaking point 5,

with the front wall 4 comprising a circular inner seal 7, 7a which is spaced apart from the cap
wall 3 and inclines towards the open end, with the outer diameter of the seal becoming

smaller in the region of the free end towards this end.

According to the invention the inner seal 7a includes a bulge 8a which is directed towards the
cap wall 3a and is formed in the region of the free end. The bulge 8a comprises the region Sa

which becomes smaller in outer diameter.

The Figures 12 and 2a also show that the front wall is provided with a first circular wedge seal

10a which projects from the front wall 4 and inclines towards the inner seal 7.

The inner seal 7 extends along the side turned away from the cap wall 3 approximately
linearly up to the bulge 8. On the side facing cap wall 3, the inner seal 7 extends
~ approximately in an arched manner up to the bulge 8, i.e. it merges into the bulge 8 and taper-
off therefrom again linearly in respect of its diameter. The bulge 8 is dimensioned

respectively extended towards the cap wall 3 such that the inner seal 7 respectively the bulge
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with Fithe scpewed-pr stateat sqryes Eortpaeeﬂw aprelpaded facing o thestramt-susiice dfa obihcer
g?lnlal I %,%&%h%lgﬁﬁg%&tegﬁ %Wgﬁg @ or\i/{w&ggeo?n&%g)ﬁggﬁsa{lﬂaﬁe guargan?%g&gtgnzﬁ%e? 6a
I ncl udesd and havang| flpt eulfsices. m ned br eaki ng point 19a. The second
predeterm ned breaking point 19a lies
The Figures 1a and 2a additionally show that the cap wall 3 in the upper fegion, i.e. in the
region shortly before the transition to the front wall comprises a circular seal 17a projecting
approximately radially respectively towards the inner side and serving for resting on the outer
wall 18a of the bottle. This seal 17a is rounded in the sense of a tightening bulge towards the
inner side, i.e. towards the outer wall 18a of the bottle. In accordance with Fig. 2a, the seal 17
is tapered such that it rests against the outer wall 18a of the bottle when being in the screwed-

on and preloaded state.

Finally, the Figures la and 3a show in common that the guarantee band 6, 6a includes a
second predetermined breaking point 19a. The second predetermined breaking point 19a lies
opposite to the first predetermined breaking point 5 so that the guarantee band 6, in tearing it
up — subsequently to the tearing-up in the first predetermined breaking point 5 — is separable
into two halves 20, 21 of approximately the same length, by way of tearing-up the second

predetermined breaking point 5.
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opposi te to the first predeterm ned breaking point 5 so that the guarantee
band 6, in tearing it up - subsequently to the tearing-up in the first

pr edét erMROIAWIERERIg point 5 - is separable into two hal ves 20, 21. ¢f4-
appr oxi pEEEkverderzane | ength, by way of tearing-up the second

pr edet er mi ned breaki ng point 19a. Finally, it should be accentuated that
the closure cap is made entirely in one piece and consists of plastic,

nanel y Pilailgs itphariéd be abeentwit¢biahthedilesunseipan snade entieelyohj aret piede drdeconsists
application relates tq closure caps for closing GDB-beverage bottles, in

or der tB%R@H'Pﬁ@eBﬂ%@M?gV%He'easy to survey. However,” attention is drawn
expressively to the fact that the present invention is not limted to

cl osure caps for CGDB-beverage bottles but that it is applicable to any type
of cont Thadollewiagstiscnssipnsisf ther oijecttofithe applidatiod relates do mwosary sapsdat tkding
Tupper | i kewi se.. Also, .the closure.cap.according to e invention can
pe. Used CIB-REY ot PoflefeBeirdex RUeBart PG LTy aetrey- HoRGTES Ghendih 5 os
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bottles or similar containers can be closed, nust respond to differeht
requi r eEMB-devedage bettisadutdhat it ie appligablytoany hxpebel, eomginebwhatseever, as for
respectiyv he cont ai.ner Jsust, be~Qbt ai ned,in such.a nner that the.,.
bever aglscaste 3 fest Fortrar QRplRr TOREHARS vl & B Motk 0 pirpcioe
seal ed ePiHedhition lchn bB@séDR e ErSrebabRe(MEA)| A& £ WAL 4d 8 sitfBiecChkettliay N
liquids, the conditions are determ ned by the viscosity of the liquid. If

t he bev@E¥Wgaadsorittbs materiahPERe bottles are nixed up with a pressurized gas
as for instance carbon dioxide, the sealing nust also be also gas-tight in
order to prevent the gas from |l eaking out of the bottle. Explained in

det ai |, Cléwres egs| By rhéund aForisiah bevaragd botles @x aiipile dhtier9 dam®siclosed, indst

obt ai ned by providing an ondul atorily ribbed Structure which presses_ the
seal i ngrq’fﬁ?@fital diffgrent i legRiyerags-n S opg dend ctigesegiing raf thenbeysrage bottle
wher eby . _. ohe it . " .
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st ruct utheréin canael kak et Witthe pidsed trespleaiively 4ealed @ontainer. H therdontdinezs to be
positioning of the sealing |ip,.on . the container edge subjected.to a hi g}h
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unnecess
instance carbon dioxide, the sealing must also be also gas-tight in order to prevent the gas

from leaking out of the bottle.

Explained in detail, the sealing in accordance with the example of embodiment “b” is
obtained by providing an ondulatorily ribbed structure which presses the sealing material
pointingly against the upper edge of the container, whereby a sealing zone is established
within which the sealing means is pressed against the upper edge of the container with high
pressure. The structure in accordance with patent claim 24 allows for a controlled positioning
of the sealing lip on the container edge sﬁbjected to a high pressure of application. This
closing process which leads to a very effective tightening is enabled without complicating the

closure cap unnecessarily.

Hereafter, the example of embodiment “b” of the present invention is explained in more

detail, with reference being made to the Figures 1b, 2b and 3b.

In Fig. 1b there is shown a closure cap for removably closing a bottle according to a type of

embodiment of the present invention which is considered at present to be a preferred one at a



Hereafter, the exanple of enbodinent "b" of the present invention is
explained in nore detail, with reference being made to the Figures | b, 2b
and - 3b. FROHWITTERhhere is shown a closure cap for renovably cl osingSa
bot t | e AtXLeERw M 0..a type of enmbodi nent of the present invention which is
consi dered at present to be a preferred one at a time. The enbodi nment
descri bed hereafter in detail relates to a screw closure for closing a

bot t | e tiywei. (’;Uhermybqnbmt:m desaribédybengafiencinddetiil relates fora strox ictmsureAfor-diasing a

al read ntlone .before, at.te n i.s t thefat t hat the
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embodi Befys aftéﬁtﬁ)tneis fdPdwi RSthaTa&: thaNEe Phiset lﬁv&nﬁ:wl& 86t Ifiﬁiteé (8B c'iosures

freezing of food, or to preserving jars, but also to closure caps of
cont ai rf@r botilies.chltemativeo embeditnents reiate fon instange fcassemmh argssufted fonstodngd

pai nt cket s nF| |b there is Q osure c Its i.nitial form
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conpr i %@édafthamstﬁﬂ@eaaftasi&hnaaﬁb@ﬁhmﬁétbalIy cylindrical side part

| 9b. The side part 19b extends essentially in the vertical direction from
the pI ane of the top part 18b. According to the enbodi nent shown in Fig.

[ |onf omth 0 a c.al art 19b
< not TREIE® ertds sEEt adioBit B B i BRI £¥50 BRaL ARy, hE SRRkl eePent
porti oRodéifts o¥ hedH l@csuy 308rwkidht mﬁ;bxeseaoarnmppétatopl Part NBbdAgd Qhe@bsenuauy
enbodi nent the cei part 18b, the side part 1 9b and the transition

por t i ofYbBndricel élq‘?cﬁaﬂs Bhecsids BarbiPh entands sstenfally By the (vseiceh grpcipp fTomp i n
cF o ur tnpRfit SE A iobiart £, RecoiflEto Al el Bthln rfiel Ty thehfltioghe
the corftoa ties topopdre 185 @5 . cylindrieairside phnt 49Y id abe ﬁb:mpte(rshmpSedgedﬁbla by the.

correspondl% pairing screw thread 112 O%Jaee Fi.g on the bottle 100Q. It
i s exprieansdiary ¢log spyndgd itransisat pertion 3 tAffanO% ds émm?oe@e PO thakein thst

repres I

s i S S e S A G e L L R L
used asmf sEparats tlameatsHua disedad dbns theosap bodyddbrirspaatonyvel y shoul ders whi ch
engage recesses, etc. As can be seen fromFig. Ib a tightening neans in the
formof a radially circular sealing i p 13, 13b is provided inside on the
si de_Paf Leré@lintedd 3069 3HA off hE shicaR! B9 RicRTRRALL HE Bloird ABRIRSRIby
i nvention. The sealing Iip 13 has an el ongated wedged shape. t he |d
st at e (ieaps of rwhible the atoeunm@pel@b ishéastaned mnethca@ntth todte closek Ehe screw

cont ai rgd HEE c%ggerla{ég -ilth alc%n'ee)éi[)oerpcgng pamng screw thread 112 (see Fig. 2b) on the
bottle 100. It is expressively referred to the point that the screw thread 12b does not represent

the only possible closure mechanism for the container to be closed. All sorts of other closure
mechanisms, per se known, can also be used as for iustance shackel closures, noses

respectively shoulders which engage recesses, etc.

As can be seen from Fig. 1b a tightening means in the form of a radially circular sealing lip
13, 13b is provided inside on the side part 20b in accordance with a preferred embodiment of
the present invention. The sealing lip 13 has an elongated wedged shape. In the idle state (i.e.
in the state wherein the closure cap does not close a container) the sealing lip 13 extends from
the transient portion 20b in a nearly horizontal plane, having however, by preference, a slight
inclination towards the center point of the closure cap. In a particularly preferred embodiment
the inclination lies between 41° and 48° versus the horizontal plane, in order to ease the
extraction from the mould (see Fig. 4). The width B of the sealing lip 13 is preferably chosen
such that, in the closed state, the inner end of the sealing lip 13 closes essentjally flush with

the upper edge 104 of the bottle (see Fig. 3b). In a particularly preferred example of



the transient portion 20b in a near| yhid¥hed: VMR Rdpladde, havi ng however, by

preference, a slight inclination towa point of the closure
cap. ly preferred enbo% I}’& mﬂgj'm
410 and%ﬂﬁﬁﬂgkj e horizontal plan
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ease the extracfio
from t HE“fSUTE(CEE"Fig. 4). The width B of the sealing lip 13 is
preferably chosen such that, in the closed state, the inner end of the
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The bottle nec reusa e has an’i nner aneter of 20, 7mm which
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conditions. The inclination described above of the sealing I'ip 13 in its

i dl e posittinigsightly cadhpbetle; notwidstanding alltimsgingbletenwiroppentakennditions104 of the
bottle 100 in relation to the horizontal plane, as can be seen in detail in
Fig. 2b. According to this Figure, the upper edge 104 of the bottle 100 has
- an i ncl TR iAPinafidie d8sorea| dbbesl of Ahe Iaeauingr 135 1B Usit iksAid1© Bbsivi6h S8 2difted to the

horizontal plane H which is indicated Notice is given to the fact
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t he success in accordance with the invention, the praovision of the seal | ng
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seal i nginvegtiondttef Bicinition respectively the shaping of the seahng lip 13 is adapted to the

container to be closed, respectively. In order to achieve the success in accordance with the
invention, the provision of the sealing lip 13 with a distinct thickness profile indicated by the
reference character D in Figure 1b is of particular importance. Extensive tests of comparison
in which the tightening behavior of the closure cap fitted with sealing lips different in
thickness has been examined, have shown that the sealing lip 13 has, preferably at its base, 2
thickness of 3/10 mm to 7/10 mm, and that it should have a thickness at its tip of not more
~ than 5/10 mm and not less than 2/10 mm, and in the case of a particularly preferrred
| embodiment the values range between 2/10 mm and 4/10 mm. These values have proven to be
particularly advantageeus for application in GDB-glass bottles made of the conventional
plastic materials for the cap body 10b. With other closure caps designed for closing larger or

smaller containers, correspondingly scaled values apply.

In addition, the sealing lip 13 has a specific scale-like structure (Fig. 4) which cooperates with
the unevennesses on the upper edge 104 of the bottle 100, in order to cause a better tightening
of the bottle.
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t hi ckness has been exami ned, have shown that the sealing lip 13 has,
preferably at its base, a thickness Uiis Shect@agBeei ReplabelO Nm and that it

shoul d paMe AN ess at its tip of 5/10 mm and not |esgs
than 2/ lwtmgrectiieht N t he case of a pa I errred enbodi nent the
es es have proven to be

val ues range petween 2/10 nm and 4/10 nmm
particul arly advant ageous for application in GDB-glass bottles nmade of the
conventional plastic materials for the cap body | Gh. Wth other closure
caps designed for closing |larger or smaller containers, correspondi ngly
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as seen_fromthe.sealing .lip, above to the -side. This chanber 33 provides
pl ay fd?ﬂﬁ?ﬁ$%?%ﬁ?nﬁ6ttle neck di ameters and supports a secure tightening
of the respective container. In Fig. 4 there is shown an additional,
particularly preferred enbodi nent of the closure cap i.n which the sealing
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mm and 348§F1gadh Hpectively 14b (Fig.1b) neighbour the outer edge of the bottle 100, whereas the
most inner shoulder 34f (Fig. 4) respectively 15 (Fig. 1) extends adjacent to the inner edge of
the bottle 100. According to a particularly preferred embodiment, the radius Rs of the

concentrically encircling shoulders 34 a-f ranges between 16,5 mm to 18,5 mm and the radius

Rs of the concentrically encircling shoulder 15b amounts to about 17,5 mm.

As can be seen particularly from Fig. 1b, the shoulders 14b and 15b have different heights H1,
H2. According to the invention, the difference in the heights H2 — H1 is chosen such that in
~ taking into account the slope S of the bottle surface 104 (see Fig. 26), an even pressure upon
the upper edge 104 of the bottle 100 in the closed state arises. As can be seen in particular
from Fig. 4 the heights of the shoulders 34 in this embodiment are chosen in accordance with
the invention in such a manner that the sealing means so to say nestles against the upper edge
104 of the bottle 100 in the closed state and tightens the latter safely. The shoulders 34 a-f in
this embodiment as well as the two shoulders 14b and 15b of the example of embodiment
shown in Fig. 1b exert an even pressure upon the sealing lip which is comparatively high

because of the small effective surface of the shoulders. In cooperation with the scaly structure
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Rs of the concentrically encircling shoul der 15b amounts to about 17,5 nm
As can be seen particularly fromFig. |b, the shoul ders 14b and 15b have
differqﬂﬁg}q , H2. According to the invention, the differencesin the
hei ghtsp mnalm..& chosen such that in taking into account the sl ope1 of
the botTre“Surrace T04 (see Fig. 2b), an even pressure upon the upper edge
104 of the bottle 100 in the closed state arises. As can be seen in

par t 1 ChlRiadd GIINEIGwerkider e sehlin 19 add ot thb Bl AR sefor the Wb &ERAGATEN!
are chosen in accordance wth the invention in such a marief that the

seal i nthertmdths 180 atsecumand eslidbie seafjag isthus hbtainsder edge 104 of the bottle
100 in the closed state and tightens the latter safely:..The shoul ders 34
a-f in this enbodinent as well as the two shoul ders 14b and 15b .of the
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I nvention there is provid also and in addition to the sealing |
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radi us The radii R err] and R err] are chosen such that the seal i ng

| anel | # W68 mmdi rect|y adjacent to the sealing lip in the idle state.
According to a particularly preferred enbodi ment the length of the radius
Rlerr] is 15,4 nmmand the one of R is 11,8 mm In accordance with the

I nvent [ acdozdaivengith hike §8@hting tdashivk| the ealfrigt laad1wi 16hfitteds virtil adehoulaer b,
t he hi ghest poi nt of which, .in the id]e state of the cap, body
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25°, and that it should amount to 28° in accordance with a particularly preferred embodiment.
These values have turned out to be particularly advantageous for glass bottles to be closed in
using the conventional plastic materials for the cap body 10b. For use with other closure caps

which must close greater or smaller containers, correspondingly scaled values apply. .

As can be seen in detail from Fig. 3b, the shoulder 17b of the sealing lamella 16b cooperates

with the inner side of the bottle 100 in the closed state, with the sealing lamella 16b being

~ turned away from its idle position and arched towards the inside of the bottle acting upon the

| closure mechanism 12b. Exactly as with the shoulders 14b resp. 34 a-f a comparatively high

sealing pressure is obtained by the small effective surface of the sealing' lamella 16b (which

surface is predetermined essentially bay the knoll area of the shoulder 17b) which pressure is
defined by the righting moment of the deflected sealing lamella 16b.

The closure cap in accordance with the invention can be manufactured from different

materials. If the sealing means 11 (together with the shoulder 14b respectively 34 a-f and the



usi ng the conventional plastic materials for the cap body 10b. For use with
other closure-caps which nust close greater or snaller containers,

corresp ¢ d values apply. As can be seen in detail fromFig. 3b,
1t he sholﬁwwagk{:he sealing lanella 16b cooperates with the innerlSkde
of the boflle TUT"PM™the closed state, with the sealing lanella 16b being
turned away fromits idle position and arched towards the inside of the

bottle i :nan| b. |y, as with the shoul ders
Tab 1 os e MmidpRT 6bYR SRRl 3o B AR BotPeny ke Flovire tme polieyione ine.
smal | epdrdaulanie wellrsuited aoh chpnmaseidli ng | arnel la 16b (which surface is
predeterm ned essentially bay the knoll area of the shoulder 17b) which
pressure is defined by the righting nonent of the deflected sealing |anella

16b. The closure cap in accordance with the invention can be nmanufactured
fromdifferent materials. If the sealing neans 11 (together with the

shoul der 14b respectively 34 a-f and the elastic lanella 16b) is
provi ded as an integral conmponent of the closure cap, polyethylene is
particularly well-suited as a cap material . Patent Clains 1. A closure

cap (2, 3, 4, 5, 6, 7; 12, 18, 19, 5, 6, 16) including a renovable
guarantee band (5, 6) and sealing lips (7; 16) for containers (1; 100)

whi ch conpri se: - a closure nmechanism (2; 12) for di sengageably
fastening the closure cap on an opening of the container (1; 100); - a
bul ge or projection on the container (1; 100) for being undergripped by the
det achabl e guarantee band (5, 6), and - a supporting collar on the
container (1; 100) for suspension during the filling operation, with the

guarantee band (5, 6) having a height in the direction of the central axis
of the closure cap which extends beyond the bulge or projection gripped
from beneath down said supporting collar of said container (1; 100),



and with the sealing lips conprising an inner seal (7; 16) which extends
around the edge of the container neck and into the opening, characterized
in that bel | - shaped prol ongation at said free end of th

guar ant mgﬁgdge- or funnel -shaped outer surface on said ext 'e%t%'d

i nner SEA“ANd @lf“3verage standard solidity of the plastic material of the
one-pi ece closure cap (in particular as to the PE-material) such that said
funnel - or bell-shaped guarantee prolongation sits on the supporting collar
in a non-undergrippable manner and - sai d wedge- or funnel -shaped outer
surface of the inner sealing restsPeatent Glaimsont ai ner~neck in a pressing
manner. 2. Closure cap according to claim 1, characteri-zed by a
construction which is forned in one piece, with the guarantee band (6) and
the seaf i i ; )a ke ion : : '

claim Ii'o?9 %llf)hlg%g% ((:%’éag i42§66’g§ 1&6?5’%%’ g’néé)%?l%E% %s geéllg ﬁgb?ﬁi@j‘%”ggﬁf ?’%ﬂd
mat eri al . (%.6)@hdsealmgdiys (7abPordi ng to any one of the clainms 1-3, '
characterized in that the closure cap, including the detachabl e guarantee
band (5, 6), has a height in the direction of the central axis of the
closure cap PneRLES g;h@@)%ﬂidﬁ%rﬂﬂﬁsgﬁr“ cular a height of about 23,5 mm 5.
- C osure cap according to anyone of the clains 1-4, characterized in that
the edge of 1 tleswamehamemt{2NiR)(f6) disengageably fisteningothecldsnie capl dnean opening
bel | - shaped. Pllﬁsii C (_:Ilﬁ ure cap according to anyone of the clains 1-5,
charact eri ze¥ P50t Ha 10¥ad container is a bottle (1; 100). 7. C osure
cap accor di ng pulzeCbal ctiéh AnAele chabhet 11 NAD) tBE Yemas i ]

pl astic bottle q%1; 10%?}% 8. Closure cap a(r:(cordi )ng to cl ail%]a%fgﬁgggaugfé% zed
in, tha the detachableguatantae bagd £5,@k@ndbottl e or a PEN-bottle (1; 100). 9.

d i f j | ai hayi . .wal |
(32 with ot PAREER, el (oo Soplaley ia TO% By b ERion ol fhe” Bt
wal |, and aropfetien@r guarantee band (6a) fitted on the cap wall (3a) and

i ncl udi ng a separabl e predeterm ned, breaki ng i
with the guarantee band (5, 6) having a height'in the direction of the central axis of the

closure cap which extends beyond the bulge or projection gripped from beneath down
said supporting collar of said container (1; 100),
and with the sealing lips comprising an inner seal (7; 16) which extends around the

edge of the container neck and into the opening,
characterized in that

- a funnel- or bell-shaped prolongation at said free end of the guarantee band, -
- a wedge- or funnel-shaped outer surface on said extended inner seal, and
- an average standard solidity of the plastic material of the one-piece closure cap (in
particular as to the PE-material) such that
~ - said funnel- or bell-shaped guarantee prolongation sits on the supporting collar in a
non-undergrippable manner and |
- said wedge- or funnel-shaped outer surface of the inner sealing rests on the, container

neck in a pressing manner.

g

Closure cap according to claim I, characterized by a construction which is formed in one

piece, with the guarantee band (6) and the sealing lips (7; 16) being included.
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poi_nt (5a), with the front wall (%Qi} ﬁ;@&%ﬂ;&q with a circular. inner

seal (7a) spaced apart fromthe cap i nclined towards the open
l t he region (9a)u§f t he
free en | atter, W|tht 7a) conprising a bi

end, th lg Qter of which is
(8a) an'ﬂ“:f‘U'r“méﬂ"?‘rF“f"he region of the free end and directed to the cap waII
(3a), and the bulge (8a) including the region (9a) which tapers in respect

fit t | t
it g 3 Gl il kLB £oF BPLRELAAANY BolDAGAE ) by i e,
cl oses thq,]mpn\méﬂlal and an annul ar guarantee band (6a) fitted on the cap

wal | (3a) and including a disruptable predeternined breéaki ng point (5a),
with * the front wall (4a) being provided with a circular inner seal (7a)

spaced ap ' in - 1 e ok NE
cut or o hRapait 8 AR hy ol Bk R Lo 4o i e SRR oy
(9a) of tﬁﬂclﬁdﬁ% tb@dethﬁmnbdgudrHﬁeb h!mde(S 6Wt|ta{s atli‘@%itnﬁﬁhe ﬁfiédtm(u%)the clent(ral )
conprising in the region betwe cap wa 3a). and the inngr seal (7a
a circul arXjiRfgee §]@§We(%9£fe%ﬁltgﬂ1€‘$8}%§a¥qcﬂiﬁ‘ P(?(4a) at

| east slightly inclined, towards the inner seal (7a) 11. Cd osure cap
according to claim 10, char acterized in that the inner seal (7a) conprises
a bul ge5( SZpsutiercap taecortimgatodartylone of pherallaimg 3l chamdcterizedih titat theedgeeaf tife

e e R A R 5,

characterized in that the inner seal (7a) on the side turned away fromthe
cap wal | (3a) extends approximately linearly up to the bulge (8a) and
nerges 6i tMastiveclbsiirg eagf 8adordingt theanypue ofitliecHaimesc &S, ph%‘adapzwdam thag&e usedan
appr oxi mat el rcua and tapers fromther€on again approxi mately
linearly if™ %é%eﬁé%?EB’Fmﬂeﬁ%%ter di ameter. 13. Cosure cap according to
claim1l or 12, characterized in that the bulge (8a) is dinensioned such,
respectively is directed to the cap wall (3a) such that the inner seal (7a)
respect Vv érlysurnecapmcgerde%}o shades s chaganterszed: inetheth Fer used) portainetajs afplestie
bottle in t eqb@] of the bottlé& nouth (12a), when being in the

screwed- on 4. Closure cap according to anyone of the clainms 10 to
13, characteri zed in that first wedge seal (10a) is positioned. and

di nensi oned such that, when in the screwed-on state, it serves
Closure cap according to claim 6, charactenzed in that the used container is a PET-resp. a

PEN-bottle (1; 100).

9. Closure cap according to anyone of the preceding claims, having a cap wall (3a) with an
inner thread (2a), a front wall (4a) which closes the cap wall, and an annular guarantee
band (6a) fitted on the cap wall (32) and including a separable predetermined breaking
point (5a), with the front wall (4a) being provided with a circular inner seal (7a) spaced
apart from the cap wall (3a) and inclined towards the open end, the outer diameter of
which is tapered within the region (9a) of the free end towards the latter, with the inner

~ seal (7a) comprising a bulge (8a) and formed in the region of the free end and directed to

the cap wall (3a), and the bulge (8a) including the region (9a) which tapers m respect of

ts outer diameter. | R I

10. Closure cap according to the claims 1 to 8, having a cap wall (3a) with an inner thread
(2a), a front wall (4a) which closes the cap wall, and an annular guarantee band (6a) fitted
on the cap wall (3a) and including a disruptable predetermined breaking point (5a), with
the front wall (4a) being provided with a circular inner seal (7a) spaced apart from the cap

wall (3a) and inclined towards the open end, the outer diameter of whicl
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for biased application on the radius _tﬁe %tBtecl,n nle%g (14a), i.e. in the
transition of the region leading into i .(12a). 15. dosure
cap accepibrpwat &Rl m 14, characteri ze I] ﬂlm Li rst wedge seal,£10a)
tapers '%fg%uee end, in having t surfaces. 16.2é
Closure cap according to claim9 to 15, characterized in that in the region-
between the cap wall (3a) and the inner seal (7a), preferably in the

transi ti ogdiRE{onQDa et the Selehf t6RRrddahd lattdR it We it Waﬁr‘(_ﬁa)"\%lnhrpgj(séﬁ‘g% 21 t?cre om

second circular inclined wedge seal (15a) i's provided, which p
the front regitn b¢tkepn theecapewall (34)yanfitherinmier segd (7a)al dirclaweslige sedl {1 05 wigibh | y

inclined t ds the i I PPy A di | ai
16, char a@TuRit Barm e i vl e b tigyly sl iBir R SiERt sl Udand
di mensi oned such that it serves, when being in the screwed-on state, for

bi ased application against the front surface (16a) of the bottle nouth
(12a) . 18 Claiues oare accopdingdoraliimy 10ochAragtenizeg inrthat7the dhaerassak(1a) edmipniseshat

h eal he f d i i
easent | al Py Gp) SERtat bePir RO RS of LS sh Aot e 51k o e gl anc
charact er i ¢hd Ehl%éléﬂa) iftudRh¥vedgiod Br) whicH taerd mﬁ)%stlécﬂ%ﬁt@ didmeler.i N the

region shortly before"'the transition to the front wa (4a), conprises a
circular seal (17a) which projects approximately radially respectively

O oour o2 830 REbittHosy fink KT YRR 267 tin En b Elirely i top el st (B SRk e s
rounded t awhedawhierdrm hél@ap Walh¢S a) ertrdo approRithgely iearli@stsr e tlge (8a)

according to claim19 or 20, characterized 1 n_that the_ seal (17aé§as_
di mensi on@ad smemges Hyith  the rdge (8a) 1me thee SKifeWhish £ac88 dharcepi walli Beddin an

agai nst t 18 lyaéxjc %P&fr t r Yol .
claim9 t%s@%ﬁ%‘% act léétlgzgg I'n a%-)]tqi:tta Bﬁeﬁ%aéég?gg%%%&nﬁp?%gﬁﬁg|1u85e!123’gﬁ)
second pr esspectrofitinecuter diakdetey. poi nt (19a). 23. Cosure cap according to
claim 22, characterized in that the second predeterm ned breaki ng point
(19a) lies opposite to the first predeterm ned breaking point (5) so that

t he guay y:n_tears i SLHERE | 0.t i of
the fi ?s%%%?ﬁ%?gg m£ %)enddlg%e%k:anagﬁpé? n?‘p(lgé) - %&l%g%al}ﬁaa “e @%t%ﬁgé\o@ﬁ%ﬂges
(20, 21) dimeppmedisneh,etgpectively is directed to the cap wall (3a).such that the inner seal (7a)

respectively the bulge (8a) presses against the inner wall (11a) of the bottle in the region

4

of the bottle mouth (122), when being in the screwed-on state.

14. Closure cap according to anyone of the claims 10 to 13, characterized in that first wedge
seal (10a) is positioned and dimensioned such that, when in the screwed-on state, it serves
for biased application on the radius of the bottle neck (14a), i.e. in the transition of the

region leading into the bottle mouth (12a).

15. Closure cap according to claim 14, characterized in that the first wedge seal (10a) tapers

~ towards the free end, in having essentially flat surfaces.

16. Closure cap according to claim 9 to 15, characterized in that in the region between the cap
wall (3a) and the inner seal (7a), preferably in the transition portion between the cap -wall
(32) and the front wall (4a), a second circular inclined wedge seal (15a) is provided, which
projects from the front wall (4a) respectively from the cap wall (3a) at least slightly

towards the inner seal (7a).

-
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the sane length, by virtue of a tearing-up of the second predeterm ned
breaki ng point (5). 24. Cosure cap according to claiml to 8, having a

ti ght enFREOPPANTTHIRCNh cooperates with the upper edge (104b) of the, 3.

cont ai nefedulddodsmas) order to tighten it when closing the closure mac%ani sm

(12b), wth t he tlfj‘hteni ng nmeans conprising a wedge-shaped sealing lip

(13b) having a width (B) which is essentially greater than the thickness of

the upper castas (P 4&bor@hg th 160N 6 chractekibd In el i EJ&ohﬂ'%vécﬂgﬁ%EalSHrS’é)afée of
a

the top part (18b) at the | ocation where it cooperates wth the's I ng
i p (13b)posiionadganthdisrengioned suehy thet itwerees, whie beingbiadthe tsexewedran §tatth forl5h;

34 a-f). QsUre cap..accor di chai characterized in that, in
addi ti on, g%ﬁe%pﬁﬁaﬁorr% “l‘ql%ghe(gé%)g‘;%cep¢1§\%% e\?ﬂ&%ﬁ“@?ﬁé “fromthe inner
side of the cap body (1 Ob) essentially vertically into the opening of the

cont ai nercé100b), and whi ch has a shoul der (17b), which rests on the
cont ai & Closgry capreardingtoctlais i @ onbbiehaTasterized ) thakthg seermderiedgeaeal( 5a)ur e

cap accorgj of .t.h i aracterized in that the
cap body %t&%ﬁﬁgﬁeeoepd%ga\%ge%%ﬁfl{ﬁ@%)%ﬁgﬁ a side part (19b) which
extends vertically to the top part (18b); and that the sealing lip (13b) is
fastened inside to a transition part 20b2 whi ch connects the top part

(18b) t1§- Clesuzs epp 3rgprding thplainp¥ to &, czizpd Hrthat therrgp teplb@pbimethe fppere
clainms 24 o € ' ' a .

el nat i BEE . £ Bl e 4R Beldhtn Bind @ RO S Wall By Mhmprises & o
24 to 27, citbillr $dab (BRlwhich prajedtd Aiprokienate]y fradiakbyl réspeetively tovdrtls tHeeinsidp,
body (I Ob%. 29, Closure cap accordtjr%gg tg anyone of the clains 24 to 28,
char act er fregstng Qhike optre waldd 8pdettie RatfiFsm i s a screw on nmechani sm  30.
Cl osure cap according to anyone of the clainms 24 to 28, characterized in
that the closure nechanismis a clip-lock nmechanism 31. C osure cap
accor di20g Clasussyapnaccofding to clhim 4B, chéracterized i that et seal @6d) isrotuhded tolwards
thi ckness (D) .qf .the seali l.Lip (13b) lies in the range between 2/10 mm
and 4/ 10nHe %"Slaf’én eﬁ,""nso?rﬂfnag?é{lg\‘gen 3/10 mmand 7/10 nmat its base. 32.
Cl osure cap according to anyone of the clains 24 to 31, characterized in

that the sealing lip (13b) is inclined by 41[err] to 48[err] relative to
t he hoi2lzCinsate papnaccording to claim 19 or 20, characterized in- that the seal (17a) is

dimensioned such that it rests in the screwed-on state and is biased against the outer wall
(18a) of the bottle. o

22. Closure cap according to claim 9 to 21, characterized in that the guarantee band (62)

includes a second predetermined breaking point (19a).

23. Closure cap according to claim 22, characterized in that the second predetermined
breaking point (19a) lies opposite to the first predetermined breaking point (5) so that the
guarantee band (6) in tearing it up — subsequently to the tearing-up of the first

~ predetermined breaking point (5a) — is separable into two halves (20, 21) of approximately
the same length, by virtue of a tearing-up of the second predetermined breaking point (5).

24. Closure cap according to claim 1 to 8, having a tightening means which cooperates with
the upper edge (104b) of the container (100b), in order to tighten it when closing the
closure mechanism (12b), with the tightening means comprising a wedge-shaped sealing
lip (13b) having a width (B) which is essentially greater than the thickness of the upper
_ew of the container (100b) and with the inner surface of the top part (18b) at the

M




33. Cosure cap according. to anyone of the clainms 24 to 32, characterized
in that a chanber (33) is arranged between the top part (18b) and the side
part (%9 P?Eﬁiosure cap and the thin, wedge-shaped sealing |i &13b),
in or deh, ma&ggm_e space for acconodation. 34. C osure cap accordlﬁa
anyone“BF“fﬁ@m?F%WﬂE 24 to 33, characterized in that the inner edge of the
sealing lanella (16b), which provides a connection between the tip of the

seal ing Iy

Feapect (ORI AR cBfiriaf kARONL  Rhling HOXI5PERInG o SRR il
cap accorhkerngb‘tiadsamymme(ldb 15tg 3dlaaf)rs 24 to 34, characterized in that the
I nner edge of the sealing lanella (16b), which est abl i shes a connection
with the tip of the sealing lanella (16b) and the shoulder (I7b), includes
an anghs. €ledlifel daphectfliing'®o oI, %ha%eteﬁge&ﬁfimaq ﬁloadaﬁib?xn%nlcégesg;la afilefla "™

24 to 35, characterize {hat the sealing l'ip ( f oV

surface, {#brhs pmymdawhmhvwmdmdsh&ompmennmme( Qﬁlh)e @p bdrtb' Cidb) assmna{lﬂzOO) :
h I | j Kk : : -

(20 "s™ 3 Vahicgly i 5 opping 78 thescorfaingrd e Ras i b2 cheWdst 7B hat Bicho

band (5, ﬁ%’cs%ﬂ%é@ thingr go@ﬁ) (when¥fe crbsure aRihali 88 (B2t Is ackRea whi ch

conprise: - osureé nechanism (2; 12) for dlsengageb y fastening the
cl osure cap on an openlng of the container (1; 100), - a bul ge or

' ' th t
et neh bt Cletse AR Eeiado a8y s L clim® 4 G2t RRLRIeHREE s bidoap pody
cont ai ner 10y cé@s@s)ts BPEheSﬂéﬁ&%&Sﬁ@B) hd brgdel fet {19b) Whehop@Ermis weticallyetoethe t he
guar ant ee band é 6) Ight in the direction of the central axis of

the cl osutop mﬁo mbb,candeﬁhateﬁ@sceble@g)hy (1B igrfavensdi ipgdel th gl trpnsisionypast 62d)on
down to s ai'uch connects the top part (18b) to the side part (19b).

27. Closure cap according to anyone of the claims 24 to 26, characterized in that the top part
(18b) has an inclination of 0,5° to 3°. '

28. Closure cap according to anyone of the claims 24 to 27, with the sealing lip (13b) being
formed integral with the cap body (10b).

29. Closure cap according to anyone of the claims 24 to 28, characterized in that the closure

mechanism is a screw-on mechanism.

30. Closure cap according to anyone of the claims 24 to 28, characterized in that the closure

mechanism is a clip-lock mechanism.

~ 31. Closure cap according to anyone of the claims 24 to 30, characterized in that the thickneés
(D) of the sealing lip (13b) lies in the range between 2/10 mm and 4/10mm at its tip, and

between 3/10 mm and 7/ 10 mm at 1ts base ]

e e oo e o

32. Closure cap according to anyone of the claims 24 to 31, characterized in that the sealing

lip (13b) is inclined by 41° to 48° relative to the horizontal plane.
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supporting collar of said container (1; 100), and with the sealing |ips
conpnsi ng an inner seal (7; 16) which extends around the edge of the

cont ai n KI t he openi ng, characterized by - a funnel - or

bel r-wﬁ&ﬁﬁ&;@ﬁ%&ti on. at said free end of said extended guarant e;@f-band
(6a; Oyy=cu-rrormcapsygerdge- or funnel -shaped outer surface (8a; 17b) on said
extended i nner seal (7a; 15b), and an average standard solidity of the

pl asti erial. o £ opne-pi ece SMke (30 particul ar solidity_of
Phe  PEpISBRs Senctreh e B el orahE i 22 (12 ot Bk p chetbo®hand
pr ol ongat (33 i$ hfrfngld beavsbnSBREY pmgmgl dn@rth@kide Harti 1 bbeck HeMduREEad dnd
100) i a non-undrgrppabl e manner and - sai d wedge- ‘or *fi mel -aped outer
surface (8w thinywedgd-shaped sealing lipEBbhdn oeder $o providespeomfaianeamodationi n an

el astically pressing manner, - wherein the closure cap, including the
det achabl e guarantee band (5,. 6), has a height in the direction of the

cent ri 134201 cdp@coldifgite aBfehdb € HetlainkAD4 28 38MthdrictBdsdd MHhat tRPRMEr
23,5 mm 38 Cl osure cap according to claim37, charaterized by a

const r uct dge ohthehsaaling damelln (FoR)nwhisteprovidesia connegtion Antvesenbtan dig 6f t)

and the seal.in I.pS 1 bei ng, i ded. 39. sur.e cap according to
el ai m o7 Shtigg Tl oloP e g S PETH e R spetefed R e S e cued

mat eri al . eddd lyingGh ¥dFaBgs 8P25CHROIF Ng to anyone of the claim 37-39,
characterized in that tﬁe edge of the guarantee band (5; 6) sits on said

supporrdng collar in a bell-shaped manner.

35. Closure cap according to anyone of the claims 24 to 34, characterized in that the inner
edge of the sealing lamella (16b), which establishes a conrection with the tip of the
sealing lamella (16b) and the shoulder (17b), includes an angle (o) of 28°.

36. Closure cap according to anyone of the claims 24 to 35, characterized in that the sealing
lip (13) is provided on its surface, which cooperates with the upper edge (104) of the
container (100), with a scaling-like structure. '

R

| A A



