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The present invention relates to container closures particularly to container closures;

incorporating a tamper-evident ring.

It is well known with closures of this type to provide an annular closure with an annular
tamper-evident ring depending from the free end of the closure attached thereto by a

plurality of frangible bridges which fracture during removal of the closure from a

- container neck to which it has been applied, so that the tamper-evident ring is separated

from the main body of the closure thereby indicating that the closure has been removed at

least once from the container neck.

One of the problems with arrangements of this type is that the frangible bridges do not
necessarily break in any particular sequence and indeed in some circumstances do not

break at all. In the latter case it is then difficult to remove the container closure from the

“container neck.

In DE-A-3912137 there is described a container closure formed of a resilient plastics

material and provided with a crown, an annular skirt depending therefrom, and a tamper-
evident ring depending from the free end of the annular skirt. The tamper-evident ring is
U
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~ secured to the free end of the annular skirt by means of frangible bridges. The remote end

of the tamper-evident ring is provided with a plurality of inturned segments, each segment

. being provided with an inwardly' directed protrusion having a radially and upwardly

directed contact face. In use when the closure is disposed upon a container neck the

segments are forced outwardly until they seat under an annular security band on the neck

.of the container.

Howevér, during the unscrewing procedure, the remote end of the tamper—evidént ring is
deformed outwardly by tension induced between the underside of the annular se‘c;u'ity band
on the container neck and the screw-thread portions as the closure is unscrewed from the-
container neck. Since the inturned Segments depend from the lower-most hinge portion,
the contagt between the protrusions and tﬁe annular securit_y band is irregular.
Accordingly, although the frangible bridges securing the tamper-evident ring to the closure

will break by virtue of tension, they break in a substantially random manner.

In EP-A-0451102 there is provided an arrangement wherein the frangible bx;idges are
formed between the tamper-evident and annﬁlar skirt of the cloéure. The frangible bridges
are formed in 5 teardrop configuration such that they face each other about a point (P) on
each side of the closure member. The modus operandi is that i:y the unscrewing of the
closure from the containef neck there is an increase in tension between the protrusion on
the internal face of the annular secﬁrity band and the closure to a point wherein the
tensional forces exceed the strength of the bridges, whereupon the bridges fracture. The |

fracture of the bridges commences, of course, at its weakened portion which in both cases

is the portion of reduced cross-section when the bridges have a teardrop cross-section. It is

important in this disclosure for at least two of the teardrop bridges to face each other so
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that when they are placed under tension, they are destroyed substantially at the same time

thereby allowing the security band to hang down in a loop.

Whereas this arrangement would work satisfactorily if tension were the only force to be

contended with, the effects of shear between the contact faces of the the protrusions and

--the annular security band on the neck -of the.container,-ensure that when one frangible

bridge is subj‘ected to substantial destructive forces the opposed frangible bridge is
protected from the effects of shear. The effect of this is that whereas eventually the
tens_ional forces between the tamper-evident ring .and .the closure will cause the frangible
bridges to fracture in some' order, its actual effect will be to destroy those shaped frangible
bridges with a weakened portion in the unscrewing direction first, with the other bridges

facing thel opposed direction been destroyed subsequently.

The present Applicants have however realised that the shear forces in the closures of this

type maybe utilised in some circumstances to ensure a controlled sequential fracture of the

frangible bridges in a more reliable way.

A_ccording therefore to a first feature of the invention there is provided a container closure
moulded from 2 plastics material and comprising a crown, an émnular skirt depending
from the crown and formed with a screw-thread on its intérnal surface and a tamper-
evident ring connected to the free end of the annular skirt. by a series of frangible lbridges
extending across an axi‘;d gap or by a circumferential line of weakening between the ring
and the skirt, said ring having on its inner surface a series of radially inwardly projecting

protrusions, each having a contact surface generally facing the crown.
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The invention is characterised in that each bridge is formed with a weakened portion in

the unscrewing direction, whereby during unscrewing of the closure from a container neck
. 1

with a security band, the fracture of the bridges occurs as a resultant of tension and shear

forces to give a controlled sequential separation.

-The tension referred to is substantially-that which occurs -during-unscrewing, ‘between the

screw-m;eads of the closure and the contact faces of the protrusions. Shear is the force
generatéd by the friction between the contact surface of the protrusions and the -
cooperating surface of the annular security band during the unscrewing process. This
frictional force increases with tension upon unscrewing and will be dependent upon the
characteristics of the 'cox'xtéct surface of the protrusions, and the face of the annular

security bland on the container neck, and the materials from which the tamper-evident ring

is constructed.

In our EP-A-0306259 we have described a container closure moulded from plastics'
material and comprising a crowﬁ, an annular skirt depending from the crow'n and formed
with a scrgw-thread on its internal surface, and a tamper-evident ring connected to the end
of the skirt remote from the crown by a series of frangible bridges extending across an
axial gap.between the ring and the skirt, said ring having on its inner surface a series of
radially inwardly projecting protrusions each having a contact surface generally facing the

crown and directed radially inwardly; the ring having an annular groove formed in one of

its radially facing surfaces at a position axi'aliy between the protrusions and the bridges.

This arrangement provides a hinge portion for the tamper-evident ring and is particularly

suited to the arrangément of the present invention. Accordingly, such a measure may be

further characterised in that each _bridge is formed with a weakened portion in the
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unscrewing direction, whereby during unscrewing of the closure from a container neck

with a security band, the fracture of the bridges is a resultant of tension and shear forces
{
to give a controlled sequential separation.

In a preferred form of the invention the weakened portion has a teardrop configuration in

~cross-section with a narrowest portion-facing-the direction of unscrewing. ‘However, other
coﬂﬁgurations are operable; for eiample triangular or ovoid cross-sectional shapés.
Generally speaking however, since the frangible bridges are usually fdr_med of the same
material 'from which the closure is moulded, it 1s necessary to provide an asymmetric
éonﬁguration to the frangible bridges so that the weakest portion of the bridge breaks first
under tensional apd shear loads.
|

The protrusion may be formed in a number of different shapes, for example one of the _

wedge shapes as shown in our EP-A-0306259. However, in a more preferred form of the

invention, the protrusions have a compound curve extending downwardly from the contact

surface of the protrusion. The compound curve, preferably having its major face formed
. . . ! .

by the gentler radius, in the screwing-on direction.

In the closures in accordance with thé present invention, the number of frangible bridges
and the number of protrusions may be the same or ditferent. Where the number of
protrusions is different trom the number of frangible bridges, the difference is an integer

between one and five, and is preferably one.

The arrangement will now be described, by way of illustration only, with reference to the

accompanying drawings wherein

1 Figure 1 shows a part sectional elevation of a closure of the invention,

R
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Figure 2 shows a view fromi above of a section of a tamper-evident ring separated from
the closure of Figﬁre 1.

Figure 3 shows a side view of a section of the closure of the invention over a segment AA
of Figure 2,

Figure 4 shows a side view of a section, to an enlarged scale, over segment BB of Figure

. 2 during thg unscrewing process, and

Figure 5 shows a plan sectional view from above of a preferred form of bridge according

to this invention.

With reference to Figures | to 5, the closure shown is moulded from resilient plastics
material a_nd comprises a crown (1), an annular skirt (2) depending from the crown and:
formed with a screw-thread (3) on its inner surface and a tamper-evident ring (4) spaced
from the bottom edge of the annular skirt by an axial gap (5) across which extend

frangible bridges (6) moulded integrally with the skirt (2) and the tamper-evident ring (4).

“The inner surface of the ring (4) has formed upon it a series of circumferenfially-spaced

axially extending protrusions (7) each having a contact surface (8) upwardly disposed
toward the crown, but inclined at a small angle of ub to iS" away from the crown in a
radially inwardly direction, and having a compound curve (9).

The protrusions (7) are preferably t'drmed with a compound curve (9) and are pfo_vided
with a gently iﬁcli‘ned surface in the screwing-on direction (to the right-hand side of
Figure 1) and a portion of a more exagerated inclination to the left-hand side (the
truncated portion) of the compound curve (9).in the unscrewing direction. The protrusions
are axially spaced from the gap (5) .and an arcuate section groove (11) is formed in the

\
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outer surface of the ;iné (4) at a location axially between the gap (5) and the contact

‘surfaces (8) of the protrusions.

In the particular embodiment of Figure 1 there is one more frangible bridge (6) than there
are protrusions (4) but the number may be equal or quite different _dependixig upon the |

results required.

As cén.l;e best seen in Figure 3, the closures in accordance with the brese_nt invention may
be formed with a solid secti(;n (13) which replaces the gap (5) and the frangible._bridges
(6) over a segmeht of the closure as shown in "AA" in Figure 2. The purpose of this
arrangement is to provide an axial line of weakness (14) extending from the remote edge
of taméqr evident band (4) to the annular skirt of the closure (2). This is associated with
the solid section (13) whereby the tamper-evident ring (4), after sei)aratioh of all the
f;éngible bridges, permits the ring (4) to stay attached to the skirt whereby the qlosure and
the tamper;evident ring can be disposed of together. The exterior periphery of the annular

- skirt (2) maybe formed with a plurality of knurls (15) if desired.

With reference particular to Figure 4, when the closure is applied to a screw-threaded
containe; liaving an annular security band formed with a shoulder at its lower end in a
. well known manner, the compound curve (9) protrusions come into interengagement with
the said security band (not shown) and are spread outwardly by the said security band
causing the tamper-evident ring (4) to expand locally. 'l'his_.process continues until the
élosure has fully engaged, and the contact faces (8) of ti\_e protrusion (7) have come into
contact with the Undersfde of the annular security band and cause thé ring (4) to contract

resiliently.

S L
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In Figure 5, a cross se"é::t"ibnal view of a fi;angible bridge ©) |s shown from above, to be
provided with a weakened edge (17) and stronger portion (18); it will be noted that the

1
frangible bridge (6) extends radiafly outwardly toward the outer surface of the ring (4).

In usé when the closure is un§crewed, threads (3) take up ;m the corresponding screw-
thread on the container -neck and tension is increased -because ~c§ntact faces (8) of the
protmsiohs (7) are loéked against the lower shoulder of the annular'security band on the
container neck, while the screw-thread portions (3) are riding up the screw-thregd portion

on the neck of the container as the container closure is rotated in the unscrewing direction.

It will be appreciated that as the tensional forces increase during the unscrewing procedure
shear forces will be generated between the contact surfaces (8) of the protrusions (7) and
the shoulder portion of the annular security band. These forces combine to have the effect
of causing the tamper-evideqt_ ring to tend to rotate more slowly than the speed of rotation
qf the annular skirt, exerting a breaking force upon the weaker section of the frangible

bridges (6).

The frangible bridges (6) are formed of a teardrop configuration having their weakest edge
.(17) presented to the unscrewing direction, It t'oll_owS that the arrangement as Showp in

Figures 4 and 5 rabidly occurs where a first of the t'rangibl_e bridges (6) is destroyed, as
hereinbef'ore described, as tﬁe screw-thread (3) rides up the corresponding screw-thread on
the container neék. With the first of the frangible bridges (6) aestmyed similar shear
forces are apblied to the next' succeeding frangible bridge which is already weakened, and
‘which is further acted u[.Jon'.by the momentary transfer to the next bridge of the residual
load previously absorbed by the first bridge which is réleased by breakage of said first
frangibie bridge. |

_—
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By means of this arrahgement, frangible bridges fracture sequentially in a regular fashion
whereby it is possible by Gareful moulding techniques to enisiire t_hat in a substantial
majority of cases, closures in accordance to the present invention when applied to a

~ container neck will separate as intended.

.The solid section (13) may intervene-in -a-sequential fracture of the frangible bridges (6). :
Obviously the solid section (13) is designed not to fracture and it has a certain level of
axial resilience, particularly when associated with the annular groove (11) which can act to

provide said axial resilience. Accordingly, the next succeeding annular bridge (6) adjacent

the end of the solid section (13) will fracture in exactly the same way.

With all the frangible bridges destroyed the skirt and crown portion of the closure (1)

continue to be rotated up the container neck while the tamper-evid_ent ring (4) is retained
by the shoulder of the annular security band on the neck of the container. The result is a
destruction of the axial line of weakness (14) best shown in Figﬁres 2 and Z": allowing the

ring to float free except where conjoined to the solid section (13) at its remote end.

The invention therefore relates to container closures with a controlled tamper-evident ring

separation facility.

—_—
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1. A container closure moulded from a plastics material and comprising a crown (1),

an annular skirt (2) depending from the crown and provided with a screw-thread
(3) on its internal surface, a tamper-evide’xit ring (4) connected to the free end of _

- the.annular skirt by -series of frangible-bridges (6)-extending across an axial gap or
circumferential line of weakening (5) between the ring and the skirt, said rfng
.having on its inner surface a series of integral radiélly inwardly projectiq_g

protrusions (7) each having a contact surface (8) generally facing the crown,

characterised in that each bridge is formed with a weakened portion (16) in the
ﬁ;lscrewing direction, whereby during unscrewing of the closure from a container
neck with a security band formation, the fracture of the bridges occurs as a

resultant of tension and shear forces to give a sequential separation.

2, A container closure according to Claim | wherein the weakened pm"tion (16) has a
teardrop, triangular or ovoid, configuration in cross-section, with a narrower

portion thereof facing the direction of unscrewing.

3.+ A container closure according to either of Claims 1 or 2 wherein the protrusion

(7) has a compound curve (9) extending downwardly from the contact surface (8).

4. A container closure according to any preceding Claim wherein the number of

frangible bridges (6) and the number of protrusions (7) is the same.
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A container closure according tany of Claims 1 to 3 wherein the number of

frahgible bridgés {6) and the number of protrusiori§ (7) is different and the

- difference is an integer between 1 and 5.

A container closure according to any of the preceding Claims wherein the tamper-
evident ring (4)is provided with an annular groove (11) formed in one of its .
- radially facing surfaces at a location axially between the protrusions (7) and the

' bridges 6).

A container- closuré according to Claim 6 wherein an annular groove (1D is

formed in the radially outer surface of the ring.

|

A container closure according to any of the preceding Claimé provided with an

axial line of weakness (14) extending trom the remote edge of the tamper-evident
" ring (4) to the axial gap, and means are provided _whéreby the fractured tamper- '

" evident ring (14) is retained by the closure member after separatiop.'

-
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ABSTRACT

The invention provides container closure moulded from a plastics material and comprising
a crown (1), an .annﬁlar skirt (2) depending from the crown and provided with a screw-
-thread (3)-on its- internal surface, -a_-tamper-evident-ring--({i») .connected to‘the free-end-of
the annular skirt by 'setiés of frangible bridges (6) extending across an axial gap or
circumferential line of weakening (5) between the ring and the skirt, said ring having on
its inner surface a series of integral radfally inwardly projecting protrusions (7) each
having a contact surface (8) generally facing the crown, wherein each bridge is formed
with a weakened portion (16) in the unscrewing direction, Whéreby during unscrewing of
the closure fronm a container neck with a security band formation, the fracture of the

bridges occurs as a resultant of tension and shear forces to give a sequential separation.

Fig. 5
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The present invention relates to container closures particularly to container closures; _

incorporating a tamper-evident ring.

It Iis well known with closures ot'.thi; iﬁp_e to ﬁrov_ide an annular closﬁré with an annular
E tamper-evident ring depénding from the free end of the closhre attached thereto by a
pluralify of fr_angible bridges which fracture during rémoval of the closure from a
co_nt_ainer .neck to which it haS been ap_pliéd, SO tﬁat thé tamper-evident ring is sepqrated_
froﬁx the main body of the closure ;herébj indicating that the closure has been removed at

least once from the container neck.

One of the problems with arrangements of this type is that the frangible bridges do not
necessarily break in any particular sequence and indeed in some circumstances do not
break at all. In the latter case it is then difticult to remove the container closure from the

container neck.

The present invention has as its object the controlled removal of a tamper-evident ring
from a closure during unscrewing of the closure from a container neck formed with an

annular security band, so that the frﬁngible bridges fracture at least substantially

sequentially.

-In DE-A-3912137 there is described a container closure formed of a resilient plastics
material and provided with a crown, an annular skirt depending therefrom, and a tamper-"

evident ring depending from the free end of the annular sku}‘ 'lélee tamper-evident ring is
This is the reptaoeme
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secured to the free end of the annular skirt by means of frangible bridges. The remote end
of the tamper-evident ring is provided with a plurality of inturned segments, each segment
being provided with an inwardly directed protrusion having a radially and upwardly
directed contact face. In use when the closure is disposed upon a container neck the
segments are forct;d outwardly until they seat under an annular security band on the neck

.of .the container.

K Hdwever, during the ul_lscrewing procedur_e, ..the remote end of the tamper-evident ring is
deformed outwafdly by tension induced .between the underside of the annular security band
on tﬁe container neck and the screw-thread portions as the closure is unsqrewed from the
container neck. Since the inturned segments depend from the lower-most hinge portion;
the contact between the protmsions and the annular security band is irregular.
Accordingly, although the frangible bridges securing the tamper-evident ring to the closure

will break by virtue of tension, they break in a substantially random manner.

In EP-A-0451102 there is provided ar-1 arr#ngement wherein the ffangible br'idges are
formed between the tamper-evident and annular skirt of the closure. The frangible bridges
are formed in a teardrop configuration such that they face each other about a point (P) on
each side of the closuré member. The modus operandi is that by thc;. unscrewing of the
closure from the container ne;:k there is an increase in tension between the protrusion on
the internal face of the annular security band and the closure to a point wherein the

' tedsional forces exceed the st—rength of the bridges, whereupon the bridges fracture. The
fr'acn_lre of the _bridges commences, of cdurse, at its wezi_kened portion which in both cases
is the portion of reduced cross-secﬁon when the bridges have a teardrop cross-section. It is
important in this disclosure for at least two of the teardrop bridges to face each other so |

eet
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that when they are placed under tension, they are destroyéd substantially at the same time

thereby allowing the security band to hang down in a loop.

Wherea; this arrangement would work satisfactorily if tension were the only force to be

contended with, the effects of shear between the contact faces of the the protrusions and

~ -the annular security band 6n the_-neck -of the-container,-ensure that when one frangible |

| bridge is subjected to substantial destructive forces the opposed frangible bridge is

. protected from the effects of shear. The effec_t Qt‘ this _is that whe_reas eventually _thé_
tensional for_ces between the tamper-evident ring and the closurg will cause the frangible

| bridges to fracture in some order, its actu:ﬂ ef_fec_t will be to destroy those shaped frangible
bkidges with a weakened por_tion in the unstrewing direction ﬁrs_t, with the othgr bridgés

facing the opbosed direction been destroyed subsequently.

The present Applicants have however realised that the shear forces in the closures of this
type maybe utilised in some circumstances to ensure a controlled sequential fracture of the

frangible bridges in a more reliable way.

According therefore to a first feature of the invention there is provided a container closure
moulded from a plastics material and comprising a crown, an annular skirt depending
froxh the crown and formed with a screw-thread on its internal surface and a tamper-
evident ring connected to the free end of the annular skirt by a series of frangible bridges
| extendihg acros.s an axial gap or by a circumferential line of weakening between the ring
and the skirt, said .ring having on its inner surface a series of radially inwardly projecting

protrusions, each having a contact surface generally facing the crown.

This is the replacement sheet
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The invention is characterised in that each bridge is formed with a weakened portion in

the unscrewing direction, whereby during unscrewing of the closure from a container neck
' t

with a security band, the fracture of the bridges occurs as a resultant of tension and shear

forces to give a controlled sequential separation.

.The tension referred to is substantially-that which ocC\.nrs during-unscrewing, ‘between the
screw-threads of the closure and the cbntact faces of the protrusions. Shear is the force
-, generated by the friction between the contact surface of the protrusions and the
cooperating surface of the annular security band during the unscrewing process. This
frictional force increases with fension upon unscrewing and will be dependent upon the
characteristics of the contact surface of the prétrusi_oné, and the face of the annular

security band on the container neck, and the materials from which the tamper-evident ring

is constructed.

In our EP-A-0306259 wé ﬁave .described a céntainer closure moulded from plastics |
material and comprising a crown, an annular skirt depending tfrom the crow'n and formed
with a screw-thread on its internal surface, and a tamper-evident ring connected to the end
of the skirt remote from the crown by a series of frangible bridges extending across an
axial gap.between the ring and the skirt, said ring having on its inner surface a series of
radially inwardly projecting protrusions each having a contact surface generally facing the

crown and directed radially inwardly; the ring having an annular groove formed in one of

its radially facing surfaces at a position axially between the prdtrusions and the bridges.

This arrangement provides a hinge portion for the tamper-evident ring and is particularly
suited to the arrangement of the preseht invention. Accordingly,'such a measure may be
further characterised in that each bridge is formed with a weakened portion in the
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unscrewing direction, whereby during unscrewing of the closure from a container neck
‘with a security band, the fracture of the bridges is a resultant of tension and shear forces

{
to give a controlled sequential separation.

Ina preferr_ed form of the inventibn the weakened portion has a teardrop configuration in
.cross-section with a narrowest portion-facing-{hé direction of unscrewing. ‘However,-other
configurations are operable; for example triangular or ovoid cross-sectional shapes.
‘Generally speaking however, siﬁce tﬁe frangible bridges are usually .formed of the same
material from which the closure is moulded, it is necessary to provide an asymmetric
éonﬁgt__xration to the frangible bridges so that the we_akest portion of the bﬁdge breaks first

under tensional and shear loads.

The protrusion may be formed in a nu.mber. of different shapes, for example one of the

wedge shapes as s;hown in our EP-A-0306259. However, in a more préferred fonﬁ of the
invention, thé protrusions haQé a compound cﬁrve extending downwardly from the contact
surface of the protrusion. The compound curve, preterably having its major i"'ace formed

by the gentler radijus, in the screwing-on direction.

In-the closures in accordance with the present invention, the number of frangible bridges
and the number of protrusions may be the same or ditferent. Where the number of
protrusions is different from the number of frangible bridges, the difference is an integer

~ between one and five, and is preferably one.

The arrangement will now be descr'ibed, by way of illustration only, with reference to the
accompanying drawings wherein

Figure | shows a part sectional elevation of a closure of the invention, heet
Thig is the rep\aoement 8
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Figure 2 shows a view ﬁom'above of a section of_.a tamper-eviden_t ring separatedl from -
the closu;e .ot‘ Figure 1. | |
. ﬂgm} shows a side view of a seétiﬁn of the closure of the invention over a segment AA
of Figure 2,
ﬂm shows.a ;_ide view of a secﬁon, to an enlarged scale, over segment BB of Figure.
.2 dulrilng the u_nscrewling process, and
Figure 5 shows a plan sectional view from.above of a preferred form of bridlge according

- to this invention.

With reference to Figurés 11035, the .closure shown is moulded from resilient.plastics
materiql and comprises a crown (l), an anr_xu!pr skirt (2) depending from the crown and
formed with a screw-thread (3)_lon its inner surface and a tamper-evident ring (4) spaced
from thé bottom -edge of the anﬁular_ skirt by an axial gap (5) across which extend

frangible bridges (6) moulded integrally with the skirt (2) and thg tamper-evident ring (4).

The inner surface of the ring (4) has formed upon it a series of circumferen}ially-spaced o
axially extending protrusions (7) each having a contact surface (8) upwardly disposed
toward the crown, but inclined at a small angle of up to 15° away from the crown in a

radially inwardly direction, and having a compound cuive (9).

The .protrusions (7) are preferably formed with a compound curve (9) and are provided
with a gently inclined surface in the scre@ing@n direction (tol the right-hand side of
Figure 1) and a portion of a more exagerated iﬁclination to the left-hand side (the
truncated portion) of the compound curve (9) in the unscrewing direction. The protrusions

are axially spaced from the gap (5) and an arcuate section groove (11) is formed in the

This is the reptacement sheet
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outer surface of the ring (4) at a location axially between the gap (5) and the contact

surfaces (8) of the protrusions.

In the particular embodiment of Figure 1 there is one more frangible bridge (6) than there
~are protnjsions (4) but the number may be .equal or q_uite different depending upon the

-results required.' .

- As can be bést seen in Figure 3, the closures in accordance with the present invention may
be formed Witil a solid section (13) which replaces the gap (5) and the frangible.bridges
(6) over a segment of the closure as shown in "AA" in Figure 2. The purpose of this
arrangement is to provide an axial line of wgakness (14) extending from the remote gﬁge
6t‘ tamper evident band @) to thé annullar skirt of tbe closure (2). This is associated with
the solid sectioﬁ (13) Whereby the tamper-evident ring (4),.aﬁer separation of all t_he
frangible bridges, permits the ring (4) to stay attached to the skirt whereby the closﬁre and
the tamper-evident ring can be disposed of together. The exterior periphery of the annular

skirt (2) maybe formed with a plurality of knurls (15) if desired.

With reference particular to Figure 4, when the closure is applied to a screw-threaded
‘container having an annular security band formed with a shoulder at its lower end in a
well known manner, the compound curve (9) protrusion.s come into interengagement with
the said security band (not shown) and are spread outwardly by the said security band
causing the tamper-evident ring (4) to expand locally. This process continues until the
closﬁre has fp}ly engaged, and the contact faces (8) of the protrusion (7) have come into,

contact with the underside. of the annular security band and cause the ring (4) to contract

resiliently.
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| In Figure S, a cross sectional view of a frangible bﬁdge (6) is shown from above, to be
provided with a weakened edge (17) and stronger portion (18); it will be noted that the

|
frangible bridge (6) extends radiafly outwardly toward the outer surface of the fing ).

In use when the .t-:losure is unscrewcd, threads (3) take up on &e corr&sponding. screw-
thread on the container-neck and tension is increased -because contact faces 8) of the
protmsions (7) are locked against the lower shoulder of the annular security band on the
container neck, while the screw-thread portions (3) are riding up the screw—thregtd portion

~ on the neck of the container as the container closure is rotated in the unscrewing direction.

It will be appreciated that as the tensional forces increase during the unscrewing procédure
shezir t'o_rées will be geherated between tﬁe cohtact surfaces (8) of the prétrusions (7) and
the shoulder bortion of the annular security band. These forces combine to have the effect
of c#using the tamper-evident fiﬁg to tend to rotate more slowly than the speed of rotation
of the annular skirt, gxerting a breaking force upon the weaker #ection of the frangible

- bridges (6).

The frangible Bridges (6) are formed of a teardrop conﬁgufation having theilr wéakest edge

(17) presented to the unscrewing direction. It follows that the arrangement as shown in

- Figures 4 and § rapidly occurs where a first of the frangible bridges (6) is destroyed, as
hereinbefore described, as the screw-thread (3) rides up the corresponding screw-thread on
the conta_inerl neck. _With the first Qt‘ the frangible bridges (6) destroyed similar shear

forces are ap[;]iéd to the next succeeding frangible bridge which is already weake'hed,. and
which is further acted upon by the momentary transfer to the next bridge of the residual

load previously absorbed by the first 5ridge which is réleased by breakage of said first

frangible bridge.
o This is the replacement sheet
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By means of this arrangement, frangible bridges fracture sequentially in a regular fashion
whereby it is possible by careful moulding techniques to ensure that in a substantial _
majority of cases, closures in accordance to the present invention when applied to a

container neck will separate as intended.

..'I'he solid #éction (13) méy intervene. in -a-sequentia] fracture of the frangible bridges (6). -
ObviduSiy the solid.section (13) is designeﬂ not to fracture and it has a certain level of

‘. ixial resilience, .p'articularly 'when.associated wiﬁ the annular gfoove (1 l) which can act to
provide said axial resilience. Accordingly, the next succeeding annular bridge (6) adjacg:nt

the e_nq of the solid section (13) will fracture in exactly the same way.

With all the frangible bfidges destroyed the skirt and crown portion of the closure (1)

continue to be rotafed up the container neck while the tamper-evident ring (4) is retained
by the shoulder of the annular security band on the neck of the 'coﬁtainer. The result is a
destruction of the axial linelof weakness (14) best shown in Figures 2 and :'3 allpwing the

ring to float free except where conjoined to the solid section (13) at its remote end. |

The invention therefore relates to container closures with a controlled tamper-evident ring

separation facility.
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: 1
A container closure moulded from a plastics material and com_prising a crown (1),

an annular skirt (2) depending from the crown and provided with a screw-thread
(3) on its .i'nternal surface, a tampef—evi&ent ring (4) connected to the free end of

-- the.annular skirt by -series of frangible-bridges -(6)-extending across an laxial. gap or
circumferential lin.t_a of Weakening 5) bétween the ring and the skirt,__said ring
having on its inner surface a seriés qf in;egral radially inwardly projecting

| protrusions (7) each having a éontact surface (8) generally facing the crown,

characterised in that each bridge is formed with a weakened portion (16) in the
unscrewing direction, whereby during unscrewing of the closure from a cohtainer
neck with a sécurity band t'ormatiqn, the fracture of the bridges occurs as a

resultant of tension and shear forces to give a sequential separation.

" A container closure according to Claim 1 wherein the weakened pox;tion (16) has a
teardrop, triangular or ovoid, configuration in cross-section, with a narrower

portion thereot facing the direction of unscrewing,

A container closure according to either of Claims 1 or 2 wherein the protrusion

(7) has a compound curve (9) extending downwardly from the contact surface (8).

A container closure according to any preceding Claim wherein the number'of |

t_‘rangible bridges (6) and the number of protrusions (7) is the same.
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A container closure according tany of Claims 1 to 3 wherein the number of
frangible bridge§ (6) and the number of protrusions (7) is different and the

difference is an integer between 1 and 5.

" A container closure according to any of the preceding Claims wherein the tamper-
evident ring (4)is provided with an annular groove (11) formed in one of its
radially facing surfaces at a location axially between the protrusions (7) and the

bridges (6).

A container closure according to Claim 6 wherein an annular groove (11) is

formed in the radially outer surtace of the ring.

A container closure according to any of the preceding Claims provided with an.
axial line of weakness (14) extending trom the remote edge of the tamper-evident
ﬁng (4) to the axial gap, and means are provided whéreby the fractured tamper-

evident ring (14) is retained by the closure member after separatiop.

This is the reptaccment sheet



12 THIS SHEET HAS BEEN
7 REPLACED

ABSTRACT

CONTAINER CLOSURES

The invention pr@vides container closure moulded from a plastics material and comprising
é crown (1), an annular skirt (2) depending from the croWn and provided with a screw-
thread (3)-on its-internal surtace,-a tamper-evident-ring-(4)-connected to*the free-end-of
the annﬁlar skirt by series of frangible bridges (6) extending across an axial gap or
circumferential line of weakening (5) between the ring and the skirt, said ring having on
fts inner surface a seriés of integral radially inwardly projecting protrusions (7) each
having a contact surface (8) generally facing the crown, wherein each bridge is formed
with a weakened portion (16) in tlhe unscrewing direction, whereby during unscrewing qf
the closure fronm a container neék with a security band formation, the fracture of the

bridges occurs as a resultant of tension and shear forces to give a sequential separation.

Figure 5
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CONTAINER CLUSURES-lHITH FRANGIBLE BRIDGES
2 8 OCT 1999 -

The present invention relates to container closures particularly to container closures,

incorporating a tamper-evident ring. |

It is well known with closui‘és of this type to provide an annular closure with an annular
tamper-evident ring depending from the free end of the closure attached thereto by a |
plurality of frangible bridges which fracture during removal of the closure from a
container neck to which it has been applied, so that the tamper-evident ring is separated

from the main body of the closure thereby indicating that the closure has been removed at

least once from the container neck.

One of the problems with arrangements of this type is that the frangible bridges do not
necessarily break in any particular sequence and indeed in some circumstances do not
- break at all. In the latter case it is then difficult to remove the container closure from the

container neck.

The present invention has as its objeci 'the controlled remo'val of a tamper-evident ring
from a closure during unscrewing of the closure from a container neck formed with an
annular security band, so that the frangible bridges fracture at least substantially
sequentially.

In DE-A-3912137 there is deséribed a container closure formed of a resilient plastics
material and provided with a crown, an annular skirt depending therefr-om, and a tampef-

evident ring depending from the free end of the aﬁnular skirt. The iamper-evident ring is
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ABSTRACT

CONTAINER CLDSURES WITH FRANGIBLE BRLDGES

The invention provides container closure moulded from a plastics material and comprising
a crown (1), an annular skirt (2) depending from the crown and provided with a screw-

-thread (3) on its-internal surface,-a tamper-evident xing-(4)-connected to-the freeend of
the annular skitt by seﬁes o.f frangible bridges (6) extending across an axial gap or
circumferential line of weakening (5) between the ring and the skirt, said ring having on
its inner surface a secies of integral radially inwardly projecting protrusions (7) each
having a contact surface (8) generally facing the crown, wherein each bridge is formed
with a weakened portion (16) in the unscrewing direction, wherchby during unscrewing of
the closure fronm a container neck with a security band formation, the fracture of the

bridges ovcurs as a resultapt of tensiun and shear forces to pive a scquential separation,

Figure S
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