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Description

This invention relates to a tamper-indicating
closure suitable for use in packaging carbonated
beverages.

Due to the economy of manufacture and avaii-
ability of raw material, the utilization of thermo-
plastic closures in packaging carbonated
beverages is becoming more popular. To be
commercially acceptabie, the closure must have
tamperproof qualities. As understood in the clos-
ure art, the term “tamperproof’ also has the
meaning of tamper-indicating qualities. A highly
successful tamperproof system for use on
thermoplastic closures is the one disclosed in
U.S. Patent Specification 4,206,851. This system
utilizes a fracturable band which can be heat
shrunk into an interfering fit with a container
flange. The fracturable band is carried by a piu-
rality of non-fracturable ribs attached to the
lowermost end of the closure sidewall. Attempted
removal of the closure from the container resuits
in fracture of the band as it attempts to override
the container flange. There are other tamperproof
systems, such as the ones shown in U.S. Patent
Specification 4,033,472 and British Patent Speci-
fication 1,384,370, which also utilizes a tamper-
proof band which needs to be heated so that it
can achieve a position of interfering with a con-
tainer flange.

In designing the total package, either the con-
tainer and/or the closure must be designed to
prevent premature release of the closure from the
container. This premature release phenomenon is
most often experienced as the user turns the
closure to begin its removal from the container.
As the closure is turned, it moves axially upward
thus breaking the seal between the top of the
closure and the top of the container. Upon loss of
the seal, pressurized gas from the container
enters between the sidewall of the closure and the
container, tending to bulge the closure sidewall
outwardly. As the closure of the sidewall bulges
outwardly, the closure threads are pulled away
from engagement with the container threads and
the connection between the container and closure
is tenuous at best. If the gas is under sufficient
pressure, the closure will be released from the
container since the container-closure thread
engagement is insufficient to contain the
pressurized gas. This release is oftentimes with
great force thereby presenting danger to the user.

One of the most popular threaded closures
used in packaging carbonated products is the
nearly ubiquitous metal cap. To aid in preventing
premature release of this type of closure, the art
has suggested providing a vent slot through the
container threads. The siot provides a path for the
pressurized gas to vent to the atmosphere, thus
preventing closure bulge. Reference is made to
U.S. Patent Specification 4,007,848. In U.S. Patent
Specification 4,007,851 another venting method
for metal closures is shown. The closure is con-
structed to have, at a point adjacent the inter-
section of the sidewall and the top wall, at least
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one vent through which the pressurized gas may
pass. Another type of system, one which uses
circumferential venting, is shown in U.S. Patent
Specification 1,739,669, These systems, while
they may work in theory, are not particularly
desirable as either they require modification in
the design of the container threaded neck portion,
they have dirt trapping openings in the closure
itself, or they do not provide a sufficient amount
of venting.

The use of thermoplastics materials enables the
solution of these problems. Thermoplastic clos-
ures can be designed so that a vent groove is cut
on the inside surface of the closure sidewall
across the closure threads. See U.S. Patent Speci-
fication 3,888,347. The width of the vent groove
and the number of vent grooves utilized can be
varied to provide the necessary venting rate for
the conditions expected. Further, with this type of
system, there will be no dirt entrapping openings
exposed to the outside of the closure. (The use of
such a groove on a metal closure is not practical
as the metal closures used in packaging carbo-
nated beverages are almost all roll formed on the
container from a blank.)

EP-—A—0060218 describes a screw cap for
bottles of carbonated beverages. The thread of
the cap and/or the thread of the bottle have one or
more spacers on one or both sides of the flanks of
the thread to form a ventilation channel which
runs approximately vertically between the flanks
of the thread.

GB—A—2062593 discioses a container cap
having heat-shrinkable tamper-indicating means
comprising an annular band attached to the
sidewali of the cap by a plurality of spaced-apart
ribs. The band is so structured that when heat is
applied after the cap is fitted to the container at
least one region of reduced cross-sectional area is
produced in the band as it is shrunk around the
container neck.

Combining a tamperproof system which utilizes
heat application with a venting system, such as
the one described above, can present a problem
in the fact that application of heat to the tamper-
proof band cannot be done very precisely and
that, oftentimes, heat intended for the band also
reaches the lower closure sidewall. Heating of the
sidewall can cause it to shrink inwardly and make
intimate contact with the container flange or
container neck. When this occurs, the function of
the venting system is compromised as the shrun-
ken portion of the sidewall which is in contact
with the container interferes with gas
escapement.

The degree and incidence of shrinkage is
increased when the lower portion of the sidewall
is thinned out so that it flares outwardly from the
container flange. The flare configuration is desir-
able since it aids in placement of the cap on the
container as it goes through the capping line. The
flaring is also desirabie as it provides a space
between the closure sidewall and the container
flange. Of course, by thinning out the lower
portion of the closure sidewall, this thinned
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sidewall portion wili more likely reach its heat
shrinking temperature if it receives stray heat
from the source used to apply heat to the tamper-
proof band.

The problems of the prior art are overcome by
providing a thermoplastics material closure
having a heat-shrinkable tamperproof band and a
pressurized gas venting system which are com-
partible with each other.

Thus, the invention provides a thermoplastic
closure for fitment to a container and comprising
a top wall, an annular sidewall downwardly
depending from the top wall and with a closure
thread about the inside surface therof, sealing
means above the closure thread adapted, in use,
to achieve a gas-tight seal with the container, a
vent groove extending from a point above the
closure thread to a lower portion of the sidewall
below the thread for venting gas from the con-
tainer to the atmosphere subsequent to loss of a
gas-tight seal upon loosening of the closure from
fitment to the container, at each point of traverse
by the vent groove of the closure thread a rigidify-
ing means which has a perpendicular height
measured from the sidewall less than the perpen-
dicular height of the closure thread measured
from the sidewall, heat-shrinkable tamper-indicat-
ing means attached to the bottom of the closure
sidewall, and heat sink means (30) adjacent the
bottom of the sidewall (14).

Desirable as it may be, the location of the vent
groove in the closure presents problems itself.
The use of the vent groove requires a recessed cut
in the closure sidewall across the closure thread,
with the result being that the closure sidewall is
thinner at the vent slot and unsupported by a
continuous thread. Upon tightening the closure to
the container, the weakened sidewall will expand
outwardly as, in its weakened configuration, it
cannot support the forces applied on it by the
engagement of the container and closure threads.
Also, when the closure is loosened from its seal
position, the pressurized gas can cause the
weakened closure sidewall to expand. Both the
closure expansion realized upon tightening and
the closure expansion caused by the pressurized
gas jeopardize the closure-container thread
engagement. When the thread engagement is
compromised to the extent that the pressure
inside the closure cannot be held by the threads,
then premature release of the closure occurs.
Using a closure with thickened sidewalls is not an
answer as such a closure uses more thermo-
plastic material per closure and could not com-
pete economically in the marketplace.

Accordingly, a rigidifying structure is also pro-
vided to enhance the hoop strength of the closure
sidewall at the vent groove(s). The structure is
located at each point of traverse by the venting
groove with the closure thread. This structure is
dimensioned so that its perpendicular height,
measured from the sidewall, is less than the
perpendicular height of the closure thread, also
measured from the inside surface of the sidewall.
By having the rigidifying structure with this
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smaller dimension, the pressurized gas is able to
find sufficient escapement cross sectional area in
the venting groove. Location of the rigidifying
structure at the point(s) of intersection of the vent
groove and the closure thread insures that no
threading interference will occur between the
structure and the cooperation of the closure and
container threads. The vent groove(s) width and
depth will be dependant upon the pressures
expected to be encountered as the closure is
removed from the container.

In addition, aithough the venting can be accom-
plished by using a vertical vent groove on the
container or closure because with the vent groove
the gas is not trapped between the closure
sidewall and the container neck, there is still a
chance for blow-off if the thread engagement is
lessened too quickly as sufficient time will not
have passed for the pressurized gas to complete
its wventing. For some closures, complete
unscrewing of the closure from the container can
take as little as one-half of a second. Clearly in this
amount of time, venting has only started and
pressure in the container is still high. Thus,
preferably, on the inside surface of the annular
sidewall is a helical extended closure thread
tranversing from 400 to 500 degrees and dimen-
tioned for cooperation with a similar container
thread for fitment of the closure to the container
neck.

In the present closure, the lower portion of the
inside surface of the closure sidewall is preferably
flared slightly outward.

Connected to the lowermost edge or bottom of
the closure sidewall is tamper-indicating means,
preferably a fracturable, heat-shrinkable, tamper-
proof band which is attached to the closure
sidewall by means of a plurality of non-fractur-
able ribs. To give the lower portion of the closure
sidewall resistance to achieving a temperature
conducive to its shrinkage, there is provided
adjacent the bottom of the sidewall a heat sink,
preferably in the form of an annular bead on the
outside surface of the lower sidewall portion.

Our copending application published under No
0067650 from which the present application is
divided is also directed fowards a tamper-indicat-
ing closure and claims a thermoplastics material
closure for fitment to a container and comprising
a top wall, an annular sidewall downwardly
depending from said top wall and with a closure
thread about the inside surface thereof and stand-
off protuberances about the lower inside surface
of said sidewali adapted, in use, to aid in keeping
said sidewall from making contact with the con-
tainer, sealing means above said closure thread
adapted, in use, to achieve a gas-tight seal with
the container, gas venting means for venting gas
from the container to atmosphere subsequent to
loss of a gas-tight seal upon loosening of said
closure from fitment to the container, and heat-
shrinkable tamper-indicating means attached to
the bottom of said sidewall.

The invention will now be further described and
illustrated by way of the following description of
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preferred embodiments with reference to the
accompanying drawings, in which identical
numerals refer to identical parts, and in which:

FIGURE 1 is a front elevational view of a closure
of this invention;

FIGURE 2 is a sectional view taken through
section line 2—2 of Figure 1;

FIGURE 3 is a vertical sectional view of the
closure shown in Figure 1 fitted to a container;

FIGURE 4 is a vertical sectional view of a
closure not in accordance with this invention;

FIGURE 5 is an enlarged sectional view show-
ing the path of escapement for the pressurized
gas as the closure shown in Figures 1, 2 and 3 is
removed from a container; and

FIGURE 6 is a partial sectional view taken
through section {ine 686 of Figure 2.

Referring now to Figures 1—2, the closure of
this invention, generally designated by the
numeral 10, has a top wall 12 and a downwardly
depending annular sidewall 14. Nested against
the inside surface of top wall 12 is a liner 22. Liner
keepers 24 are utilized to hold liner 22 in a
position adjacent the inside surface of top wall 12.
Liner 22 is utilized to effect a gas-tight seal with
the top lip of the container neck. Other sealing
systems may be utilized with the closure of this
invention. The systems utilized, whether they be
liner systems or lineriess sytems, must fulfill the
requirement that they be capable of effecting a
gas-tight seal under the pressure expected in the
package. About the inside surface of sidewall 14
there is provided a helical thread 20. Helical
thread 20 is dimensioned to cooperate with con-
tainer helical thread 42, shown in Figure 3, to
effect fitment of closure 10 to the container.

Recessed in the inside surface of sidewall 14 is
vent groove 26. As can be seen in Figure 2, vent
groove 26 intersects closure thread 20. For the
embodiments shown in the drawings, a single
vent groove is utilized. However, it is to be
understood that more than one vent groove may
be used. The width and depth of vent groove 26
should be such that sufficient passageway is
provided for the pressurized gas so that it may be
vented safely to the atmosphere within a period
of time that is shorter than the time necessary for
removal of closure 10 from the container by the
user.

Traversing vent groove 26 at each point of its
intersection with closure thread 20 is rigidifying
structure 34. For the embodiment shown in
Figures 2 and 6, rigidifying structure 34 has a
cross section in the shape of a cross section of a
truncated pyramid. Whatever the form of rigidify-
ing structure 34, it cannot have a height,
measured from the inside surface of sidewall 14,
greater than the height of closure thread 20, also
measured from the inside surface of sidewall 14.
However, the height of rigidifying structure 34
should not be so small that it is not able to
achieve its required enhancement of sidewall
hoop strength. Determination of the height of
rigidifying structure 34 will be dependent on
several factors, i.e. the pressures expected to be
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encountered, the material of construction for the
closure, the width and depth venting groovel(s)
26, the fength of closure threads 20 and the
degree of engagement between closure thread 20
and container thread 42. An example of a useful
closure is one made of polypropylene having a
vent groove width of about s inch (1.6 mm) and
depth of .005 to .015 inches {0.13—0.38 mm), a
sidewall thickness of .035 to .040 inches
{0.89—1.02 mm), a closure thread traversing
approximately 480 degrees having conventional
thread engagement and a rigidifying structure
height of about § of thread height. For other
materials and other venting channel depths and
sidewall thicknesses, the sizing or rigidifying
structure 34 is empirically determined by obser-
vation and experimentation, both of which are
well within the ability of those skilled in the art
having the disclosure of this invention before
them.

The inside surface of sidewail 14, at its
lowermost end, is preferably provided with a
flared profile when viewed in cross section. Such
flaring is beneficial for the reasons stated pre-

" viously. About the lowermost outside surface of

sidewall 14 an annular boss 30 is provided. As
mentioned previously, annular boss 30 serves the
function of providing a heat sink for absorption of
“stray heat” from the heat shrinking operation of
band 16. Thus, the configuration and size of
annular boss 30 is not critical so long as-the heat
sink function is achieved and thus the lowermost
portion of sidewall 14 does not reach a tempera-
ture which would cause its shrinkage.

To further discourage contact of the lower
inside surface 28 of sidewali 14 with the con-
tainer, stand-off protuberances 32 are provided.
The protuberances prevent any tendency of the
lower portion of sidewall 14 to move towards the
container. For the embodiment shown, these
protuberances are vertical ribs grouped in pairs
and spaced each pair every ninety degrees. In
fact, it has been found desirable to dimension ribs
32 so that when the closure is fitted to the
container, sidewall 14 is slightly deformed out-
wardly from the container. It is to be understood
that other forms of protuberances may be utilized
such as beads and the like.

Extending downwardly from the lowermost
edge of sidewall 14 are a plurality of non-fractur-
able ribs 18. These ribs are for carrying heat
shrinkable tamper-indicating band 16. Band 16 is
provided with at least one weakened portion so
that this portion can fracture upon stress applied
to the band. This fracture of the band is a clear
indication to the user that the closure has been
tampered with.

In Figure 3, closure 10 is shown fitted to a
container. As can be seen in this figure, container
neck 40 has closure 10 fitted thereto by the
cooperation of container threads 42 and closure
threads 20. Note that heat skrinkable band 16 has
been heat shrunken so that it has moved to a
position of interference with container flange 48.
As can be appreciated, unscrewing of closure 10
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results in upward axial movement of thé closure,
which movement forces the fracture of band 16 as
it is not able to follow this axial movement without
fracturing due to its interference with container
flange 48. Also, it is to be seen from Figure 3 that
the spacing 50 between the lowermost edge of
sidewall 14 and container flange 48 has been
maintained since no shrinkage of sidewall 14 at its
lowermost portion has occurred. Also, as pointed
out previously, ribs 32 will act to accomplish this
function.

In Figure 4, the resuits of utilizing closure 10
without annular boss 30 and ribs 32 is depicted. As
can be seen, the lowermost portion of sidewall 14
has shrunk inwardly and is in intimate contact with
container flange 48. As mentioned previously, this
contact often results in restriction of the passage of
pressurized gas to the atmosphere so that prema-
ture release of the closure occurs.

in Figure 5, the venting of pressurized gas from
the package is shown. Note that as closure 10 is
rotated about container neck 40, ciosure 10 moves
axially upward. This axial upward movement
results in liner 22 being removed from its nesting
positon on the top 44 of container neck 40.
Pressurized gas in the interior of the container
begins movement through vent groove 26 as
indicated by the arrows. As can be seen, the
utilization of rigidifying structure 34 does not
interfere with passage of the pressurized gas while
at the same time the aforementioned enhance-
ment in hoop strength provided by rigidifying
structure 34 is realized. As closure 10 continues its
removal rotation, pressurized gas is continuously
vented until the interior package pressure is equal
‘to ambient pressure. Since there has been no loss
of container thread to closure thread cooperation,
removal of closure 10 is done without fear of
premature closure release.

A particularly useful closure of this invention is
one made of polypropylene. However, it is to be
understood that other materials may be utilized
such as polyethylene terephthalate, polyvinyl
chioride, high density polyethylene, and the like.
The closure of this invention may be made by any
well known injection molding techniques.

lllustrative of the benefits realised when utilizing
an annular boss 30 in this invention is the fact that
a polypropylene closure with the features of this
invention and such a boss can be passed through a
52 inch (132 cm) long siotted forced-air heater
utilizing 404°C. air with a passage time of two
seconds and a package rotation of 3% revolutions
per pass without shrinkage of the lower portion of
sidewall 14. To accompiish this passage through
this slotted oven, annular boss 30 had a thickness
measured from the inside wall to the outside walil
of 0.037 inches (0.94mm). Without annular boss
30, the thickness would normally be 0.028 inches
(0.71 mm) for this portion of sidewall 14.

The present invention has been divided from
EP—A—0067650 whose claims are directed to a
thermoplastics material closure provided with
stand-off protuberances on the inside surface of
the sidewall of the closure.
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Claims

1. A thermoplastic closure for fitment to a
container and comprising a top wall (12), an
annular sidewall {14) downwardly depending from
the top wall (12) and with a closure thread (20)
about the inside surface thereof, sealing means
(22) above the closure thread {20) adapted, in use,
to achieve a gas-tight seal with the container, a
vent groove (26) extending from a point above the
closure thread {20) to a lower portion of the
sidewall (14) below the thread (20) for venting gas
from the container to the atmosphere subsequent
to loss of a gas-tight seal upon loosening of the
closure (10) from fitment to the container, at each
point of traverse by the vent groove (26) of the
closure thread (20) a rigidifying means (34) which
has a perpendicular height measured from the
sidewall (14} less than the perpendicular height of
the closure thread (20) measured from the sidewall
(14), heat-shrinkable tamper-indicating means
attached to the bottom of the closure sidewali (14),
and heat sink means (30) adjacent the bottom of
the sidewal! (14).

2. A closure as claimed in claim 1 wherein the
heat sink means is an annular bead {30} extending
outwardly from the outer lowermost surface of the
sidewall (14).

3. A closure as claimed in claim 1 or claim 2
wherein the closure thread (20) traverses from
about 400 to 500 degrees of rotation about the
inside surface of the sidewall (14).

4. A closure as claimed in any one of the
preceding claims further comprising retaining
means (24) about the inside surface of the sidewall
(14) positioned below the sealing means (22) but
above the closure thread (20) for preventing the
sealing means (22) from moving down to the
closure thread (20).

5. A closure as claimed in any one of the
preceding claims wherein the tamper-indicating
means is a fracturable heat-shrinkable bead (16)
attached to the bottom of the sidewall (14} by a
plurlity of non-fracturable ribs (18).

6. A closure as claimed in any one of the
preceding claims wherein the closure {10) is made
from polypropylene.

7. A closure as claimed in any one of the
preceding claims wherein the lower inside surface
of the sidewall {14} is flared outwardly by thinning
of said lower portion from its uppermost extent to
its lowermost extent.

8. A closure as claimed in any of the preceding
claims wherein the rigidifying means (34) has a
cross section in the shape of a cross section of a
truncated pyramid.

Patentanspriiche

1. Thermoplastischer Verschluf3 zur Anbringung
an einem Behilter und enthaltend eine Stirnwand
(12), eine ringférmige Seitenwand (14), die von der
Stirnwand (12) nach unten héngt und ein Ver-
schluBgewinde (20) an der Innenseite aufweist,
eine Dichtungseinrichtung (22) oberhalb des Ver-
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schiuBgewindes (20), die im Gebrauch dazu ein-
gerichtet ist, einen gasdichten Abschluf® mit dem
Behaélter herzustellen, eine Entliiftungsrilie (26),
die sich von einem Punkt oberhalb des Verschluf3-
gewindes (20} zu einem unteren Abschnitt der
Seitenwand (14) unterhalb des Gewindes (20)
erstreckt, um Gas aus dem Behéiter an die Umge-
bung im Anschiuf? an die Aufhebung des gasdich-
ten Abschlusses beim Losen des Verschlusses
(10) aus der festen Anlage an dem Behélter
abzulassen, an jedem Schnittpunkt der Entllf-
tungsrille (26) mit dem VerschluRgewinde (20)
eine Versteifungseinrichtung (34), die eine senk-
rechte H6he, gemessen von der Seitenwand (14),
aufweist, die kleiner als die senkrechte Héhe des
VerschiuBgewindes (20), gemessen von der
Seitenwand (14), ist, eine warmeschrumpfbare
Verfaischungsanzeigeeinrichtung, die an der
Unterseite der VerschluB3seitenwand (14) ange-
bracht ist, und eine Warmesenke (30) benachbart
der Unterseite der Seitenwand (14).

2. VerschluB nach Anspruch 1, bei dem die
Wirmesenkeneinrichtung ein ringférmiger Bund
(30} ist, der sich von der dufderen untersten Flache
der Seitenwand (14) nach aufRen erstreckt.

3. Verschlub nach Anspruch 1 oder 2, bei dem
des Verschluf3gewinde (20) von etwa 400° bis 500°
Drehwinkel die Innenseite der Seitenwand (14)
iberguert. .

4. Verschlu nach einem der vorhergehenden
Anspriche, weiterhin enthaltend eine Halte-
einrichtung (24) um die Innenseite der
Seitenwand (14), die unterhalb der Dichtungs-
einrichtung (22), aber oberhalb des VerschluB3-
gewindes (20) angeordnet ist, um zu verhinderen,
da3 die Dichtungseinrichtung (22) sich nach
unten gegen das VerschluBgewinde {20) bewegt.

5. VerschluB nach einem der vorhergehenden
Anspriiche, bei dem die Verfidlschungsanzeige-
einrichtung ein aufbrechbarer, warmeschrumpf-
barer Bund {16) ist, der an der Unterseite der
Seitenwand (14) mittels mehrerer bruchfester
Rippen (18) befestigt ist.

6. VerschluB nach einem der vorhergehenden
Anspriiche, bei dem der Verschiuf? (10) aus Poly-
propylen besteht.

7. VerschluBB3 nach einem der vorhergehenden
Anspriiche, bei dem die untere Innenseite der
Seitenwand (14) nach auRRen erweitert ist, indem
der genannte untere Abschnitt von seinem ober-
sten Ausmald bis zu seinem untersten Ausmaf
verdinnt ist.

8. Verschiu® nach einem der vorhergehenden
Anspriche, bei dem die Verstarkungseinrichtung
(34) einen Querschnitt in Gestalt des Querschnitts
eines Pyramidenstumpfes aufweist.

Revendications

1. Capsule de bouchage thermoplastique desti-
née 3 &tre ajustée sur un récipient et comprenant
une paroi supérieure (12), une paroi latérale
annulaire (14) s'étendant vers le bas de la paroi
supérieure (12) et présentant un filet (20) de
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fermeture a sa surface intérieure, des moyens
d’'étanchéité (22) situés au-dessus du filet (20) de
fermeture et congus, lors de {‘utilisation, pour
réaliser un joint étanche aux gaz avec le récipient,
une gorge d’'évent (26) s'étendant d'un point situé
au-dessus du filet (20) de fermeture jusqu’a une
partie inférieure de la paroi latérale (14), au-
dessous du filet (20), afin d'évacuer un gaz du
récipient vers |'atmosphére a la suite d'une perte
d’étanchéité aux gaz sous l'effet d’'un desserrage
de la capsule (10) a partir de sa position ajustée
sur le récipient, des moyens de raidissement (34)
en chaque point de travesée du filet (20) de
fermeture par la gorge (26) d’évent, ces moyens
de raidissement ayant une hauteur, measurée
perpendiculairement a partir de la paroi latérale
(14), inférieure a la hauteur du filet (20) de
fermeture, mesurée perpendicuiairement a partir
de la paroi latérale (14), des moyens thermoré-
tractables d’indication de viol reliés au bas de la
paroi latérale (14) de la capsule de bouchage, et
des moyens (30) de dissipation de la chaleur
adjacents au bas de la paroi latérale (14).

2. Capsule de bouchage selon la revendication
1, dans laquelle ies moyens de dissipation de la
chaleur comprennent un bourrelet annulaire (30)
faisant saillie vers I'extérieur du bas de la surface
extérieure de la paroi latérale (14).

3. Capsule de bouchage selon la revendication
1 ou 2, dans laquelie le filet(20) de fermeture de la
capsule de bouchage parcourt environ 400 a 500
degrés de rotation sur le pourtour de la surface
intérieure de la paroi latérale (14).

4. Capsuie de bouchage selon I'une quelconque
des revendications précédentes, comprenant en
outre des moyens de retenue (24) situés sur le
pourtour de la surface intérieure de la paroi
latérale {14) positionnés au-dessous des moyens
d'étanchéité (22), mais au-dessus du filet (20) de
fermeture afin d‘empécher les moyens d’étan-

" chéité (22) de descendre le long du filet (20) de

fermeture.

5. Capsule de bouchage selon ['une quelconque
des revendications précédentes, dans laquelle les
moyens d’indication de viol comprennent une
bague thermorétractable (16) pouvant étre rom-
pue, reliée au bas de la paroi latérale (14) par
plusieurs pattes (18) ne pouvant pas étre rom-
pues. :

6. Capsule de bouchage selon I'une quelconque
des revendications précédentes, dans laquelle la
capsule de bouchage (10) est réalisée en polypro-
pyiéne.

7. Capsule de bouchage selon I'une quelconque
des revendications précédentes, dans laquelie la
surface intérieure inférieure de ia paroi latérale
{14) est évasée vers |'extérieur par un amincisse-
ment de ladite partie inférieure de son point le
plus haut vers son paint le plus bas.

8. Capsule de bouchage selon I'une quelconque
des revendications précédentes, dans laquelle les
moyens de raidissement (34) présentent une sec-
tion transversale ayant la forme d'une section
transversale de pyramide fronquée.



0 149 198

14
30
I 1 R 18
2 44- &
FIG. 1.
12 10
24 22 /
el
e — v ZAL20
'34‘ /~5
S ] —, @
34
6 46
_~32 D~ 4~22 32~
28 28~
Tl
{
e’



0 149 198

LIS,

SO SRS IR S S SN N NI XX

g
0

N

XOCX

TN
////A;i
8
G

24—

N

N N\



0 149 198

O
2 )
f }42 -26
-34
14
N
4 34
»
2 \
4 \‘ /26
30
. FIG.5
16

20 3426 20

FIG.6




	bibliography
	description
	claims
	drawings

