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(57) Abstract

A closure cap (10) of aluminum or the like
sheet metal that is formed from a blank and has the
configuration of a shallow cylindrical inverted dish,
the annular corner juncture (16) between the crown
(14) or top and the cylindrical side-wall (12) being
rounded to form a fillet (13) for conforming generally
to the rounded top of a conventional beverage bottle,
a layer of elastomeric sealing compound (18) being
disposed in the fillet and extending radially inwardly
of the top sufficient to engage the axial end of the
bottle to which the closure cap is attached, a generally
radially extending rip tab (22) integral with the side
wall (12) at the bottom edge (20) thereof and adapted
to tear through the cylindrical side wall (12) by a gen-
erally circumferencial pull of the user to gain access
to the container, there being a rip line (27) which
commences at a corner (26) defined by the bottom
edge (20) of the cylindrical side wall (12) where it
meets the rip tab (22), the rip line (27) extending ac-
ross the cylindrical side wall (12) to a level which is
spaced below the crown (14) or top an continuing

around the closure cap (10) at least about half-way and there being also at least one groove (38') in the inner surface of the
side wall (12) of the cylindrical dish, which groove (38') does not cross the rising part (28) of the rip line (27). The installed
closure cap can relieve excessive interior pressure and reseal itself. In addition, the closure cap (10) and rip tab (22) are
constructed to relieve pressure in the container gradually while the rip tab is being pulled to gain access to the container.
The closure cap is installed on the container by a collet-like crimping device which in principle of operation differs little
from those devices which are known for capping beverage containers but which need not exert the same degree of axial
pressure on the closure cap as used in mounting crimped crown types of closure caps.
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Closure cap for beverage containers

Field and background of the invention

The field of the invention is closure caps for con-
tainers and more particularly is the provision of a novel
closure cap which is formed of thin sheet metal and is

5 adapted to be installed onto the top of a beverage bottle
of glass or plastic.

Although not limited thereto, the closure cap of the
invention is especially intended for use with glass bottles
that are used world wide for containing soft drinks and

10  brewed beverages such as beer and ale. The design and dime-
sions of the open end of such bottle has been fairly stan-
dardized and is designated by the standard DIN 6094 in for-
eign countries, such open end or so-called mouthpiece ha-
ving a beaded outer rim with an exterior diameter of 26.5mn

15 So far as known there is no commercially available

closure cap which is reliably capable of relieving the
pressure within a beverage container without blowing off
the closure cap. Bottled beverages consist generally of
two types, those which are gaseous and those which are

20 still., Both types may be recuired to pass through. auto-
claves for pasteurization purposes and thereby are subject-
ed to high pressures produced by the elevated temperatures
that are involved. Pafeurization of beer, for example,
is effected at a temperature oif about 72°C in which the

25 internal pressure of a contziner will rise to well over
10 bars (one bar eguals 1 megadyne per sguare centimeter)
for a beverage that has ebout 4 or more grams oi carbon
dioxide per liter dissolved in the liguid.
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In the case of sterilizing liguids which are not
gaseous, the autoclave temperatures are from zbout 123°C

o) . . . .
to 133°C and are maintained at this temperature for up to

40 minutes. Thus, the pressures can and usually do rise
to values which can burst containers. This is especially
true in the case of glass bottles which are of the refil-
lable type. Fatigue and weaknesses in used botiles are
difficult to detect and the result of breakage is loss of
the contents in addition to the inconvenience of removing
the broken materials from the machinery.

Gaseous beverages such as soft drinks and beer fre-
quently are also subjected to high pressures during storage
and transportation and even while in the possession of the
user. Heat and agitation of the container will increase
the intemal pressure and can result in explosions of the
containers. There are losses of containers and contents in
transportation, storage and even in sales outlets where
ambient conditions result in high temperatures. As for the
explosion of containers in the possession of users, this is
most common with used containers but occurs with new con-
talners as well. There is always a danger to the user of
carbonated beverages and, as a consequence, a constant
source of expense for bottlers who are regquired to provide
insurance and defend against lawsuits for injuries.

Another problem with prior closure caps has been the
crazing and chipping caused by the application of the
closure cap to the container and such damage caused by the
user when opening the same. This is especially true with
the so-called crown caps that are crimped in place with
multiple dimples or crimps and which require a bottle ope-~
ner to remove the same,

There is another disadventage of prior closure caps
of all kinds. This has to do with the opening of the con-
tainer for use, which has a content under pressure. The
degree of pressure is dependent upon the temperature and
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the amount of agitation to which the container has been
subjected, so that act of opening the container is accept=-
ed as adventuresome by users, because there is no way of
controlling the release of pressure. It can be gradual or
5 explosive, the latter being the most common type of relief,
The contents of the container may be expelled during the
opening to varying degrees causing inconvenience and
annoyance, and the closure cap may fly up dangerously.
Further it has been difficult if not totally imprac-

10  tical to apply closure caps of a type which are applied
by axial engagement to plastic bottles because of the dan-
ger of crushing the bottle or collapsing its neck. There-
fore, plastic bottles designed to contain beverages ge-
nerally have screw type upper ends and require special

15 screw-type closure caps with special machinery for instal-
ling the same. This increases the cost of the bottles as
well as the cost of the closure caps.

There are several types of closure caps besides the
crown cork crimped or the crown cork twist-off types which

20 are used on bottles and each has its disadvantzges. These
are variously known as "Alka",Rip Cap" and "Mzxicap". The
latter two have parallel rip lines which pass over the top
or crown of the closure so that the user must either pull
the tab all the way to divide the closure into three pieces

25 or he must manipulate the cap parts to separate them for
removal from the bottle in order to gain access to the con-
tents. There is no need to describe the inconvenience and
difficulties with such closure caps. Manipulation of the
cut-open parts can result in finger injuries.

30 The type of closure cap which has been referred to as
"Alka" is characterized by a pull tab and a weakened rip
line that tears away a portion of the wall of the cap lea-
ving the user €o manipulate the remainder of the cap from
the Dbottle. ,

25 In the crown cork type of closure cap the sides of the
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closure cap are ribbed making it difficult to carry graphic
material legibly thereon.

Summary of the invention

The invention overcomes the disadvantages mentioned.
This is done by a closure for a beverage bottle of the
type which has an upper beaded rim and the cap being for-
med of thin bendable sheet metal in aconfiguration which
is a inverted dish-like member having a substantially
cylindrical side wall and a crown. There is a rounded
Junction about the upper part of the dish-like member
which is the corner of the side wall and the crown and
which forms an interior fillet. A layer of gasket material
is adhered inside the dish-like member in the fillet ex-
tending less than the full extent dowvnward on the side wall
and preferably only part way on the interior of the crown
whereby to form an annular ring of such material. The gas-
ket material is adapt to be sealingly engaged against the
axial end of the beaded rim of the bottle when the closure
cap is installed on the bottle. There is a rip tab connec-~
ted to the side wall at the bottom edge thereof and ex-
tending outwardly of the side wall generally horizontally
when the closure cap is formed and before installation and
extending generally dovmwardly and over the bulge of the
bottle below the rim when the closure cap is installed on
the bottle. A rip line is coined in the inner surface of
the side wall during formation of the closure cap and
commences at the corner defined by the meeting of one side
edge of the rip tab and the bottom edge of the side wall,
extending upwardly and circumferentizlly around the side
wall past the other side edge of the rip tab to a conti-
nuation part which is spaced slightly below the crown and
substantially parallel with the crown. The cozplete extent
of the rip line is about half way around the side wall,
preferably terminating on the same level as tke continua-
tion part. Under certain circumstances the rip line may

e i e v A v T Y w—
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. have its central part, that is between its ends, extend

into the rounded junction to ensure venting during opening.
The dish-like member and rip tab are formed integrally,
preferably by punching and drawing, from sheet metal,
preferably aluminum or aluminum alloy, during the course
of which there may be strain hardening. For reliable re-

" lief of pressure there is further at least oregroove on

the inner surface of the side wall of the closure cap,
which groove, however, does not cross the rip line in a
substantial acute angle. Preferably the angle of any cross
between the rip line and the groove should be more than
75° because otherwise there is the danger that tearing off
follows the groove instead of the rip line.

The closure cap is installed upon the bottle by a
collet-like tool with fingers that engage the side wall
while pressing the crown agzinst the axial end of the bott-
le rim to effect a seal between the gasket material and the
said axial end. The fingers form the side wall into a con-
figuration which follows the contours of the beaded rim
closely so that the botton edge of the side wall is crimped
into the groove which is formed between the beaded rim and
the bulge that is provided below that rim on the conven-
tional beverage bottle.

There may be additional strain hardening during the
installation. In any event the material of the installed
closure cap is of such resilience that it is czpable of
relieving excess pressure within the bottle by self-venting
and then resealing itself, such occurring at predetermined
pressures. There may be one or more passageways formed by
the groove in the side wall in the vicinity of the rip tab
to provide controlled pressure relief during the opening of
the bottle.

The bottle is opened simply by pulling the rip tab ina
circumferential movement and separating a portion of the
side wall from the main body of the closure cap, this por-
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tion comprising a strip alongside the lower edge of the
side wall extending about halfway around the closure cap.

This simple appearing closure cap and the installed
cap itself have atiributes which provide economy, safety
and efficiency. Among these are its ability to selfvent
and reseal; its ease of installation; its ease of removal;
its ability to release pressure while it is being removed
from the bottle; and many other benefits.

Closure ceps made according to the invention can be
made to self~vent for a typical closure cap at pressures
as much as 10 bars, the venting having no effect upon the
subsequent sealing of the container. The pressure within
the container thus drops to as low as 5 bars or so and
upon buildup will agzin vent without adverse effects.
Breakage and loss of contents are thereby reduced if not
eliminated in pasteurizing beverages. The invention also
enable closure caps to be made for self-venting and sea-
ling at pressures which are substantially lower than 10
bars. Therefore, the closure ceps of the invention will
vent long before the bresking point of the container there-
by saving the container and the contents while not inter-
fering with the sterilization process.

Further, closure caps of the invention can be install-
ed onto containers with substantizlly less axial pressure
than prior closure caps. For example, when compared with
crown caps, the axial pressure recuired for reliably sea-
ling the closure caps of the invention is at least 25% less
than required for crown caps.

According to another aspect of the invention the dis-
advantage of adventuresome opening of z container for use
is alleviated if not completely eliminsted by providing for
controlled relief of the internal pressure of the container
contents during the opening of the container by the closure
cap oif the invention.

Another important advantage of the invention is con-
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cerned with the inherent self-valving effect of the clo-
sure cap which occurs during the period when the contai-
ner carrying the closure cap is pasteurized or heated for
other purposes at temperatures which are below that requi-
red to sterilize the contents. This advantage is that the
valving effect enables the discharge of some of the air
which may have been included with the contents during
filling. If not replaced by the gases in the liguid con-~
tents a slight vacuum may retain above the ligquid. In
either event the growth of bacteria of the aerobic type
is inhibited. .

fnother advantage is that the axial pressure used to
instal the closure cap of the invention is so low that the
successful application to plastic bottles is a rezlity. The
need for expensive screwcap types of closures is thus eli-
minated along with the possibilities that the cap may be
removed illegally and other contents substituted in whole
or in part. The closure cap of the invention is wholly
pilfer-proof because the closure cap is physically and
obviously altered in the act of removal,

Last not least, the inventive closure cap is simple
and effective because it is easily removed by a single
circumferential movement that so fully loosens the cap that -
it is easily picked off by the user. Notwithstanding this,
the cap can be replaced onto the bottle and will remain in
place whereby the contents may be kept clean for z time.
The pressure is not retained after opening but the bottle
can be covered by the closure cap sufficient to protect the
contents temporarily.

The closure cap of the invention is preferably made
out of aluminum or an aluminum alloy. Accordingly it is
light in weight and rust-proof. Other thin sheet retals
could be used with advantage if properly formed and in-
stalled as will be explained hereinafter. Steel would have
to be lacquered or otherwise coated to prevent rust; hence
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the aluminum closure cap is preferred.

Especially in the case of aluminum closure caps
according to the invention, application is rzpid and the
forces required are less than in the case of the ordinary
closure caps made out of steel.

The side wall of the closure cap of the invention is
smooth with a minimum of wrinkles which provices much
space for graphic material in addition to elirinating
sharp protruding edges which could cause injuries.

Many other advantages and attributes of the invention
will become obvious as a description of the preferred#m—
bodiments is set forth hereinafter.

Brief description of the drawing

Figure 1 is a perspective view of a closure cap con-
structed in accordance with the invention and showm prior
to installation onto the top of a bottle or the like con-
tainer;

Figure 2 is a median sectional view taken through the
closure cap of Figure 1 along the plane II - IT of Figure
1 and in the indicated direction;

Figure 2a is a fragmentary sectional view of a modi-
fied form of the closure cap of Figure 2;

Figure 3 is a fragmentary sectional view taken through
the rip line of the closure cap of Figure 1 zlong the line
ITI - III and in the indicated direction;

Figure &4 is a perspective view of a somewhat modified
form of the closure cap of Figure 1;

Figure 5 is a front perspective view of = closure cap
constructed in accordance with the invention, szid cap be-
ing similar to that of Figure 1 but differing slightly, the
closure cap in this view having been installed upon a stan-
dard beverage bottle a portion of which is fregmentarily
shown;

Figure 6 is a median sectional view taken through the
closure cap along the plane VI - VI of Figure 5 in the in-

QUInCTITIITE CUED )
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dicated direction;

Figure 7 1s a fragmentary sectional view taken gene-
rally along the line VII - VII of Figure 5 and in the in-
dicated direction;

Figure 8 is a fragmentary side elevationzl view of

another modified form of the invention installed on the top
of a bottle;

Figure 9 is a view similar to that of Figure 8 but
showing the manner in which the rip tab is pulled to open
the bottle;

Figure 10 is a perspective view of a modified form of
the closure cap of the invention in which the center part
of the rip line extends up onto the crown of the cap; and

Figure 11 is a fragmentary bottom plan view of a por-
tion of a sheet metal blank in the process of being made
into a closure cap of the invention having a special ven-
ting rib. ,

In Figure 1 there is illustrated a closure cap 10 con-
structed according to the invention. There is an inverted
cylindrical dish-like formation which 1s comprised of a
cylindrical side wall 12, a crown 14 which is a flat planar
disc, the annular Jjuncture 16 between the crown 14 and the
side wall 12 being rounded to form a fillet 13 on the inte-
rior of the closure cap 10. This fillet 13 is provided with
a ring of gasket material shown at 18, the gasket material
being generally elastomeric and specifically being a com-
pound based on polyethylene, PVC or other thermoplastic ma-
terials which are resilient at the temperatures to which
cold beverages are normally kept and which are not fluid at
the temperatures to which beverages are normally subjected
during pasteurization and sterilization. The preferred ma-
terial is a type of so-called plastic foam that is run into
the fillet in liquid form and then cured by teaking.

The gasket material 18 does not extend to the bottom
edge of the side wall 12 and does not extend radially in-
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ward of the bottom surface of the crown 14 much beyond the
distance which will bring the ring against the upper axial
end of the bottle (see Figure 6 and 7) upon which the clo-
sure cap 10 is installed. The sealing which is achieved by
the closure cap 10 of the invention makes it unnecessary
to utilize any more gasket material than the ring 18 des-
cribed although a full disc completely engaging the bottom
of the crown 14 could be used.

The bottom edge 20 of the side wall 12 will be turned
inwardly by crimping when the closure cap 10 is installed
as will be explained but when the closure cap 10 is formed
it is punched and drawn from sheet metal and the drawing
process 1s preferably effected by a simple cylindrical
punch and cylindrical cavity. In this manner the resulting
side wall 12 is right cylindrical and the bottom edge 20
will lie in the cylindrical plane defined by the side wall
12. If desired the bottom edge may be slightly flaired as
shown at 20! in Figure 2a in the case of the closure cap
10. This may assist in piloting the closure cap onto the
bottle mouthpiece during installation but is not essential
to the invention.

There is a rip tab 22 which is integral with the side
wall 12 and which normally extends approximately horizon-
tally as shown in Figure 2 when the closure cap 10 is for-
med. Tne length of the rip tab 22 is chosen to enable the
user comfortably to grasp the same for pulling. Also, it
can be long enough to extend past the bulge of the bottle
which occurs just below the beaded rim when installed so
that the tzb will not lay against the bulge and be diffi-
cult to pull away from the bulge when it is desired to open
the bottle.

The rip tab 22 will have a portion 24 which is a con-
tinuation of the side wall 12 downwardly to prcvide some
“slack" to enable the closure cap to be crimped in place
during installation without unduly distorting - the rip tab.

CriIDeTITIITE QUEET )
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Typically for a standard beverage bottle having the outer -
diameter of the beaded rim as 26.5 mm, the width of the
rip tab 22 is 14 mm and its overall length including the
portion 24 is about 17 mm., Inasmuch as the circumference
of the side wall 12 before installation is almost 84 mm,
the connection of the rip tab with the lower edge occupies
only a small fraction of its circumference. The end 25 of
the rip tab 22 is rounded in the closure cap 10 but could
be of any different configuration.

The Juncture between the rip tab 22 and the bottom
edge 20 of the side wall 12 is: preferably rounded as shown
at 26 to ensure correct tearing when it is desired to open
the bottle.

There is a rip line 27 provided in the side wall 12
which extends approximately halfway around the side wall 12
and which is made up of three parts 28, 29, 30 that are,
however, continous in the rip line of Figures 1 and 2. The
rip line 27 starts at the rounded corner Juncture 26 and
the first part 28 rises at an acute angle relative to the
horizontal. The second part 29 continues up toward the
crown 14 and horizontally as the third part 30 just below
the crown 14 and extends about halfway around the closure
cap. The angle with the horizontal for the parts 28 and 29
should be less than 75°, preferabiy less than 45°, for
example between 150 and 450 for a good practical arrange-
ment. The part 30 may be about 2.5 mm below the plane of
the crown 14 or slightly more but should be low enough so
that the majority of the ring 18 will not be disturbed. In
this way when the closure cap is being removed the seal
will be retained as long as possible. Also there should be
a pull strip generated below the rip line 27 that has a
width of 2 or 3 mm to resist bresking during the pulling
operation.

The rip line 27 extends aboui halfway arcund the clo-
sure cap 10 for a distance of between 140° and 180° and
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terminates at 32 at the same level as the part 30. The
length of the rip line 27 should be sufficient so that the
closure cap is easily removed after the line has been tra-
versed and the lower edge of approximately half of the si-
de wall 12 has been pulled away.

The rip line 27 is formed in the closure cap 10 du-
ring the fabrication of the cap. It is coined into the
blank of the sheet metal in the flat before the shape is
formed in the drawing dies. The tool for the rip line is
preferably one which has a flat end and is tapered to that
flet end. The result is a groove such as shown in Figure 3,
the bottom wall of the groove being flat as at 34, It is
believed that the material in the area under the groove of
the rip line 27 which is indicated at 36 is cold hardened
when forming this particular configuration of the rip line
27 so that in this area the material becomes more brittle,
making it easier to tear the rip tab 22 along the rip line
27 but without weakening the overall strength and hence the
sealing ability of the closure cap 10. The groove of rip
line 27 opens to the interior of the side wall 12.

The rip tab 27 has a strengthening rib 38 in the form
of a U-shaped protuberance, but the upper ends of the rib
at 40 and 42 extend well above the level of the bottom edge
20 for an important purpose, but do not cross the rip line
part 28, There is a groove 38 on the opposite surface from
the rib 38, that is on the interior surface of the side
wall 12, the ends 40, 42 however will not extend into the
ring 18. In the region of the ends 40, 42 an increase of
plies of the closure cap material occurs so that self ven-
ting occurs mainly in that region. Therefore, the closure
cap 10 of the invention will self-vent relizbly at a pre-
determined pressure and reseal itself. Prior closure caps
tended to blow off rather than vent reliably such that
bottlers would prefer to cap botiles so tightly that the
bottles themselves would burst of blow offs didn'd occur.
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The venting function can be optimized by suitable
choice of materials combined with the structure and method
of attaching the closure cap.

Practical examples have been constructed which will
vent between 8 and 10 bars thereafter lowering the pres-~
sure within the container to about 5 bars and resealing.
Such closure caps were made out of sheet aluminum that had
been blanked and formed by drawing using conventional for-
ming techniques. In one example, the aluminum was between
180 and 190 microns thick and had a tensile strength of
between 120 and 160 Newtons per mm2. The aluminum itself
was about 99% pure. Beverages having an internal pressure
of about 5 or 6 bars are the most popular but these will
achieve a pressure well over 10 bars when agitated or sub-
Jected to heat or both.

In the formation of the closure cap 10 and its instal-
lation upon a conventional bottle the procedure is to en-
close the closure cap in a suitable fingered collet and
lower the collet onto the bottle. The cap is pressed
against the axial end of the rim of the bottle by sufficient
pressure to deform slightly the compound of the ring 18
mainly elastically. The collet is then contracted around the
bead of the rim of the bottle and crimps the lower edge 20
of the side wall 12 into the annular groove between the
beaded rim and bulge of the bottle. At the same time the
upper corner 16 is caused to conform to the rounded edge of
the beaded rim of the bottle by an increase of the radius

of curvature of the junction 16.

This action of installation coupled with the effect of
forming the closure cap produces a work hardening by cold
deformation of the metal which is believed to be substanti-~
ally uniform around the closure cap, and at the same time
an increased compression of the material of the sealing
ring. These effects are readily reproduceable and can be
controlled by making slight changes in thickness and ten-

SUESTITUTE SHEE
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sile strength of the aluminum. For aluminum alloys modera-
te experimentation will enable the proper parameters to
be chosen which will give the desired venting effect
within a reasonably predictable range of pressures.

It has been found that the venting effect is capable
of being achieved with aluminum sheeting of conventional
composition with thicknesses between 140 and 250 microns
and having tensile strengths between 90 and 220 Newtons
per mmz. Preferred ranges are 180 to 220 microns and 130
to 180 Newtons per mm-, The tensile strength mentioned is
prior to forming of the closure cap 10. In the process of
forming it is believed that there is a strain or work
hardening of the aluminum which either of itself or combi-
ned with the work hardening during the installation of the
closure cap provides a condition to produce the venting
described. There is a slight expansion of the closure cap
and/or a raising of the cap on the bottle top which permits
some of the gas in the top interior of the bottle to escape,
The resilience of the work hardened sheet metal of the
closure cap 10 thereafter returns the cap to its original
sealed condition.

Some examples of aluminum alloys which have produced
successful closure caps capable of self-venting are con-
tained in the following table:

Tensile Strength

Aluminum N/mm2

3003 soft 120

3003 hard . 250
99,0 =soft 8L (36% elongation)
99,0 hard 160 (2,7% elongation)

The venting effect is not required for ail beverages
after bottling but most of the so-called still beverages
which have 1ittle or no occluded gases are pasteurized or
sterilized at elevated temperatures immediately after bott-
ling. In such cases the ability to vent for relieving pres-
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sure produced by the expansion of the air contained in
the neck of the bottle above the beverage is desirable to
prevent bursting of the bottle in the autoclave.

The closure cap of the invention is advantageous
even in cases where the venting capability is not requi-
red or used because of its simplicity of construction,
ease of application to the bottle top and the ease of re-
moving the closure cap.

In Figure 4 there is illustrated a closure cap 10
which is similar to the closure cap 10 of Figurelwith two
exceptions. The first difference is that the end 25 of the
rip tab 22 in the closure cap 10 is more or less squared
off but arranged at an angle by making the near edge 48
longer than the far edge 50 so that the user will have a
tendency to prefer holding most of the rip tab on the left
side and pulling it to the right. Since the rip.line 27
commences at the corner 26 which is éhe juncture of the
near edge 48 with the bottom edge 20 of the side wall 12
the tearing of the rip line 27 will thus commence in the

‘proper direction. This rip line 27 will normally not be

visible to the user because it is formed on the interior of
the cap. Thus the formation of the rip tab with this angled
end 25 is helpful as an aid in the opening of the closure
cap.

The second difference is that the upper end 42 of the
U-shaped rib 38 extends upward a distance which brings it
almost to the crown 14. In this mamner it provides there a
weakened area of the compound of the sealing ring 18, be-
cause the interior groove formed on the backside of the
upper end 42 of the rib 38 forms a channel or comnection to
the rip line 27 from the ring 18. Zven though the sealing
compound may fill this groove, the upper end 42 of the rib
38 will be the weakest place for escape of pressure from
the interior of the bottle when the installed closure cap
10 is opened, because there is least pressure of the ring

g
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18 against the bottle at this point. The gas from the
interior of the bottle will escape so that by the time the
rip tab has been fully manipulated the internal pressure
has been relieved and the closure cap 10 will not be blown
off.

It is not known with certainty that the path taken by
the gas will be between the ring 18 and bottle end or bet-
ween the ring 18 and the interior of the fillet 13 but the
weakness produced by a discontinuation in the uniform
pressed engagement at the end 42 of the interior of the rib
38 will relieve gas one way or the other or both. If the
ring 18 is not adhered to the interior metal surface of the
fillet 13 gas may pass between the ring and metal to the
bottom of the groove formed under that end 42.

The second upper end 40 of the rib 38 of closure cap
10 (Figure 4) does not extend fully up to the juncture 16
and does not cross the rip line 27 in its rising part. A
cross of this end 40 with the rip line is allowed only in
its substantially horizontal section 29, 30, if it is
desired to provide additional venting during opening of the
bottle.

In Figures 5, 6 and 7 the cap 10 has been installed
upon a standard type of beverage bottle 62 only the upper
portion of which is illustrated. The bottle 62 is shown in
section by the cross hatching symbol for glass, but plastic
beverage bottles can be used also.

The standard bottle 62 has an upper end which provides
a beaded rim 64 having an axizl end 66 which has a slightly
flattened central portion but basically is somewhat rounded.
The bottom of the beaded rim 64 turns inwardly and termina-
tes in a annular groove or crease 68 at the neck of the
bottle 62. This forms the so-called mouthpiece of the bott-
le. Below the groove the bottle has an outward bulge 70
which strengthens the bottle. The configuration of this
type of bottle is standerd world-wide and in practically
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all cases the maximum diameter across the bead 64 is
26.5 mm, The interior diameter of the side wall 12 is of a
dimension such that the closure cap can be snugly placed
onto the bottle top as the first step of installation. The
axial end 66 of the rim has been pressed against the gas-
ket ring 18 sufficiently to establish a good seal and the
side wall 12 has been crimped under the beaded rim 64 and
its lower edge 20 brought into tight engagement with the
groove 68 to lock the closure cap in place. This has been
done by means of a collet type of device having a plurali-
Ty of fingers shaped to conform as closely as possible to
the contours of the beaded rim 64. The crown 14 of the
closure cap is held tightly against the rim end 66, but
with much less axial pressure than used for other metal
closure caps, and the fingers of the collet contracted to
shape the metal to the contours shown. While this occurs
the curvature of the juncture 16 will be shaped to follow
the contours of the beaded rim compressing the gasket ring
18 and at the same time decreasing the curvature of the
juncture 16. The bottom of the side wall 12 has practically
no visible corrugations notwithstanding the crimping action
so that graphic material thereon (normally applied to the
sheet metal before forming the closure cap) is dearly
legible.

During the crimping operation the rip tab 22 will be
bent downward as shown in Figure 6 to overlie the bulge 70
and extend below the bulge making it easy to grasp and
manipulate. As stated the angled configuration of the end
25 promotes the tendency for the user to pull the rip tab
22 in the proper direction to tear the closure cap 1C open.

It should be clear that the relief of pressure which
has been discussed in connection with the closure cep self-
venting is automatic and is not concerned with the sub-
sequent opening of the bottle. The controlled relief of
pressure which has been mentioned, on the other hand is

~r i el e oL : -
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concerned with the act of opening the bottle and is
brought about by the user utilizing the rip tab 22.

When the user pulls the rip tab 22 to the right in a

generally circumferential movement to open the bottle 62

5 the tearing starts at the corner 26 and continues on the
angle of the rip line 28 until the rib 38 is reached.
Looking now at Figure 7 it can be seen that the underside
of the rib 38 provides a groove 78 reaching up Phe end 42
of the rib which in this embodiment does not reach the

10  sealing ring 18. Due to the greater length of this end 42
as compared with Figure 1, there is an incressend forming
of plies in the side wall material, which plies reach un-
til the sealing ring 18, providing there a more defined
weakening of the sealing function. This is therefore the

15  weakest part of the seal and if eny gas escapes during the
opening of the bottle it will find this weakened area first,
The weakened area is quite small, a typical rib having a
width of the order of about one millimeter, but this is
sufficient to enable relief of the Pressure from the inte-

20 rior of the bottle before the rip tab 22 has been fully
pulled along the rip line 27. Thus, there is little or no
danger of the cap being blown off and the amount of bever-
age lost or discharged is a minimum. As the side wall 12
is torn apart along the rip line 27 thereafter no gas

25  escapes because at least a major portion of the pressure
has already been relieved.

It should be noted that even though the crimping ac-
tion will crush the rib 38 at the crease 68, the groove
beneath the upper part of the rib 38 will still be the most

30 weak portion across the ring 18.

In Figures 8 and § the rip tab 22 has a different
arrangement of ribs. In this case the U-shaped rib 38 does
not extends past the rip line 27 and is mainly for strength-
ening and stiffening the rip tab. For the relief of inter-

35 nal pressure during the opening of the boitle &2 there is a
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central single rib 82 which crosses the rip line 27 and
extends well up the side wall 12 to the upper portion of
the bead at the rounded juncture 16 and therefore reaches
the sealing ring 18. In Figure 9 the tab 22 is shown
partially pulled away from the remainder of the closure
cap 10 and the upper end of the rib 82 has been separated
from its lower end. Arrows indicate that gas is escaping
by way of the upper end of the passageway under the rib
and or in its vicinity to relieve the pressure in the
bottle even though the remainder of the closure cap 10 is
still in place and protects the user from blow off of the
cap and from being inundated with the sudden discharge of
beverage from the bottle.

In Figure 10 thebeginning pert 28 and the terminating
part 30 of the rip line 27 are as described with respect to
Figure 8, but the center part 29 differs in that it has an
upward excursion or diversion at 92 which extends well
into the ring 18 and onto the crowm 14, In this way the
manipulation of the rip tab 22 will open the bottle inter-
ior to the atmosphere when the excursion or diversion 92
is reached by lifting the sezling ring 18 in this area. In
addition, this bulged excursion $2 achieves a delay of the
speed of tearing the rip line, thus giving the internal gas
pressure more time to relieve.

Figure 11 shows an expedient for assisting the escape
of gas from the interior of the bottle between the metal
surface of the cap and the ring 18 of Sealing compound at
the weakened line which was described above. The view is a
fragmentary bottom view of a closure cap 10 in the flat. It
has not been formed yet. At 82 there is illustrated the
groove on the interior of a rib such as in Figures 8, 9 and
10. The parallel dash lines 102 and 104 represent the part
where the ring 18 will be laid down. It is preferred to
apply an’adhesive in the form of a lacquer to the suriace
of the sheet only in an area 106 which is discontinuous as
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indicated at 108. Thus although the ring 18 will £ill the
groove on the back of rib 82 it will not adhere as well

at the groove. Thus, as the rip line 27 separates the side
wall 12 and crosses the rib 82 there may be a better
chance that gas will escape by way of the weakened area at
the groove between the ring and the metal surface than
between the ring and the axial end 66 of the bottle.

It should be mentioned here that for self-venting,
that is when the closure cap is in place and pressure ri-
ses to the predetermined value that has been designed into
the closure cap, it may be that the gas escapes between
the ring 18 and the axial end 66 of the botitle. For this
purpose it is believed the resilience of the side wall 12
enables slight spreading of the botiom edge 20 as the
closure cap rides up the bead 64. The cap raises slightly
permitting gas to pass beneath the ring 18 and out the
sides of the cap around the side wzll 12.

For purposes of claiming the invention, it will be ta-
ken in the claims that the juncture 16 is an extension of
the side wall 12 and hence reference to the side wall will
include the Junction. Also for purposes of claiming the
word "beverage!" is used to designate any liguid or slurry
that is edible and sold or dispensed in bottles.

In the process of installing the closure cap of the
invention upon a bottle of beverage which is under pressure
and/or in the course of pasteurizing or sterilizing the
contents by putting the bottle in an autoclave the crown 14
may bulge slightly from its originally flat planar configu-
ration. The description of the crown 14 is intended +to in-
clude this slight bulging of said crown and also crowns
having a bulging.or embossing made by deep drawing or em-~
bossing or the like.

The invention is capable of being embodied in closure
caps made of steel suitably protected by coatingsor plated
to prevent corrosion, as well as other metals. It is
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preferable, however, that the closure cap be formed of
sheet aluminum or aluminum alloy in order to achieve the
maximum of advantages of the invention. Aluminum and alu-
minum alloy closure caps are lighter in weight and more
readily torn from the bottle.

Considerable variations can be made in the closure
cap of the invention without departing from the spirit or
scope of the invention as defined in the appended claims.
For example, the exact configuration of the rip tab can
take many different forms; there can be a single rib-
groove in the rip tab or above it or a series of ribs to
provide a release of pressure when the closure cap is
opened; the bottom flared end 20' may be used., Further the
rip line may be formed by a series of perforations of the
side wall material or may have one or more interruptions
along its coarse giving stops or delays of speed when tTea-
ring the rip line. Also, the rip line may be formed of at

~ least two parallel lines etc,

s
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Patent claims: _

1. A closure cap for a beverage bottle of the type
which has a beaded rim including an annular axial end and
an annular groove defined by the beaded rim where it
terminates on the exterior or the bottle neck, the beverage
when contained in the bottle after the closure cap has been
installed thereon being at some time subjected to physical
effects likely to increase the interior pressure in the
space above the beverage, and said closure cap comprising:
A. a substantially cylindrical inverted dish-like member
having a substantially cylindrical side wall, a disc-
shaped crown, said side wall including a rounded annular
Juncture between the crown and the side wall forming an
interior fillet, the dish-like member adapted to engage
over the beaded rim of a bottle, and the side wall having
a vertical dimension such that vhen said dish-like member
is so engaged the side wall thereof.may be crimped into
engagement with an annular groove formed at exterior of the
bottle beneath said beaded rinm,

B. a rip tab having opposite side edges and a free end,
said tip tab being connected to said lower edge along a
small fraction of the circumference of said lower edge so
that said rip tab is formed as an extension of said side
wall, said rip tab extending generally radially outwardly
of said side wall when said rip tab is in a horizontal flane,.
but adapted to be bent downwardly to lay close to the bottle
neck when said closure cap is installed,

C. a sealing member of gasket material disposed in said
fillet on the interior of said dih-like member covering at
least the upper portion of the interior of said side wall
and extending radially inwardly of said crown at least
sufficient to engage the annular axial end of the beaded
rim of the bottle when installed,

D. a rip line at least most of which is formed in said side
wall of said disk-like member, said rip line having at
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least two parts, the first and beinning part commencing

at a location comprising the meeting corner of one side
edge of the rip tab and the lower edge of the side wall,
continuing in a rise from said lower edge and extending
circumnferentially of said side wall toward the rounded
annular juncture in a direction to pass the second side
edge of the rip tab, the second part being at a level
spaced below the crown and continuing in said side wall
circumferentially at least about half-way around the dish-
like member from the location of the commencement of the
rip line,

E. said dish-like member and rip tab being integrally for-
med by metal working from readily bendeble sheet metal
whereby when installed said closure cap will be capable of
containment of pressures which may be produced in said
bottle above said beverage while enabling facile opening
of said closure cap by pulling said rip tab in a generally
circumferential movement to tear the side wall part apart
along said rip line,

F. and means for controlled relief of internal pressure,
said means comprising at least one groove on the inner sur-
face of said side wall, avoiding a substantial acute angled
cross between said groove and said rip line.

2. The closure cap as claimed in claim 1, in which
said level, when the closure cap is installed, being at or
slightly above the outermost diametrical extent of the said
beaded rim.

3. The closure cap as claimed in claim 1 in which the
two parts of the rip line are conmected to each other, none
of said rip line parts reaching the rounded annular Junctu-
re, said rip line terminating with said second part spaced
below said crown but within said side wall.

L, The closure cap as claimed in claim 1 in which the
two parts of the rip line-are connected by a third part
which has an excursion carrying the rip line at least into

RSTITUTE SHEET




WO 82/03612 PCT/EP82/00082

10

15

20

25

30

35

- 2L -

said rounded annular juncture.

5. The closure cap as claimed in claim 1 in which the
sheet metal from which said closure cap is formed initi-
ally is capable of work hardening to some extent upon for-
ming if not also upon installation and has a predetermi-
ned ° composition, thickness and tensile strength where-
by the work hardening will provide sufficient resilience
to cause selfventing and resealing of the closure cap i
subjected to a particular range of internal pressure in
the bottle.

6. The closure cap as claimed in claim 1 in which the
rip tab has an angled free end providing long and short
side edges, the said aforementioned one side edge being
said long side edge whereby to induce the user to pull the
rip tab toward the short side edge.

7. The closure cap as claimed in claim 1 in which
means are provided for controlled relief of internal pres-
sure while the user is operating the rip tab to remove an
installed closure cap from a bottle.

8. The closure cap as claimed in claim 7 in which
said means comprise at least one of said grooves on the
interior of the side wall in the vicinity of the rip tab
and extending substantially vertically to and partially
through said ring of gasket material whereby to provide
a weakened area in the ring to permit éas relief from the
interior of the bottle when the rip tab is pulled past the
groove.

9. The closure cap as claimed in claim 8 in which
said rip tab has upset rib means for strengthening said
rip tab and said groove is formed under a portion of said
rib means.

10. The closure cap as claimed in claim 1 in which
said rip line is formed during the forming of said closure
cap before installation as a tapered groove having a flat
interior floor.
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11. The closure cap as claimed in claim 1 in which
the sheet metal is aluminum,

12, The closure cap as claimed in claim 1 in which
the rip line is formed on the interior of said closure
cap.

13. The closure cap as claimed in claim 11 in which
the aluminum has a thickness on the order of 160 to 220
microns, and a tensile strength on the order of 120 to 140
Newtons per mmz.

14, The closure cap as claimed in claim 1 in which
said rip tab has strengthening rib means at least adjacent
the side edges thereof.

15. The closure cap as claimed in claim 14 in which a
groove is provided on the interior of the side wall sub-
stantially aligned with the center of said rip tab and
extending across the rip line and upwardly at least into
the annular ring of gasket material to provide controlled
release of pressure from the interior of the bottle during
the pulling of the rip tab to divide the side wall at the
rip line.

16. Closure cap of aluminum or an aluminum alloy for
containers, with an essentially disc-shaped cover which is
adjoined, via a bead-shaped transitioﬁ, by a cylindrical
jacket with rip tab; with an elastic sealing material, dis-
posed in ring form on the inside of the cap and lining
essentially the upper half of the cylindrical Jjacket, the
fillet in the transition from the cylindrical jacket to the
cover and the cover area adjacent to the fillet; and with a
rip line, provided on the inside of the cap exnd, starting.
near or at one end of the rip tab contour and crossing the
rip tab area, runs from the lower edge of the cylindrical
jacket inside the cylindricel Jacket upwardly in an arch
in circumferential direction, wherein the metal band used
for the manufacture of the closure cap has a thickness bet-
ween 0,14 and 0,25 mm and, prior to the forming operation,




WO 82/03612 . PCT/EP82/00082

10

15

20

25

30

35

- 26 -

a tensile strength between S0 and 220 N/mmz, that the rip
line after reaching the upper part of the cylindrical
Jacket or of the transition between the cover and the
Jacket runs essentially parallel to the lower edge of the
Jacket, ending at a distance of more than approximately
140deg from its starting point, the angle between the rip
line tangent and the normal plane on the axis of the
cylindrical jacket always being less than 75deg.

17. A closure cap as claimed in claim 16, wherein the
thickness of the metal band is between 0.18 and 0,22 mm.

18. A closure cap as claimed in claim 16, wherein the
tensile strength of the metal band is between 130 and
180 N/mm?.

19. A closure cap as claimed in claim 16, wherein the
rip line ends at approximately 180deg from its starting
point, '

20. Closure cap according to claim 16, ckharacterized
in that the angle between the rip line tangent and the
normal plane on the axis of the cylindrical jecket is al-
ways less than 45deg.

21. Closure cap according to claim 16, ckaracterized
in that the rip line, starting at a point near or at the
first end of the rip tab contour at the edge of the cylin-
drical jacket, extends in a shallow arch upwerdly in the
direction of the cover and, roughly from the level of the
second end of the rip tab contour on, approximately
parallel to the lower jacket edge.

22, A closure cap in combination with a beverage bott-
le containing a beverage with a space in the bottle neck
above the beverage, the beverage being at some time sub-
Jected to physical effects likely to increase the inter-
ior pressure in said space, said combination comprising:
A. a bottle of the type which has a beaded rim forming the
mouthpiece, said rim having an axial annular end and ter-

minating in a groove on the bottle neck, the groove having
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a diameter substantially less than the outer diameter of
the rim,
B. a closure cap sealingly engaged onto the rim, formed of
thin, bendable sheet metal and adapted to be removed from
5 saild bottle by tearing the closure cap in a generally
circumferential stroke of the user, said closure cap com-
prising,
i.-an inverted dish-like member having a circular crown, a
side wall connected to the crown and including a rounded
10 Juncture with said crown forming an interior fillet within
the closure cap, the rounded Juncture of said side wall
being configured closely to engage against and follow the
contours of the beaded rim, a portion of the side wall ha-
ving crimped engagement with said rim such that this por-
15  tion of said side wall is tightly engaged in said groove,
ii. a sealing member of gasket material in said fillet and
having a lateral extent at least sufficient to engage said
axial annular end and at least partially to extend down the
side wall, said sealing merber being sealed against said
20 axial annular end,
iii. a rip tab connected with the bottom edge of the side
wall and extending generally downward along the bottle
neck, the rip tab having opposite side edges and a free
end, one side edge forming a corner with the bottom edge of
25 the side wall,

" iv. a rip line in the side wall formed of at least two
parts and comprising a first beginning part commencing at
said corner and continuing in a rise circumferentially and
toward said crown in a direction to pass said second side

30 edge of the rip tab, the rip line also comprising a second
part which is at a level spaced below said crown and spaced
above said bottom edge and continuing at least about hali
way around the circumference of said side wall,

v. means for controlled relief of internzl pressure, com-

35 prising at least one rib on the outer surface of at least a
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part of said rip tab and of said side wall and forming a
groove thereon, substantially all of said rise of said rip
line being free of cross with said rib.

vi. said closure cap including the dish-like member and rip
tab being integrally formed from said bendable sheet metal,
the closure adapted to be removed by a user grasping the
free end of said rip tab and pulling the same in a generally
circumferential stroke to tear the side wall apart along
said rip line to relieve pressure, if any within said bottle
and to enable said closure cap to be removed from said bottle
after said rip line has been substantially traversed.

23. The combination as claimed in claim 22 in which the
two parts of the rip line are connected, the first part
rising to meet the second, terminating part, which termi-
nates within said side wall, and neither part being in said

- rounded juncture.

24. The combination as claimed in claim 22 in which the
side wall when so engaged has substantially no visible
corrugations therein.

25. The combination as claimed in claim 18 in which
there is a weakened area transverse of said sealing member
of gasket material access to which is had when said rip tab
is pulled to separate the side wall along said rip line
whereby to relieve pressure from said bottle by way of said
weakened area.

26. Method of closing a container with a closure cap
according to one of the preceding claims, in which the clo-
sure cap is placed on - top and pushed against an annular
rim which encloses the container opening projects laterally,
whereupon the closure cap rim is crimped around the late-
rally receding underside of the opening rim, wherein that
when pushing the closure cap down, it is deformed in the
sense of a noticeable decrease of curvature of the closure
cap body transition located between the cover and the cylin-
drical jacket.
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