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@ Improved pressure release closure and method of forming the same.

@ A push-in pressure releasing resealable closure for an
aperture in a sheet metal container member is disclosed,
wherein the closure is integral through a connection of metal
to the remainder of the container member. The closure is
designed so that it is depressibie into the container by flexing
about the connection when push-in force is applied to the
closure, without exceeding the elastic limit of the connection,
so that the closure is returned at feast substantially to its
original position to seal the can contents, upon removal of
the push-in force from the closure.

The closure is particularly suitable for use in containers
for carbonated beverages, such as carbonated soft drinks
and beer, so that the gas pressure within the container may

be reieased without danger of substantial gushing or spurt- _

ing, to permit a larger pouring opening in the container
member to be opened.

The specification discloses several embodiments of the
pressure releasing closure including one in which the ciosure
is formed partly within a pouring closure and partly outside
said pouring closure whereby the pressure releasing closure
is permanently opened by the opening of said pouring cios-
ure to create an air vent or liquid draining opening outside
the pouring closure,

The specification also discloses methods of forming
closures in which-the number of forming stages. is reduced.
In one method, the closure piercing operating is performed

at the same time as the edge of the tab is downwardly
reformed. In another method, the sheet metal around the
opening is also reformed in the same operation.

Croydon Printing Company Ltd.
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Improved pressure release closure

This invention relates to improvements in easy" op-
ening closures, and more particularly to improvements in pre-
ssure releasing vent closures of the type presently used in
can ends having push-in closures.

it is generally accepted in the can making art
that a can having push-~in closures requires, for highly car-
bonated beverages, some form of pressure releasing venting
closure by means of which the pressure within the can may be
at least reduced prior to opening the pouring closure. An

_example of a pressure rel.asing venting closure is shown in

Figure 1 of the accompanying drawings, in which it will be
noted that the venting closure V is smaller in area than the
pouring closure P. '

Cans containing highly carbonated beverages, inclu-
ding those having venting closures as shown in Figure 1, zare
liable to gush or spurt on being opened, especially where the
beverage in the can tends to froth. The prbblem is aggrava-
ted when the can is tilted during the opening operation since
this often means that the liquid in the can is ‘close to or
covers the venting closure whereby the escaping gas is more
likely'to entrain some of the liquid or froth in the can.
The problem is even more aggravated where the can is roughly
handled prior to the opening thereof since agitation causes
the release of carbon dioxide into the can head space, there-

by generating froth.
U. S. Patent 2,261,117 to Jack, Jr., discloses a

"push~-in closure comprising a single closure member. The

closure member is formed by forming a bulge-in'the container

_mem‘ber, severingtnllt'001009.’-o.o.oooco--oo-o-o-'.o-ooo.--‘,&"
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““Fround the bulge to form a severed bulged tab, and then flatteniﬁg

-2 -

“Frre bulged tab to place the cut edges thereof and the marginal
portions surroun&ingAthe opening in overlapping relationship.
xorde U.S. Patent 3,334,775 to Klein et al discloses ; .
‘gdted can 1id wherein the gate is depressible into the container
by digitally applied push-in force. The container has a single
gézé tﬁerein, but the patentees describe, at column 4,>lines
62 -~ 66, an arrangement wherein‘é portion of the gate panel
might be folded inwardly from each end to provide a speéific
pouring portion and a vepting portion, with the section of the
gate panel betWeen these_pértions remaining in position. Klein
et al do not disclose or suggest a resealable venting member.
U.S. Patent 3,541,432 to Werth et al and Aﬁstrélian
Patent No. 475,951 eacﬁ disclose a closure tab for a container,
with a pressure release tab formed in the closure tab. Manual
pressure applied to the pressure release vent tab is trénsferred
to the closure tab. Both the release vent tab and the closure
tab are depressible by the pressure of the user's thumb applied
to the release vent closure tab and transmitted to the closuré
tab in a single operation which first exposes the release vent
and then the closure vent or opening. Werth et al have no
suggestion that the pressure release vent tab disclosed therein
is resealable upon the release 5f digitally applied push-in force.
As a matter of fact, the entire thrust of the Werth et al patent

is to permit the pressure to be vented and the pouring opening

to be opened in one operation without withdrawing a digit from

the tab area.
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-as remote from one another.
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U.S. Patents 3,759,206 (Re. 28,910) and 3,9
directed to push~in, easy opening closures for containers such
é;‘méégl beverage cans. The patents disclose forming the
easy opening closures by bulging an area of a can end, or other
contaiqer member, and cutting a tab from the container member,
with at least a portion of the bulge lying outside of and
surrougging thg tab. After the severing or cutting'operation,
the bulge surrounding the opening is flattened to displace the
metal into oﬁerlapping relatiénshiplwifh the cut edges of the tab.
U.S5. Patent 3,958,717 to Ellis discloses a push-in,

easy opening closure which includes a pouring tab and a vent tab.

The tabs are integrally connected to the can lid by a hinge area,

and share a common hinge area, with the tabs extending in
opposite direction from the common hinge area; The patentees
indicate thaﬁ th;s con;truction resulés in an appearance similar
to a conventional ring-pull end, so special instructions would
not be reguired to educate the consumer, and also with the tabs
located’immediately adjacent to each other the can can be opened
with a minimum of finger movement. There is no suggestion that
the vent tab reseals itself upon the removal of finger pressure

applied thereto.
U.S. Patent No. 4,033,275 to Radtke discloses a

beverage can end having a vent tab and a pour tab, generally
similar to the design of U.S. Patent No. 3,958,717, except the

tabs do not share a common hinge area, but instead are disclosed

It is thus an object of the present invention to provic

BAD ORIGINAL
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improved forms of pressure releasing closure by means of which
the gushing or spurting problem described above is at least

w T

alleviated or made more controllable.
and

N The present invention provides a push-in pressure
releasing closure in a container member, comprising a closure member
fé;med integrally from a portion of the container member and defined
by at least a weakening line and capable of being opened by a push--_
in force, said closure member having an operating portion which is
adapted in use to have said push-in force applied thereto, éné a
connection to said container member about which said closuie'member
flexes during the opening opération, characterised in that said
closure member said connection and the portion of said cqntainer
member surrounding said closure member co-operate to substanﬁially
prevent permanent opening of said closure member by a digitally
applied push-in force whereby said closure member substantiglly
returns to its closed position in the absence of said digitally
applied push-in force.

It will be appreciated from the above that since the
closure member does not remain open except when the push-in force is
applied to the operating portion, gushing or spurting will not be
allowed to-continue when the force is removed. Furthermore, since
the push-in force must be épplied to keep the closure member open,
the finger or thumb applying the force will act to deflect ahy
liguid or gas coming from the closure.

In the case of the prior art arrangement shown in Figure 1,

-

the tendency is for the person opening the closur~ to have removed
v :

his finger from the closure before spurting commences, leaviﬁdfzin

the extreme situation, the spurting liquid free to create a,gggnﬁahh,

5
1

[#)
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The improved pressure releasing closure may be achieved

in several ways. For example, the extent +o which *he anarazins

portion is raised and/or the effective arsza of the pressure

SO as to prevent deflection bv a digitally applied - force bevond
_—
the angle at which the elastic limit of the metal at said

connection is exceeded, thereby preventing permanent opening
the closure member by finger or thumb pressure. Alternati

the connection may be arranged at a remote position .relative

the operating portion compared to the prior art arrangement, in

>t

which the hinge is right at the periphéfyﬁof the operating porti

-

and the closure member cannot be opened sufficiently to deform

beyond its elastic limit the metal defining the connection.

In one particularly preferred form ¢f the invention,

-

the pressure releasing closure is formed at the

narrow end of =z

generally pear shaped pouring.closure hinged to the end about

its wide end, said pressure releasing closure being partly

severed from said pouring closure except for a narrow connecticn

~about which the pressure releasing closure flexes during the

pressure releasing opening thereof, said pressure releasing

closure preferably being raised to such an extent or being of an

effective . size such as to prevent permanent opening theyreci bv
finger or thumb pressure.

In the case of the arrangement shown in Fig. 1, the

“thumb or finger is likely to cover the hole formed on cpzning

Xxenting closure. This has been found to result in undesirable

Of‘;,
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opening, characteristics being introduced by the user since the
tendency is for the user to remove the thumb or finger as soon as
éas escape is deteﬁted. With the preferred arrangement desdéribed
above, -the escape of gas can occur as soon as the closure is
openred while the escape of spurting liguid can be prevented bv
releasing the opening force on the closure member, and contro. =d

escape achieved by releasing the gas and/or froth in short bu. =:.

———

In another preféﬁred fofm gf the invention, the- pressure
releasing closure member is formed as an extension on a éoﬁring'
closure, with the openings being closed by the respective -
closures preferébly beingiintercbpnected £o form a singie opening.

In this arrangement, the pressure releasing closure operates in

- the manner described above but ié—;embved from its opening when

the pouring closure is opened thus providing a venting opening

by means of which the contents of the can may be vented during
the pouring operation.

In another preferred embodiment of the present
invention, the operating portion is located at one end of a
relatively narrow elongated portion extending from the connection
to the container member. With-this arrangement it is unlikely
that the finger or tﬂumb applying the opening force will
completely cover the whole of the closure thus leaving an escape
path for the gases being releasea from the container.

For all of the embodiments of the present invention,
it is critical that the closﬁre not be depressed into the opening

with which the closure is associated to an extent as to exceed

By causing the closure to depress into

- \ Q
BAD ORIGINAL
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the beverage can or othér con;ainer upon the applicatiomr of
digitally applied pushjin force thereto, wiéh flexing dfvtne-
closure about the connection, without exceeding the elastic
limit of the connection, the closure will be returned at leastds
substantially to its original position, thereby to reseal theogo
container against further escape of froth or ligquid therefrom.
The internal pressure within th& container aids in the'resealing
of the closure.

The exact amount of depression which a given closure
can experience without the.elastic limit of the connection
thereof being exceeded will depend upon a number of variables,
such as the size of the closure, the.thi¢kneSS of the metal,
the type of the metal, the effective length of the connection,
and the like.-_Generally, it is ﬁot possible to specify an exact
amount of closure -deflection which can ge encountered before the
elastic limit of the connection is.exceeded. However, in general
terms the amounf ofvéngulér depression of the closure may be more
readily appreciated from consideration of the following simulated
test. . . : T

A closure was formedhinia sheet of 5082 Aluminum, having
a thickness of 0.015 inches. The closure was of the design set
forfh in Fiéure‘G, with the central cut being located 0.016 inches
from the center 6f the closure.. The E?ee or cut edges of the
sides of the closure were iocated approximately 0.015 inches from

the center of the closure. The end of the closure furtherest

removed from the connection was deflected imto the simulated can

-

é:aist;nce of 0.030 inches, corresponding to an angular deflection

BAD ORIGINAL
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of'ﬁlso, and upon removal of the deflecting pressure the closure

A&

re¥urndd to approximately its original position. A deflection of
2Pr035 inches still sesulted in the return of the closure to .
approximately its original position - that is, the elastic iimit
&€ the connection was not exceeded. However, upon depressing

the closure a distance of 0.040 inches corresponding to an angular
de’flection of 7.5°, permanent deformation of the connection

-

od&urred, and the closure would not return to its original-
position. .

This simulated test was conducted by clamoing'the
closure at the hlnce llne, wlth the application of force applied
to the free edge of the closure whlch was furtherest removed
from the hinge 1line.

Based on the results of this test, it appears that the
angular displacement of the closure must be less than 7.50, and
preferably no more than 5.5 to 6.0°. of course, the depression
must be sufficient to permit the escape of pressure from the
container interior, and the minimum deflection which will
accomplish this result will depend upon a number of variables,
includiug the thickness and type of the sealant applied to the
line of severance. |

In actual use by consumers, whose opening habits may
vary widely, it may be possible to occasionally obtain: Some slight
permanent deformation of the connection or hinge, but this
deformation would be unusual (perhaps caused bf excessively
strong consumer) and should be minimized by the internal pressure

cf the can, especially when carbonated or malt beverages are .

L

BAD ORIGINAL

e T



-9 -
0000091
contained therein. "
In order that the invention may be more readiﬁjio
understood, several preferred embodiments of the inventiomwill

now be described with reference to the accompanying drawings:

in which: , ' foted

5]

Figure 1 is a plan view of a can end according te-
the prior art; — .

Figure 2 is a plan view of ‘a simple embodimeptéwhich
demonstrates the principle of operation fhereqf in comparison
with the prior art end;

Figure 3 is a plén view of one preferred practical
realisation of the invention;

Figure 4 is an enlarged fragmentary sectional elevation
of the end of Figure 3 taken along the line 4-4 in Figure 3;

Figure 5 is a.schematic fragﬁéntary sectional elevation
oé die components suitable for forming the closure shown in the
Figures 3 and 4; ‘

Figure 6 is a plan view of a modified form of the
embodiment of Figure 3; —

Figure 7 is a plan view of another preferred realisation

of the invention:

Eigure 8 is an enlarged fragmentary sectional elevation

taken along the line 8-8 in Figure 7,

Figure 9 is a plan view of yet another form of the

invention;

Figure 10 is an enlarged sectinnal elevation along the

line 10 - 10 in Figure 9;

BAD ORIGINAL
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Figure 11 is a fragmentary plan view of a modlflcation

ko

»

of the embodiment of Flgure 9;

Figure 12 is a schematic representation of one of thed
'stages in the formation of the closure of Figures 9 and lO

Figure 13 is a schematic view similar to Figure 12
showing a modified formation method;

Figure 14 is a pX¥an view of a still further preferred
realisation of the invention;

Figure 15 is a seétional elevation taken along the’
line 15 - 15 in Figure 1l4;

Figgre'lG is a fragmentary sectional elevation of the
closure of figure§ 12 and 13 formed in a depressed area in a flat

end panel;

Figure 17 is a plan view of a yet further embodiment

of the inwvention;

Figures 18 and 19 are enlargéd sectional elevations
along the line 18 - 18 in Figure 17; and

Figures 20, 21, 22 and 23 are fragmentary plan views
of modifications of the embodiment of Figure l7.\

Referring firstly to Figure 1 of the drawings, the prior
art can end shown in Figure 1 has a pressure releasing/?enting
closure V and a pouring closure P. Each closure is circular and
is integrally hinged at H to the éan end at the periphery of the
closures. Thus when the closures V and P are opened, they hinge
about d and since the openingrforce deflects the closures to such
an angle that the elastic limit of the metal forming hinge H is
exceeded the closures will remain open once opened. In the case

of .closure V, the tab thereof is raised more than the poufing“%ab
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to ensure that it can be pushed open to such an extent as to
permit adeguate venting of the can during pouring.

In the simple or schematic embodiment of the invention
shown in Figure 2, the ﬁenting closure V is replaced by a é?i::ire
releasing closure 10. The closure 10 comprises a closure member
or tab ll having an operating portion 12 in the form of an up-
wardly raised button by means of which an opening foréé can be
applied to the closure 10 by a finger.or thumb. The téb 11 has
a relatively élongate narrow coﬁfiéurétién compare@ to fhe venting
closure V and is integrally connected to the eﬁd at 13. The
connection 13 does not act as a hingé iﬁ use in the same manner as
hinges H in Figure 1 operate, and for this reason the connection
is described as é connection rather than a hinge.

The closure member 11 is of the fullynsheared construc-
tion described in U.S. Patents No. Re. 28,910 (3,759,206) and
3,931,909, the disélosurés of which are hereby incorporated by
reference, and is formed by the method disclosed therein, or by
coining or otherwise expanding the'tab and/or by contracting the
size of the openiﬁg by means of any suitable co;@ working
opefation such as coining.

During opening, a force is applied to the raised portion
12 by means -of arfinger or thumb. Since the connection 13 is
remote .£from the portion 12, it is unlikely that the whole of the
closure will be covered by 'the finger and gas escape openings will
be exposed at ieast'along the iong sides: of the tab 1l. Further-

more, the remote positioning of the connection 13 means that ;he

* angle to which thé tab 11 can be deflected by a digitaliy applied

- force will not be so great as to exceed the elastic limit of “the
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meta; at the connection 13 so the tab will resume at least sub-

p

stantially its closed position on removal of the opening forc§ﬂ
This will of course'be';ssisted by any pressure within the can or
by escaping contents. These two factors combined means that in
the event that spurting doeé occur, it can be controlled by means
of the closure 10 by removing the opening force and releasing the
gas and/or froth in short bursts. =

In praétical embodiments the closure 10 is likely to be
positioned closer to the centre of the can end to reduce the
likelihood of liquid being present in the gas released from the
can. Furthermore, it will be appreciated that in any commercial
embodiment the closures 10 and P will be hermetically sealed by
meaqgiof sealant (not shown) , such as a plastisol, applied to the
end-zg any suitable manner.

Not withstanding the ability of the above embodiment to
at least reduce the problems associated with the prior art, the
arrangement does have one practical disadvantage in that the
closure 10, upon the release of the push~in opening force, no
longer acts to vent air into the can during the pouring or
arinking of liguid therefrom. The problem can h;wever be overcome

by adopting any one of the closure configurations shown in

Figures 3 to 14 of the drawings.

S

The can end shown in Figures 3 and 4 is formed with a
fully sheared closure member surrounding a generally pear-shaped
opening 21 and is hinged to the end at 22. The tab 20 is formed
with a raised area 23 extending from the wide end of the tab ZSJ
>

and a smaller raised area or button 24 adjacent the narrow end

of the tab 20. The narrow end of the tab 20 is partly severed
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from the remainder of the tab 20 along lines 25 and 26(%Q§lgéé94
narrow connection 27 and théreby defining a pressure releaéing-tab
28. °The button 24 in tab 28 is raised to a greater extent than
the area 23 so as to be more readily accessible for finger or.
thumb actuation. For example the tab 28 may be raised by about
1 mm above the periphery of the tab 20 and it will be noted from
the drawing that the tab 20 is level with the raised éeriphery of
the opening 21. - |

The iines of severancé 25, 26 allow the pressure
releasing tab 28 to be flexed about connection 27 while the height
of the tab 28 is selected co prevent'permanent deflection after
removal of the opening force applied by a finger or thumb. When
the. opening force is removed, the tab 28 will close to prevent
continued spurting in the event that spurting occurs. Once the
pressure in thé can has been released, the closure 20 is eas;ly
opéned by finger pressure applied to the raised area 23 of tab 20.
As in the earlier embodiment, sealant (not shown) is applied to
cover all'lines of severance in the closure.

It is desirable, both to protect the tabs 20 and 28

against unintentional opening, and to stiffen the end against

outward buckling under pressure, to form the closure within a

depressed area 29 formed in .the end. ‘The depressed area 19 may be
formed by slighfly doming the end panel, say by about 1.5 mm, and

then flattening the dome to form the area 29. Alternatively, a

flat end panel may be formed with the depressed area 29. In this

way the tabs 20 and 28 are protected by the upstanding portion 30

of the end panel and the panel is stiffened against outward

‘buckling.
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It will be appreciated from a consideration of the above
description that the empodiment of Figure 3 effectively combines
the separate pressure releasing tab of Figure 2 and a pourin;“tab,
.with the tab 20 itself defining the connection between the pressure
releasing tab 28 and the can end. By effectively joining the
pressure releasing opening and tab to the pouring opening and tab,
the vegling opening is opened when the tab 20 is opeﬂZH thereby
overcoming the problem created by the gesealing nature of the
pressure releasing tab 28. .However, until the tab 20 is dpéned,
the pressure relcasing tab acts .in the same manner as described
above and therefore alleviates the problemé associated with the
prior art at ieast to the same extent as the first embodiment.

The configuration of the opening 21 results in
acceptable pouring and drinking characteristics.

The closure is formed by a moéified version of the
method described in the patents referred to above. It is not
practical under high speed end forming conditions to sever the
tab 20 and to form the slits 25 and 26 at separate die stations.

Thus, according to another aspect of the present
invention, there is provided a method of forming a closqre tab
having lines of severance extending generally transversely to the
line of severance of the .tab itself, including severing the metal
along said transverse lines by means of stepped punch and & spring
biased die member slidably located within the main die member for
severing the tab said spring biased die member being pushed into
the main die member as the main severing operation takes place.

In use the stepped punch initially severs the shéet

metal said transverse lines and partly severs the adjacent portion
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of the tab. Then the slidable die member is pushed into the:.

"die wheresupon the remainder of the tab is severed.

An apparatus suitable for forming the closure is.shown
schematically in Figure 5 which is a fragmentary schematic
sectional elevation of the die components. The die includes a
main die member 40 having a cutting face 41 in the shape of.the
opening 21, and a die member 42 slidably mounted within ‘the main
die 40 and biased towards the position shown by means of a spring
43. The slidable member 42 is fermed with two cutting faces 44,
only one of which is shown, for forming the liﬁes of severance
25, 26. A stepped punch 45 having cuﬁting faces 46 corresponding
to the cutting faces 44 is arranged to initially engage the
slidable member 42 to sever along the lines 25 and 26 and to
sever the perimeter of the pressure releasing tab 28. The punch
45 then pushes the slldable member 42 1nto the die 40 whereupon
the punch 45 severs the roweainder of the tab 20 from the end.

The sheet metal displaced by severing along the lines
25, 26 is'returned to the same plane as the remaining metal to
ensure that the peiiphery of the tab is substantially planar. If

necessary the metal on either side of each line of severance may

'be coined to ensure that the slits do not open up.

If. necessary the edge of the tab 20 and/er the
periphery of the opening 21 may be coined or otherwise worked to
increase tﬁe overlap between the tab 20 and the surrounding metal.

A modlflcatlon of the closure of Flgures 3 and 4 is
shown in Figure 6. In this modification, the lires of severance

25, 26 are replaced by a central line of severance 25' leaving

gorzice
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two spaced conncctions 27' between the pressure releasing

taw 28' and the wmain tab 20'. The closure is otherwise idenxicél
to the embodiment of Figures 3 and 4 and operates in exactly the
same manner. However, it has the advantages of having an
unsevered periphery and being more resistant to leakage than the
embodiment of Figure 3, wherein leakage may occur if the lines
of severance 25, 26 are displaced. Furthermore, the unsevered
periphery of the closure of Figure 6 results in a less cdmplex_
die operation in the closure fabrication. In this instaﬁce,
the central Line of severance may be formed by a so-called
"offset shear" die operation.

The closure of Figure 6 is formed in the following
manner. The end panel is outwardly domed by about 1.5 mm by a
die operation or by coining around the periphery of the end panel
adjacent the countersink. The area in which the closure is
formed is flattened and the sheet metal raised in the region
in which the pressure releasing tab 28' is tc be formed. The
tab 20' is then severed and the initial bulging operation
described in the above patents is performed. At the same time,
the tab 20' is raised by a form punch and *the metal locally
sheared aiong line 31 around an edge of the form punch. The
pulged metal around the opening is then flattened to form an
overlap between the tab and surrounding metal and sealant is
applied along all lines of severance.

If necessary, the metal on either side of line 31 may
be coined to ensure that the line does not open. Alternatively,

the form punch may be notched so that the line 31 is interrupted

.

BAD ORIGINAL
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o;;; a short distance. Of course, instead of sheariégoé%géz9l
line 31, a line of weakness, such as a score line, may péfform
the same function. Once again the periphery of the tab and/or
the metal surrqunding'the opening may be coined to increase. the
overlag between the tab and the sdrrounding metal.

The can end shown in Figures 7 and 8 is formed with a
faily sheared c;osure comprising a pouring closure ﬁeﬁber or tab
31 hinged to the end at 32 and underlying a pouring oﬁening 33,
and a pressufe releasing venting Eldsuré member or tab 34 secured

to the pouring tab by means of an integral neck 35 and extending

radially therefrom to underlie a venting opening 36 which- opens

into the pouring opening 33 over the neck 35. The tabs 31 and

34 are upwardly raised with the tab 34 being raised to.a greater
extent so as to be more readily-accessible to finger or thumb.
For example the tab 34 may be raised b§ about 1 mm above the
periphery of the tab and i1t will be noted from the dréwing that
the tab 31 is level with the raised periphery of the opening 33.

The closure described above is formed by the same
method as the closure 10. If necessary the edge of each tab 31
and 34 and/or the periphery of each opening 33 and 36 may be
coined or otherwise worked to increase the overlap between the
tabs and the surrounding metal.

The embodiment of Figures 7 and 8 effectively combines
the.separate pressure releasing tab of Figure 7 and a known

pouring tab, with the tab 31 defining the connection between the

-pressure releasing tab 34 and the can end. In use, the venting

opening 36 is opened when the pouring tab 31 is depressed thereby
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overcoming the problem created by the resealing nature of the

pressure releasing tab 34. However, until the pouring téb 31

'is depressed, the pressure releasing tab acts in the same manner

és described above and therefore alleviates the-problems
associated with the prior art at least to the same extent as
the first embodiment.

To both protect the tab 34 adainst unintentional
opening and to stiffen the end agéingt outward buckling under
pressure a raised rib R is formed in the end, for example in
the form shown in Figures 7 and 8. The configuration and -
placement of_thé rib in the manner shown in the drawings is not
essential to the invention since many other configurations and
positionings of one or more ribs or beads are envisagéd as being
just as effective for the purposes described. ‘It will also be
appreciated that similar protective rib(s) may be incorporated
into the arrangement shown in Figure 2 of the drawings.

The positioning of the hinge 32 as shown in Figure 7
is also not essential or even necessarily most preferred. The
hinge may be located at the position shown in Figure 3 of the
drawings or directly opposite the position shown in Figure 7.

Similarly the particular configuration of the combined
openings 33 and 36 is not essential to the invention. The
smoothly rounded nature of the oéening over the neck 35 1is
preferred for aesthetic and practical reasons and it is believed

that the configuration shown would provide good drinking and

pouring performances.
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The can end shown in Figures 9 and 10 cf the drawings
has a fully sheared closure member or tak 50 which overiaps with
.and underlies the metal surrounding a generally pear shaped
opening 51 and is hinged to the end at 52. The tab 50 has a
central area 53 which is raised with respect to the periphery
of the tab. However, it will be noted that the raised area 53

is at the same .general level as the sheet metal defining the

hinge 52 whe;éby the hinge me;al‘is’substantially undeformed
by the :losﬁre:forming process whicﬁ will be defined in more
detail below. '?ests carried out to date appear to> suggest that
the undisturbed nature of the metal at the hinge 52 may well
.increase the pressure at which peaking or buckling of the
end will occur in this general area of the end.

The tab 50 has a pressure releasing closure member
or tab 55 formed therein ir che manner shown in Figures 9 and 10
of the drawings. . The tab 55 is formed with an upwardly raised
button 56 at the ena of a relatively elongate narrow érea of
metal defining the tab. The tab is hinged to the sheet metal
defining the tab 50 at 57 and overlaps with and underlies the
sheet metal surrounding the sheared opening 58. Both closures
are hermetically sealed by means of a sealant (not shown) and the
pressure releasing closure operates in the same manner as the
pressure releasing closures described in the .earlier applications
referred to above. Howe&er,,it will be appreciated that in most
cpening operations the two closures will be opered by means of a
single unidirectional push-in force gpplied in the general area

of the raised button 56 on the pressure releasing tab 55. Of

S
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cecirrse, in the situations described above it may be necessa;391
to actuate the pressure Feleasing closure several times. .
However, it should not be necessary for the user to relocate
his or her digit for the final opening operation in which the
tab 50 is fully opened. If desired the tab 55 may be located
in an inverted position adjacent the narrow end of tab 50 to .
enghre that reloqation of the digit is not required during the
opening of tap 50.

A further modification of the embodiment of Figure 9
is shown in Figure 1L In this closure tab arrangement, the
pouring tab 50' has an oblate configuration and is located in an
inverted position with its hinge 52' located near the centre of
the can end. The pressure releasing tab 553' is located within 2-
depressed region 54' in the tab 50' to protect éhe tab 36' but
is otherwise substantially identical to éhe tab S55.

The arrangement of the tabs 30' and 55' in this ﬁanher
has the advantage of locating the tab 55' nearer to the centre
of the can end where the headspace is likely to be greater.

The can end is formed with an indentation 62 surrounding the
closure 50'. This serves as a sealant well when sealant.is
appliecd to the closure 50' and also allows the sheet metal to

be clamped to inhibit metal migration when the sheet metal around
the opening 51' is coined to create overlap.

The above embodimentsof the invention are similar in
construction to the closure described in U.S. Patent No.

3,741,432 Werth et al with the exception thnat the pressure

releasing tab 35 is formed in accordance with tne present

»
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ﬁnvention rather than in the manner shown in the U.S. Pa

Thus, the closure shown in Figures 9 and 10 will have the same

.

‘advantages over the Werth et al closure as the previous

embodiments have over the prior art shown in Figure 1. Further-

~ .

more, the use of a common hinge area, as shown in Figures 1 and 3
of the Werth et al patent, may have disadvantages in that the
depression of the.pouring tab 15 causes further depression of
tab 21 thereby increasing the likelihood of the hinge fracturing
to detach the tab 21 from the can end.

It will be noted from Figures 9 and 10 of the
drawings that the can end incorporating the improved closure
has an outwardly domed central panel 60. Although it is not
reédily apparent from the drawing, the dome is slightly flat
topped for a reason to be described below. The élosures 50 and
55 are formed in a downwardly depressed grea 61 which extends
into the domed end from the hinge area 52 in the same general
configuration as the tab 50. The location of the closures 50 and
55 within the depressed area 61 profects the closure 50 against
unintentional actuation and to a lesser extent the closure 55 is
similarly protected against unintentional actuaﬁion. 7

The slight flattening of the dome formed in the end
panel 60 increases the height of the dome in the rggion in which
the pressure releasing tab 55 is to be formed thereby increasing
the amount‘of protection afforded to the tab SS.by the adjacent
areas of the end panél 60.

It will be noted from the sectional elevation of

Figure 10 that the top of the button 56 is located at the same
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wrntval level az the surrounding sheet metal of the_central«QZEL&,

The end panel 60 is also preferably domed for the
frilowicg reassas. fhe doming of the end panel increases. tire
rzzd spezcz of 2 can to which the ena is fitted. fhe doming of
ti end panel z2lso increases the rigidity of the end panel.
Finally, it is believed that the doming of the end panel will
usefully enhance the buckle strength of the gonverted end. In
tests carried out con plain ends it~wés fotind that the doming of
the end panel petween about 1.5 mm and about 3.0 mm increaséd'
the buckle strength of the end. Improvement in the buckle
strength increase& as dominé increased. '

The closures 50 and 52, and 50' and 52', may be
formed in a can end blank by any suitable method of pieréing'
and reforming the sheet meial of the end blank. ’Under normal
circumstances the method used would invol;e several separate
die operations, and the punch/die sets used would require the
usual strirver plates and die ejectors for ensuring separation
iretween sheet metal and the punch and die components.. The use
of stripper plates and die ejectors complicate the punch/die
czes and the desirability of reducing the number of die qperations
iz cbviocus.

One preferred method of forming the improved closure
will now bhe described. 1In a first 6peration the end panel is

formed w.ich a slightly flat topped dome. In a second operation

e dome 1&g downwardly depressed to form the area 61 and to form

BAD ORIGINAL
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a small dimple in the region in which the button 56 is to be.

formed. The dimple is then reformed into the flat topped button

.56 by flattening the top of the dimple between two die members.

In a fourth operation the tabs 50 and 55 are sheared and in the
same operation'the periphery of the tab 50 is reformed down-
wardly to form thé-upwardly raised area 53. This pperation is
shown schematically in Figure 12 which is a f;ggmentéry sectional
view across the tab 50 but excluding the tab 55. As ﬁentioned
above, the céntral portion of the'tab remains at the séme
general level as the unsheared metal defining the hinge 52. In
a fifth stage the height of the shoﬁlder of metal defined - by

the sheared portion of the sides of the area 61 is reduced and
the angle of the side to the end panel increasgd to produce some
overlap between sheet metal sdrroundinq the opening and the tab
50. Finally; the periphery «f the tab is coined to increase the
éfea of the tab and furiier increase the overlap between the tab
and the sheet metal surrounding the opening. The sheet metal
surrounding the opening 58 is also coined to produce overlap
between the opening and the pressure releasing tab 55. The
coining of the periphery of the tab 50 is preferably éerformed
at a position close to the shoulder of the raised area 53 so that
most of éhé metal expansion is in thé outward direction rather
than back towa?ds the centre of<the tab. To avoid excessive
cufling of the periphery of the tab during this operation, the

edge of the tab is firmly clinched by die members. i.ach of the

‘above operations will be well known to persons skilled in the art

and are therefore not shown in detail in the drawings.
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It will be appreciated that in the above desggigélgé?1
some of the formation stéges have been artificially separéted
for purposes of clarity. 1In any practical conversion of the
can end certain of the stages may be combined within a single
die operation or separated from the stages described above. For
example, the formation of the dimple may need to be performed
in a separate’;tage,

The above method of forming thé improved closure has
several advantages. Firstly; formation of the closure within the
downwardly deprussed area 61 in the domed central panel provides
protection against unintentional opening of the élosure.
Secondly, the downward reforming of the periphery of the tab 50
enables its central portion to remain at the same level as the
hinge 52 and it is believed that this may well improve the
pressure performance of the converted ené. This method of
forming the tab 50 also enables the ﬁressure releasing tab 53
to be sineared from the tab 50 in the same die operation without
any undesirable deformation of the tab 50. To form the same
type of closure combination in a flat or upwardly raised area
of metal, the shearing of the tabs may result in downward turning
of the edges of the larger tab which may need to be flaﬁtened
or restored in a subsequent die operation.

While the above described method of formation reduces
the number of formation stages, it has been discovered that
the piercing of the tabs 50 and 55 can also be combined with

the reforming of the sheet metal surrounding the openings to form

the downwardly depressed area 61 surrounding tiie closure 50 and

Y
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the formation of the Qutton 56. This single die opergbzglogl91
shdwn schematically in Figure 13 which is a fragmentary seétiogal
v1ew across the punch/die set in the region of tab 50 but |
excludlng tab 55. It will be noted that the punch P is formed
with a shoulder and a central recess, while the die D is forﬁad
with cooperating shoulders and recesses to facilitate the
downward- refommg of the tab 50 and the surroun_d\ 61

It has been found that -the single operatlon piercing
and reforming not only reduces the number of die stages but also
removes the need for stripper plates and die éjecﬁors. The
resulting tal and opening dre found to be substantially the same
size after tihe piercing/reforming operation and accordingly
ﬁhey do not stick in the die or on the punch. ’

The above method still has the advantége of maintaining
the central portion of the tab 50 at thé same general level as
tHe unpierced metél def;x_ng the hinge.

In the second operation, the sheet metal around the
peripherf of the tabs 50 and 55 and the sheet metal around
opening 51 are coined to create the necessary ovgrlap between
the tabs 50 and 55 and the sheet metal surrounding them.
Alternatively, the overlap can be achieved by the methods
described in our earlier application. Following phis, sealant
is applied in the regions of the cut edges of the tabs 50 and 55
to hermefically seal the two closures.

The abové method of.forming the improved closure is
preferred for several reasons. Firstly the piexcing and

reforming operations are performed in one die stage thereby
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reducing the number of stages and excluding the stripélg(%gélgg
and die ejectors. Secoqdly, formation of the cloéure within- the
downwardly depressed area 61 in the central panel provides - .
protection against unintentional opening of the closure. Thirdly,
the downwardly reforming of the peripnery of the tab 50 enables

its central portion to remain at the same level as the hinge 532

e

and it is believed that this may well improve the pressure
performance of the converted end. This method of forming the

tab 50 also enables the pressure releasing tab 55 to be shedred
from the tab 50 in the same die operation without any undesirable
deformation of the tab 50;'-To form the same type of closure
combination in a flat or upwardly raised area of metal,>the
shearing of the tabs may result in downward turning of the edges
of the larger tab which may need to be flattenéd or restored

in a subsequent die operation,

It will be appreciated that in forming the closure
arrangement shown in Figure 1l the downward reforming of the sheet
metal surrounding the tab 55' will be performed in the first die
operation. This method may also be used to form the modifications
to be described below.

It will be appreciated that other methods of.formation
may well be used with equally acceptable results. For example,
the sheet metal surrounding the o?ening 51 may be coined to
increase the overlap between the tab 50 and the surround.
Alternatively, the overlap between the tab 50 and the surround
may be produced solely by suitably reforming the shoulder referred

to above. The overlap between the pressure releasing closurel§S5
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and the surrounding sheet metal is preferably formed a;)O()O()9I :
described above since this enébles the button 56 to be made
larger and to be located closer to the periphery of the opening
58. However, the neceésary overlap may be produced by coining
the periphery of the tab 55.

It will be appreciated that the various closure members
described in the earlier embodiments may be formed in.éubstantially
the same manner as the modified closuire described in the above
empbodiment. For example, in thé eﬁboaiménts of Figures 3 and 6,
the size of the depressed areas may be reduced to the same size
as the area 61 and the upstand éurrounding the opening may be
flattened as shown in Figure 10. 1In the case of tne embodiments
of Figures 7 and 8, the location of the closure within a
depressed area would remove the need to form the protective ribs R.

The embodiment of the inventioh shown in Figures 14
and 15 is a modifiéation »f the embodiment of Figures 3 and 4
and includes a fully sheared closure member or tab 70, similar
to the tab 20 of Figure 3, hinged fo the end at 71. The tab
70 has a pressure releasing closure member or tab 72 defined

~

by lines of severance 73 and 74 extending to either side of a

" raised button 75. The lines 73 and 74 have an included angle of

about 60° although it has been found that the tab 72 will operate

successfully with- the lines 73 and 74 at any ineluded angle

within the range of about 30° to 180°, and most successfully

between 50O and 70°.

The tab 72 flexes about its connection 76 to the tab
70z-in the same basic manner as the embodiment of Figureé 3 and 4

although it will be noted that the angular nature of the lines

6,
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of severance 73 and 74 positions the connection 76 mo(z):eoooog1
remotely from the raised button 75 than in the c#ée of the
embodiment of Figures 3 and 4.

For the tab dimensions and button height shown in the
drawings, the tab 72 is indapable,in normal operation, of being
opened by means of a digitally applied force beyond about 3° to
5°. This angle range is below thg angle at which the metal at
the connection 76 will be permanently deformed so that the tab
72 will in normal use always return to a substantially closed
position once the opening force is removed.

The tab 70 is formed within a dépressed area 77
which is formed in the same basic manner as described above in
relation to Figures 9 to 1l2. However, the method of formation
of the pressure releasing tab 72 is modified tb form the lines
of severance 73 and 74. The lines of geverance 73 and 74 are
formed by a stepped punch during an initial stage in the
shearing of the tab 70. In the same initial operation, the
remainder of the tab 72 is also sheared and as the punch
progrésseé downwardly, the sides of the tab 70 are reformed
downwardly and the tab 70 severed as described in connection with
Figure 12. The free 'edges of the two tabs 70 and 72 afe then
‘brought together so that the two tabs are coplanar at the
pe¥iphery of the tab. The formation of the lines of severance
and the downwardly reformed nature of the sides of the tab 70
leaves a step of one material thickness between the tabs 70

and 72 along the inner portions of the lines of severance 73

and 74 (see Figure 16).
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The tabs 70 and 72 are coined near their free edges to
increase the overlap between them and the surrounding metal.
The coin is preferably interrupted at the lines of severance
73 and 74 to ensure free opening thereof during the flexing
of the tab 72 about the connection 76.

If desired, the depressed area 77 may be formed in a
flat end panel, .as shown in the sectional vieééﬁf Figﬁfe l6, to
achieve the same degree of proﬁébtion without doming the end
panel. Similérly, the closure conétrﬁction shown in Figures 3
and 4 may be formed by the above method rather than the method
described in connection wiﬁh.this embodiment or vice versa:
However, the avoidance of moving punch components is preferred.

It will be appreciated that the positioning of the
pressure releasing opening and tab rad%ally inwardly of the
pouring openiﬂg and tab, at or near the centre of the end, as
sﬁéwn in Figures 3, 6, 7 and 14, offers the advantage that the
pressure releasing tab is located at the best possible position
to reduce the likelihood of the level 'of the ligquid being above
the pressure reléasing closure. S

It will also be noted that in each of the above
embodiments, the pressure releasing tab and opening is

considerably smaller than the venting tab of the prior art ends

-

and this ;esulté in the tab being significantly easier to open
than.the prior art tabs. The tap V in the prior art end must
operate both as a pressure venting tab and an air venting
opening and for this reason the tab must either be large enough

and/or be raised to such an extent as to be capable of being
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serrans vinly orer o su#iialentiy to.pzrform the second function.

e~
~

TL will Y& vndevctend wh~+ 1f +he +zb is small it must be

when Zhere will be irgufficient metal avallable to raise it
in the egxtens wecesssory., Fowever, cince the tab in the
present invenp+icn functions cnly to release pressure, it is
not ne""""‘“/ or -desirable to raise it enough to be manually
depres<=-3 to a2 pesition in which it vents the can during-
pouring sinze this is achieved, in the second and third

embodimentes, when the pouring tab is opened. It should be

48

appreciated however that the pressure releasing tab need
not be zmeller than the tab V in order for the advantages
of the inventicn to be attained.
Referring now to Figures 17 ta 19, a modified form
of pressure release closure is shown. Once again, the

closures are formed within a depressed region of the can end

and *he TTneral method of formation of the end is substantially

The zmwodiment of FJ~“res'i? to 19 includes a
fully chearei slosure merber or tab 80 which overlaps with
and underliies the metal surrpunding a generally circular
pouring/ve=tinz opening and is hi1”°d to the end at 8l.

A pressure roleasing closurzs or tab 82, of the same type

as tac 55 in Figures 9 and l"- is formed partly within

o

the t-% 3) ~nd iz coanected %o the end &t 82, which

©
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connection is located outside the tab 80 and about which the

tab 82 flexes in the manner described in the earlier embodiments.
As shown in Figure 18, the tab 82 overlaps and underlies the
surrounding sheet metal 6f tab 80. In this embodiment, overlap
of the tabs 80 and 82 is increased by coining the periphery of
the tabs and the sheet metal adjacent the opening closed by tab
80. The dimensions of tab 82 are selected in accordanéé with

the earlier application to preveﬁé permanent opening thereof by a
digitally applied force. ‘

In use, the tab 82 is opened to relieve the pressure
within the can. In most cases, the force digitally applied to
the tab 82 will also open the tab 80, once the pressure is
relieved. However, because the tab 82 is locatgd near the hinge
line of tab 80, this tab will tend to open controllably rather
than suddenly ﬁo avoid accidental injury to the digit from the
sides of the opening.

When the closure 80 is opened as shown in Figure 19,
the closure 82 is forced to open about its connection 83 and
because of the separation between the hinge 81 and the connection

83, the neck of metal joining the tab 82 and the connection 83

will be displaced below the surrounding metal of tab 80 and the

can end to dreate a passageway 84 which acts as an air vent during
the pouring or dfinking operations. This improves the pouring and -=
drinﬁing characterisﬁics of the en&f especially the drinking .
characteristics in the event that the user's mouth substantially
covers the pouring opening.

A modification of the embodiment of Figuresl77U319 is

shown in Figure 20. In this embodiment the pburing and pressure
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YeledsSing taks A1 ane 6L are identiuval in construction to the
Léne v oand & but fhe position of tab 82 is invérted'so tha+s
it ometa nreratong postlon chereod lies cnutside +the pouring .

< ne tne tak 207 .8 connccted to the tab 80! ag 83'.

“ne main advantages oi this embodiment over the
pieceding extbcdiment are that the pouring tab 80' cannot be
accicdern .1y -.Zne? when the pressurs releasing tab 82' is openr
arnd a larger zir venting passageway is formed when the large
tab is srensd because the main operating portion of the tab 82°
is reaiwov:d fioxw its opening when tab 80' is opened to the
positicn ghown in Figure 18.

The same pouring/drinking characteristics may be
ut the use of a resealable pressure release +tab of
the ty;pe sihcwn ia Figure 13 However, the use of this type oI tab
is preferr2d Iox the reasons expressed in our earlier application.
aeIzrring now to Pigure 21, the can end is formed with
a fulliy sisared closure member or tab 90 wnich overlaps with and
undexi..z the metal surrounding the opening in the same manner
“ne tab 90 is hinged to the end about 91 and a small
non-reclisal L€ pressure releasing clcsure tab 82 is formed over
hz hinge Liac wath part of the tab 92 projecting into'the tab
50 The tan Sz ws formed in basically the same manner as tab 82
only iw is hingad to end about 93 in such a manner that the
metz. Szi.n.ng whe connection pesmanently deforms wﬁ;h the tab 52
L3 Sosned . Jeiease tne préssure wetlhian the can. When the
pourias w&:. -. 13 cpened, Lin: tab %2 is still furtner opened as

1L thie ofe.odl.ay exbodiment to crsate a permanent venting passage

1

for riue vourangs3rinking operatiens.

s

S
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The embodiment of Figure 21l may also be modified
similarly to the embodiment of Figure 19 by inverting the tab 92.

It will be appreciated that in each of the preceding
embodiments, the shape of each of the tabs may be varied at
the designer's choice. For example, as shown in Figure 22, the
embodiment éf Figure 17 is modified so that the tab 80'' is
oblate and the tab 82'' is formed with a circular operating
portion having a straight sided. neck, extending therefrom to the
connection 83''. Similarly the tab 80 or the tab 82'' may be
pear-shaped as in Figure 9. The tabs 90 and 92 in‘Figure 20
may be similarly modified. |

A still further modification is shown in Figure 23.

In this embodiment, the tab 100 is pear-shaped and its hinge 101
is located adjacent the countersink of -the can end. The

pressure releasing tab 102 is similar to the tab 82 and has its
connection 103 to the end located outside the tab 100 and spaced
from the,hingé iOl. The two tabs have the same basic construction,
as the preceding embodiments.

The above embodiment opens similarly to the closure
shown in Figures 17 to 19 but the tab 102 does not act as a vent
during pou;ing and drinking. Instead the opening created by
the tab 102.when the tab 100 opened facilitates additional
draining .of the contents of thevign thereby overcoming one of
the problems inherent in ﬁositioning the hinge 101 near the
countersink.

It may be desirable, where the hinges of tabs 80,

90 and 80'' and tabs 82, 92 and 82'' are located near éhe centre

of the can end, to restrict the extent to which the tabs can be

S
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1irge.. This can be achieved by forming an

[

LCat ot thear
ir.lznt or'otnerwise suitably shaping the undersidés of tabs

£, °9 and 80'' sc¢ that the forward cedges of the tabs 82, 92
sLd ¥LF are engaged within the indent or shaping whereby

.o tabs 82, 92 znd 82'' act as a strut to prevent further
bendirg movaexent of the tabs 80, 90 and 80'' respectively.

In scme cas—: this function may be achieved sufficiently by

the fricticnal ccntact between thé two tabs or bywthe sealant
applind tc the tabs. Suchvan arrangement reduces the likelihood
that wne hinge metals connecting the tabs tco their ends will
fracture. This is not a problem with the‘Figuré 23 embodiment
since the can wall prevents bending bevond about 30°.

The embodiments of Figures 17, 20 and 21 have some
similarity with the canrend descriked in Werth et al U.S. Patent
No. 3,741,422 in that the pressure releasing tabs are located
partly within the pouring tabs. However, in the present' |
invention the pressure releasing tab is partly locafed outside
the p.uzint tab and its hinge or connection is not coincident
with the Linging cbnnection of the pouring tab to the end. This
provides the guite distinct advantaga'that a separate gir venting
passageway, outside the confines of the opening closed by the
pouring tab, is formed when the pcuring tab is opened, whether
or not the pressure_.releasing ta5 has been opened previously.
While tne werin et al patent describes the release vent tab 21 as
remaining owen when the tab 15 is opened to create an air admission
opening, this cpening is unlikesly to contribute significantly to
the venting of the contents during normal pouring or drinking from

the =2n since cufficient air will be admitted through the can

BAD ORIGINAL
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opening. However,.if the can is tilted so that the main opening
is immersed in liquid, the opening created by the tab 21 wi11. 
also be immersed thereby preventing the admission of air to the
can.

" In the embodiments described- above, the separate
air venting passageway_will remain open even when the pouring
opening is full of liquid since the venting tab extends outside
the pouring opening. Furthermore, the air vent passageways
created in the'present embodimen£s ére'leés likely to be
covered during +he drinking operation, even if.the whole of the
pouring opening is covered By the mouéh of the user.

The configurations of the openings shown in the various
Figures 3, 6, 7 and 14 are not essential and may be modified
without affecting the performance ‘of the closure as described

above. It is envisaged that the sides of the pear-shaped

'opéning 21 may be slightly curved outwardly to give the opening

a more appealing appearance. Similarly the pressure releasing
tab 28 may be used in place of the tab 11 shown in Figure 2 or
may be formed in a closure of any other suitable.configuration.

While each of the above embodiments includes fully

sheared tabs, the invention is equally applicable to closures

defined by .score lines or other forms of weakening lines, such as
disclosed in U.S. Patent No. 3,334,775

. The c;osurgs of the present invention can be uséd in
can ends or in other container members, and can be formed of

any suitable sheet metal material, including aluminum and
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steel, and can be of any suitable shape, depending upbn the
shape of the can body to which the can end or other container

member is to be secured. It is also envisaged that the clesures

may be made in plastics materials by suitable moulding techniques.

There is no criticality in the absolute size of the
pouring closure, although normally the pouring closure will be
of such size as €td prevent complete insertion of a Txser's
finger, yet large enough to permit adequate outflow of liquid
container contents. Likewise, the absolute size of the pressure
releasing/venti:..g aperture or opening is not critical, but
normally the opening will be of a size as to prevent complete
insertion of a user's finger, yet large enough to permit adequate
outflow of internal container pressure upon pressure releasing,
and to permit adequate inflow of air upon venting.

The sealant which 1is used for fully severed closures
can be any suitable means or material, such as a sealing
compound, plastic tape, adhesive foil, hot melt material, a
cOmbination thereof, etc. A particularly suicable sealing
compound is a plastisol-grade polyvinylchloride combined with a
conventional plastisizer and compounding ingredients. Such
plastisol should be heat curable to form a non-tacky, somewhat
yielaable.solid material tha£ aids in retaining the closure in
place and-maintains a hermetic seal under pressures of the
magnitudes which normally occur in cans of carbonated and malt
beverages. The sealant must be sufficiently frangible to be
ruptured upon the application of digitally applied push-in £force

an the respective closures. The maximum anc .lar displacements



i 0000091

‘'of the closure mentioned above apply only to the indicated
" grade of aluminum, and to the indicated thickness thereof. -
Changes of these and other wvariables in the closure construction

will change the maximum permissible angle of displacement.
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A push~in pressure releasing closure in a container
cember, comprising a closure member rormed integrally from a -portion
wi the container member and defined by at ieast a weakening line
< 71 capable of being opened by a push-in force, said closure mer -.r
naving an operating portion which is adapted ig use tqQ have saic
push-in force applied thereto, andﬁé connection to said containc.
memoer about which said closure member flexes during the opening
operation, characterised in that said closure member said connecticr
and the portion of said container member surrounding said closure
member co-cperate to substantially prevent permanent opening of
said clocure member by a digitally applied push-in force whereby
said closure member substantially returns to its'closed position in
the absence of said digitally applied push-in force.

2. The closure of claim 1, wherein said closure member is

constructed t.o prevent deflection of said closure member by a

‘i~itally applied push-in force beyond the angle at which the
siastic limit of the metal at said connection is exceeded.
B The closure of claim 1, wherein said operating portion is

dao

:aised relative to the surrounding porticn of the container member,

ira ertent to which said operating portion is raised and/or the

zffactive size of said operating portion available for a digitally

zoplied vush-in force being selzctad such that under normal

iycunstances of use the digitally applied force is unable to

me Slers +ha olastre member abceiit said connecticn beyond the elastic

Jimit ¢f the wetel forming said wonpeouion vhsreby application of

soid eganing force does not permanently onan the closure.

4. -2 closure of claim 2 uwr 3, wherein said operating

2 - maotw Fo-- zach other to prevenc
. S,
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deflection beyond said angle.

5. The closure of.claim 3, wherein said container mémber
is formed with a pouring closure member defined by a£ least‘é
weakening line, said closure having an irregular shape with a
narrow end and a wide end, said pressure releasing closure
member beihg formed as part of said pouring closure member and
located at said narrow end thereof, said connection Beigg defined
by a narrow neck of metal between two lines which are at least
weakened so as to be severed by said push-in force and which
extend towards each other from opposite edges of thé.pouring
closure member.

6. The closure of claim 5, wherein said pouring closure
meﬁber is fully sheared from said container member except for a
neck of metal which acts as a hinge for the pouring closure
member during the opening operation ther;of, said two lines
being lines of severance formed in said.pouring closure member.
7. The closure of claim 6, wherein said pouring closure
member is in overlapping underlying'relationship with the surround
portions of said container member, the metal on either side of
said lines of severance being'in substantially the same plane.

8. The closure of claim 7, wherein said container member

is a can end, said narrow end of said pouring closure member

being formed adjacent the centre of the end.

9. ’ The closure of claim 3, wherein said container member
is formed with a poufing closure member defined by at least a
weakening line, said closure having an irregular shape with a

narrow end and a wide end, said pressure releasing closure member
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de oy ZOEMES s Peiv of .asd pouring closure member ang(gg!%9§%1 doiilw
& z2id narrow end thereof, said connection being defiﬁed.by
nesrow ascks cf netal exténding inwardly from opposite edges of
t2id peuring closure to a line which is at least weakened so as

to b4 severed by said push-in force, said line extending generally
transversely of the pouring closure.

10. - The closu;g of claim 9, wherein said line is a line of
severance formed in said closure.

11. The closure of claim 4, further comprising a péufing
closure member formed in said container member, said pressure
releasingy closure member Egiﬁg formed as an integral extension

of said pouring closure member, said preséuﬁe releasing closure
member being removed from its closing position when said pouring
closure member is opened whereby an air venting opening is
provided for the pouring operation. )

12. The closure of claim 11, wherein said pouring closure
member is fully sheared from said container member except for

a neck of metal which acts as a hinge for the pouring closure

member during the opening operation thereof.

~

13. The closure of claim 4, wherein said pressure releasing

ciosure member is fully sheared from said container member, said
. :

cperating portion being disposed at one end of a narrow elongate

portion extzrnding to said connection, said operating portion

w

being in overlapping underlying relationship with the surréunding

portions of the container member.

14. The :loeure of claim 13, wherein said pressure releasing

closure member is formed at least substantially within a larger

S
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closure which may act as a pouring closure member.

15. A can end for a container suitéﬁle for liquids under
pressure, including a liquid pouring closure and a pressure
releasing closure in said end to be opened by a digitally applied
push-in force characterised in that said pressure releasing closurc
co-operates with the portion of the can end surrounding said
pressure releasing closure to physically limit the depression of
said pressure releasing closufgrby said digitally applied push-in
force to cause said pressure releasing closure to return substan-
tially to its closed position in the absence of said aigitally
applied push-in force.

16. The can end of claim 15, wherein said closure member is
constfucted to prevent deflection of said closure member by said
digitally applied push-in force beyond thg angle at which the yield
point of the metgl at said connection is exceeded.

17. - A container member for use in a container for pressurized
"liquid, said container member includiné a push-in easy opening
closure defined by at least a weakening line, and a smaller pressure
releasing closure defined by at least a weakening line and capable
of being opened by a push-in force, characterised by said pressure
releasing closure being formed partly within said pouring closure
and partly outside said pouring closure, said pressure releasing
closure being arranged so as to be permanently opened by the
opening of said pouring closure to create an air venting passageway
to assist in the ventiﬂg of the contents of the container during
pouring or drinking therefrom.

18. The container member of claim 17, wherein said pressure
releasing closure is integrally connected to said container member
or to said pouring closure, said closure fléxing about said

connection during the opening operation, said pressure

<
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seleasing closure being constructed to return substantlally to
its closed position in the absence of said push-in force.'

19. The container member of claim 18, wherein said pressure
releasing closure is constructed to prevent deflection of séid
closure by a digitally appliéd push-in force beyond the angle

at which the elastic limit of the metal at said connection is
exceeded. - |

20. The container member of ‘claim 19, wherein said -
pressure releasing closure is remote from its connection to said
container member to prevent deflection of said connection |
beyond said apglé.

21. The container member of claim 17, wherein sai& pressure
releasing closure is integrally connected to said container
member and about which cénnection said closure hinges during

the opening operation, said pressure releasing closure being
constructed to permanently deform said connection on opening
thereof.

22. The container member of claim 17, wherein said
container member ié formed from sheet metal, said_closure and
said pressure réleasing closure being fully sheared from said
sheet metal except for a portion connecting said closures to
said container member, said closures and said pressure releasing
closure overlapping and underlyiné the sheet metal surrounding
the opening closed by said closures.

23. A container member for use in a container for
pressurized liguids, said container member.having a push-in

easy opening closure formed in an area of said container member,
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the improvement cbmprising said closure being formed within a
downwardly depressed area within the sheet metal defining the
container member, said closure having a peripheral portion which
extends downwardly and oufwardly from the remainder of tne
closure into overlapping and underlying relationship with the
sheet metal surrounding the opening closed by said closure.

24, The container member of claim 233> wherein saia'
closure is integrally attached te said container member by a
hinge portion, éaid remainder of saié ciosﬁre being disposed

at about the same level as said hinge portion whereby the

sheet metal defining said hinée portioﬁ is'relatively undisturbed.
25. A container member for use in a container for
pressurized liquids, said container member having a push-in

easy opening closure formed in an area of said container member
in overlapping ﬁhderlying relationship with the sheet metal
surrounding the opening closed by said closure, said closure
having a peripheral portion which extends downwardly and
outwardly f}om the remainder of the élosure and being integrally
connected to said éontainer member by a hinge portion, said sheet
metal surrounding said opening being worked, the improvement
domprising said sheet metal defining said hinge portion beiﬁg
relatively undisturbed and being disposed at about the same
level as the remainder of said closure.

26. ' A‘method of forming a closure in a sheet metal
container member; inciuding pieréing said closure from said
container member and during the piercing operation downwardly

reforming the periphery of said closure whereby the main part
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of the closure remains at substantially the same level during
the formation of the cloguré, and creating overlap beﬁweeﬁ said
closure and the sheet metal surrounding the opening created by
said piercing operation.

27. The method of claim 26, further comprising the step
of piercing a further closure at least partly within said
closure, and cold working the sheet metal surrgpnding the
opening closed by §aid further closure to create overlap
between the said further closure and said surrounding sheét.metal.
28. A method of forming a closure in a sheet metal
caontainer member, comprising piercing said closure from said
container member and during said piercing operation downwardly
reforming the sheet metal surrounding the opening to be closed
by said closure whereby said closure is located within a
downwardly depressed area within said container member, and
reducing the size of the opening and/or increasing the size

of said closure. to produce overlap between the ciosureAand the
opening surround.

29. The methﬁd of claim 28, further comprising downwardly
reforming the periphery of said closure during said piercing/
:eforming operation.

30. , Tﬂe method of claim 29, further comprising piercing

a further closure at leést partly. within said closure and
downwardly reforming the sheet metal surrounding the opening

to be closed by said further closure during the said piercing/

reforming operation.
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31. A container end for use in a container for pressurized

=

liquid, said container end including a push-in easy opening A
closure defined by at léast a weakening line, and a smaller ;
pressure releasing closure defined by at least a weakening line
and capable of being opened by a push-in force, said pressure
releasing closure being formed partly within said pouring closure
and partly outside said pouring closure, said pressure releasing
closure being arfanged so as-.to be permanently opened when said
pouring closure is opened, said. closures being integrally
connected to saﬁicontainer end at a position adjacéqt the
periphery of the end whereby said permanently opened pressure
releasing closure creates a liguid draining opening which

facilitates substantially complete draining of the contents

of a liquid filled container having said container end.
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