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ABSTRACT OF THE DISCLOSURE

This disclosure concerns container ends or closures for
containers that have an end panel that is recessed re-
specting a shoulder and is provided with a score line to de-
fine a tear-out section. A tab opening device having a cam
portion is rotatably attached to the tear-out section in a
position such that rotation of the tab opening device about
the attachment means brings the cam portion of the tab
opening device to bear against the shoulder and causes the
score line to rupture.

BACKGROUND OF THE INVENTION

The invention to which this application pertains relates
to container ends or closures having a tab opening device
attached to an end panel provided with a tear-out section
to enable the container to be opened manually, without
the use of a special opening tool. More particularly, the
invention is advantageously employed in such container
ends as are used with containers for solids or semi-solids
where a large opening in the closure is desired to facilitate
easy access to the contents. Heretofore, there were several
ways of gaining access to the contents of a container by
removing a large portion of the end panel. One way is to
provide a peripheral tear strip consisting of two substan-
tially parallel score lines extending around the end wall of
the container in close proximity to the periphery. An ex-
ample of this type of opening means is shown in U.S.
Patent No. 3,334,777. This means of gaining access to the
container contents, however, is not well adapted to large
diameter container ends as the tear strip is quite long in
overall length and it becomes awkward to handle while
the container is being opened. Moreover, a tear strip of
this type is susceptible of breaking before the end of the
container is removed.

Another method of removing a large portion of the
panel of a container end is by providing one score line ex-
tending from the center of the panel to the peripheral edge
of the container end and completely around the periphery
with a second inner score joining the first behind the open-
ing device attachment means and terminating a short dis-
tance from said attachment means. This type of opening
means is shown in U.S. Patent No. 3,335,899,

Recently, there have been a great number of easy open
containers on the market which have an end with only a
single peripheral score line with an opening device at-
tached to the tear-out section near the periphery. Upon
lifting the opening device, the nose of the device is plunged
downwardly to rupture the score line and then the entire
tear-out section is removed by pulling outwardly on the
opening device. One form of this type of opening means
is shown in U.S. Patent No. 3,322,296.

In all of the prior Opening devices the container end
is initially ruptured at the score line by a shearing action
produced by lifting or pulling up on the tab opening de-
vice. By exerting enough lifting force the yield strength
of the residual material of the score line, that is, the ma-
terial remaining beneath the botiom of the score line after
the scoring operation, is finally overcome by the shear
stress imparted to it and rupture occurs at the score line.
By pulling outwardly on the opening device the tear strip
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is progressively severed along the score line until the en-
tire tear-out section is removed from the container end.
To rupture the residual material beneath the bottom of
the score line in this fashion requires considerable shear
force, and in many cases it has been desirable, if not neces-
sary, to reduce the score residual to the barest minimum
in the vicinity of the initial rupture without impairing the
integrity of the container, thereby enabling the person
opening the container to sever the score line more easily.
Moreover, the manner in which these prior devices func-
tion requires, as a practical matter, the tab opening de-
vice to be a rigid lever, and the initial rupture at the score
line requires considerable lifting force applied to the tab
and in turn by the tab in lever multiplied degree. As a re-
sult severe stress is placed on the opening device attach-
ment with attendant difficulties in assuring adequate at-
tachment strength,

By my invention initial rupture of the score line is
achieved in an entirely different fashion; namely, by plac-
ing the residual material at the score line in tension to
an extent that the yield strength of the residual material is
overcome with consequent local rupture. This initial rup-
ture is achieved with a minimum of effort, and the tear-
out section is thereupon easily removed from the con-
tainer by pulling on the attached opening device to com-
plete severance along the score line. For this reason the
score residual does not meed to be reduced to a bare
minimum. Moreover, the strength of the attachment is
not as critical as required for the prior art opening de-
vices.

SUMMARY OF THE INVENTION

In accordance with this invention a container end or
closure is provided having a shoulder and recessed rela-
tive thereto, an end panel with a score line to define a
tear-out section of the desired shape and size. To the tear-
out section in rather close Proximity to the score line de-
fining the tear-out section, is rotatably attached a tab
opening device. One end of the tab opening device is a
cam portion and the other end is a handle portion. The
opening device is attached to the tear-out panel suitably
close to the score line and to the shoulder so that upon
rotating the opening device about the vertical axis of the
attachment means the cam portion bears upon the upright
portion of the container end. A portion of the score line
lies between the tab opening device attachment means and
the bearing zone of the opening device cam portion upon
the container end shoulder., To open the container, the
tab opening device is rotatably moved about the vertical
axis of the attaching means in 2 plane substantially parallel
to the recessed end panel of the container end, so that the
cam portion of the tab opening device contacts the
shoulder of the container end. By continuing the rotational
movement, the cam portion forcibly bears against such
upright portion to produce sufficient force resisted by the
tab opening device attachment means to rupture locally
the residual material at the score line. After the initial
rupture of the score line is accomplished, the handle por-
tion of the tab opening device is pulled outwardly of the
panel, and severance along the score line is continued
progressively in opposite directions around the tear-out
section until it is completely removed.

It is an object of this invention to provide a simple,
efficient tab opening container end.

It is another object of this invention to provide a novel
tab opening device that will rupture ocally the residual
material of a score line defining a tear-out panel in a con-
tainer end and will facilitate easy removal of the entire
tear-out panel.

It is also an object of this invention to provide a novel
tab opening device for a container end or closure having
a score line defined panel to be removed, which is in-
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tended to rotate in a plane generally parallel to that of
the panel and to generate sufficient tension on the residual
material at the score line to rupture that material locally.

Another object of this invention is to provide a highly
satisfactory opening means of the type just stated for large
diameter container ends wherein the panel of the con-
tainer end has a relatively large tear-out section.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGURE 1 is a fragmentary top perspective view of
an easy opening container end embodying the invention
shown affixed to a container.

FIGURE 2 is an enlarged fragmentary plan view of
the container end of FIGURE 1, and shows the specific
details of the easy opening features thereof.

FIGURE 3 is an enlarged fragmentary vertical sec-
tional view taken along line 3—3 of FIGURE 2 and
shows further the details of the easy opening features.

FIGURE 4 is a bottom plan view of the tab opening
device showing specifically the details of the underside of
said tab.

FIGURE 5 is an enlarged fragmentary plan view of
the easy opening container end in the initial opening
stage.

FIGURE 6 is an enlarged fragmentary vertical sec-
tional view taken along line 6—6 of FIGURE 5 and
shows the easy opening container end in the initial open-
ing stage.

FIGURE 7 is a fragmentary top perspective view of
the easy opening container end of the invention showing
nartial removal of the tear-out section.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring now to the drawings in detail, it will be seen
that there is illustrated a container which generally is
referred to by numeral 1. The container, for purposes of
illustration and description, has been shown as a can, but
it could be of other conventional container construction.
The can includes a conventional can body 2 the upper
end of which is closed by means of a container end 3,
preferably made of suitable aluminum alloy sheet which
is secured to the can body 2 by means of a conventional
double seam 4. The container end 3 includes an end
panel 5 which is disposed in recessed relation with re-
spect to the double seam 4. Extending between the end
panel 5 and the double seam 4 is a shoulder 16 shown in
this instance as a flange which is generally disposed par-
allel to the longitudinal axis of the container 1. This
shoulder or flange is usually referred to in the trade as the
“chuck wall,” since it is this portion of a can end that
is supported by an inside seaming chuck during the dou-
ble seaming operation.

The end panel 5 is provided with a peripheral weaken-
ing line in the form of a score 6 (conventionally made
by indentation) which is continuous and defines a Te-
movable tear-out section 7. It is to be noted that the tear-
out section 7 shown in the drawings constitutes practi-
cally all of the end panel 5. However, the tear-out sec-
tion 7 may be of other shapes or configurations within
the scope of this invention.

A tab opening device 8 is rotatably secured to the tear-
out section 7 by means of a headed integral rivet 9,
although other attachment means may be utilized as long
as the tab opening device is permitted to rotate about
the vertical axis of the attaching means and is suitably
secured against removal. An integral rtivet is preferred
so that the metal of the can end remains continuous,
that is, without any break in the metal, thus providing
greater assurance of a hermetically sealed container. The
tab opening device 8 includes a tab body which is gen-
erally referred to by the numeral 10, An aperture 22 is
provided in the tab body through which the attachment
means passes. One end of the tab opening device is the
cam portion 17, which when said device is rotated about
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the vertical axis of integral rivet 9 in the direction indi-
cated by the arrow designated A in FIGURE 2, contacts
the shoulder 16. The cam portion 17 includes a cam sur-
face 18 at the forward end thereof. The tab body 10
when made from sheet metal, preferably has an inwardly
turned flange 15 which extends around at least a major
part of the periphery of the tab body including the cam
portion. This peripheral flange serves the purposes of
rigidifying the tab opening device, of concealing the raw
edge and of reinforcing the cam portion 17. However,
other suitable stiffening means or shapes may be em-
ployed. If desirable, the peripheral flange may be made
wider in the cam portion 17 while maintaining the desired
tab body shape thereby increasing the amount of reinforce-
ment in this area. The tab opening device 8 also includes
a handle portion 19 which is located at the opposite end
of the tab body 10 from the cam portion 17. The handle
portion 19 as shown in the drawings is a pull ring. The
pull ring 19 is reinforced by an outwardly turned inner
flange 20. The flanges 20 and 15 are in opposed rela-
tion, and being so positioned the pull ring 19 is doubly
hemmed with both raw edges removed from finger con-
tact.

Referring now to FIGURES 2, 3, 5 and 6 in particular,
the procedure for opening a container utilizing the end of
this invention will be stated. The intended position of
the tab opening device of my invention during the ship-
ping and storage of the container should be approximately
that shown in FIGURES 2 and 3. In this position the
cam portion 17 of the tab opening device 8 is not in con-
tact with the shoulder 16 of the container end. To open
the container the tab opening device 8 is rotated about
the vertical axis of the integral rivet 9 in the direction of
the arrow designated A in FIGURE 2. By so rotating the
tab opening device the cam surface 18 of the cam portion
17 will come in contact and forcibly bear against the
shoulder 16 of the can end 3. By continuing the rotation
of the tab in this manner the cam action induces lateral
localized spreading force between the container end shoul-
der 16 and the column of integral rivet 9 so that tensional
stress is exerted on the residual material at the score
fine 6 between the shoulder 16 and the integral rivet 9.
The farther the tab opening device is rotatably moved
in the direction A the greater the tensional stress produced
by cam action. When sufficient tensional stress is placed
on the score line by the cam action, the yield strength of
the residual material 24 is overcome and that material
ruptures locally at the score line between the integral
rivet 9 and the shoulder 16. After such initial and local
rupture at the score line, the pull ring 19 of the tab open-
ing device 8 is lifted outwardly of the end panel and
pulled upwardly and backwardly from the zone of initial
rupture to continue severance of the score line 6 in oppo-
site directions completely around the end panel 5 thereby
removing said panel. FIGURE 7 shows the end panel 5
partly removed in the fashion discussed above.

The ease of initially rupturing the residual material at
the score line 6 may be enhanced by increasing the me-
chanical advantage of the lever incorporated in my tab
opening device. Preferably, the point of affixation of the
tab opening device to the end panel is in the half portion
of the tab opening device in which the cam portion 17 is
present. The mechanical advantage of the tab opening
device may be increased for any given tab length by posi-
tioning the integral rivet 9, which acts as the fulcrum
point of the lever, as near as practical to where the cam
surface 18 of the tab contacts the shoulder 16 of the con-
tainer end. By doing this, the ratio of the length of the
lever effort-arm to the length of the lever resistance-arm
would be greater thereby increasing the mechanical ad-
vantage of the tab.

The eccentricity of the cam surface 18 that bears against
the shoulder 16 while the tab is being rotated also affects
the mechanical advantage of the tab, and consequently
the ease of rupturing the residual material at the score
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line 6. Generally, the greater the eccentricity of the cam
surface, the less the mechanical advantage of the cam
and the less the tab needs to be rotated to initially rupture
a given amount of residual material. As a practical matter
the Iever arm ratio and the eccentricity of the cam surface
are chosen to provide relative ease of manipulation of the
tab during the opening process. The tab opening device
shown in the drawings has been found to give very satis-
factory opening characteristics.

It should be noted that by my invention precise orien-
tation of the tab opening device relative to the score line
is not required. In the case of prior art rigid lever plunger-
type opening devices utilizing a single peripheral score
line the nose of the device should precisely overlie the
score line. Since my tab opening device is adapted to ro-
tate to effect opening, the position of the cam surface 18
in respect of the score line 6 is inconsequential. The
important consideration is that upon rotation the cam
surface 18 bears with sufficient force against the shoulder
or flange 16 of the container end. Moreover, by my in-
vention enough space may be provided between the shoul-
der 16 of the container end and the cam surface 18 of
the tab opening device to afford clearance for the inside
seaming chuck io support the shoulder 16 during the
seaming operation. This desirable feature can be accom-
plished while maintaining the position of the score line
very close to the shoulder 16 which is also a desirable
feature.

It is to be understood that the tab opening device 8
is advantageously formed of sheet metal and is of a one
piece construction. However, it will be readily apparent
that it is feasible to form the tab body 10 of materials
other than sheet metal. It is to also be understood that
some other type of handle or lifting means may be pro-
vided. The handle portion may, if desired, be upturned
slightly or have formed therein a raised lug that can be
utilized to assist the person opening the container to
rotate the tab opening device by pushing on the handle
portion in the direction of arrow A.
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What is claimed is:

1. A container closure comprising a panel having a
shoulder element and a portion recessed respecting said
shoulder element, said recessed portion having therein a
score line defining a tear-out section, and a tab opening
device one end of which is a cam portion and the other
a handle portion, said tab opening device being rotatably
affixed to the tear-out section by attachment means where-
by upon rotation of the tab opening device about the
attachment means the cam portion of the tab opening
device bears against said shoulder element thereby caus-
ing rupture.

2. The container closure of claim 1 wherein the score
line defining the tear-out section is a single peripheral score
line.

3. The container closure of claim 1 wherein the at-
tachment means is an integral rivet.

4. The container closure of claim 1 wherein the handle
portion of the tab opening device is of the ring pull type.

5. The container closure of clajm 1 wherein the tab
opening device is sheet metal.

6. The container closure of claim S wherein at least
a major part of the periphery of the sheet metal tab open-
ing device including the cam portion has an inwardly
turned flange.

7. The container closure of claim 1 wherein the point
of affixation of the tab cpening device is in the half por-
tion of the tab opening device in which the cam portion
is present,
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