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* " "ABSTRACT OF THE DISCLOSURE

.This disclosure has to do with-the provision of an anti-
fracture score in-a removable panel portion of an easy
opening container immediately adjacent the normal weak-
ening :score line. . The anti-fracture score results in the
flow of metal towards the weakening line score and the
metal relieves stress areas.at the weakening line score. so
as to..prevent .the accidental fracture of the container
panel along the weakening line score.
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This invention relates in general to new and useful im-
provements in easy opening container ends, and more
particularly. to. the improvement of such container ends
by the provision. of an anti-fracture score therein.

Easy opening can ends are each provided with a score
line defining a weakening line along which the can end
may be ruptured to facilitate the removal of a panel
portion. The score lines are formed by a punch press
operation with the result that there is not a cutting away
of the metal, but a compressing of the metal. The score
lines are generally trapezoidal in cross section and when
formed in sheet metal, strain risers are formed at-the bot-
tom corners thereof. As a result, when any undue force
or load is applied against the removable panel portion,
there is a tendency for the can end to rupture along
the line of one of the strain risers. This invention relates
to the elimination of this undesired condition.

It has been found, in accordance with this invention,
that if a further score is formed in the removable panel
portion immediately adjacent the weakening score line,
the strain risers normally associated with the weakening
score line are greatly relieved. At the same time, the usual
strain risers at the second score line are not as great as
those which exist when a single score line is formed.

In accordance with the foregoing, the secondary score
line formed in the removable panel portion may be con-
sidered an anti-fracture score. Rupture of the end panel
along the anti-fracture score as opposed to rupture along
the weakening score line does not occur because of the re-
duction of strain risers therealong due to its association
with the weakening score line, and because the anti-frac-
ture score is of a lesser depth than the weakening score
line.

With the above and other objects in view that will
hereinafter appear, the nature of the invention will be
more clearly understood by reference to the following de-
tailed description, the appended claims and the several
views illustrated in the accompanying drawing:

In the drawing:

FIGURE 1 is a plan view of a conventional type of
easy opening container end formed prior to this inven-
tion.

FIGURE 1A is an enlarged fragmentary transverse
sectional view taken along the line 1A—1A of FIGURE
1 and shows the arrangement of strain forces in the con-
tainer panel at the score line.

FIGURE 2 is a plan view similar to FIGURE 1 and
shows a container end provided with an anti-fracture
score line in accordance with this invention.

FIGURE 3 is an enlarged fragmentary vertical sec-
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tional view taken along the line 3—3 of FIGURE 2 and
shows the strain pattern in the end panel in the area ot
the two score lines.

Referring now to the drawings in detail, it will be seer
that there is illustrated in FIGURE 1 a conventional type
of container end which is generally referred to by the
numeral 5. The container end includes a peripheral seam
forming portion 6 and an end panel 7. A major portion
of the end panel 7 is removable in the opening of the
associated container, this remova] of the end panel major
portion being facilitated by means of a score line 8. The
removable panel portion has attached thereto by méans of
a rivet 9 a pull tab 10 of a conventional type. The pull
tab 10 functions as a lever and results in the fracture
of the end panel 7 along the score line 8 with the result
that the portion of the end panel 7 defined by the score
1ir]13§1% may be removed as a unit utilizing only the pull
a R ‘

The score line 8 is formed in the end panel 7 by a
punching operation utilizing a conventional type of scor-

. ing die (not shown). The resultant score line 8 has a gen-
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erally trapezoidal cross section, as is shown in FIGURE
}A. Inasmuch as the score line 8 is formed by a punch-
Ing or pressing operation, there is no removal of metal.
On the other hand, the metal of the end panel 7 is com-
pressed and there exists in the metal of the end panel 7
in the vicinity of the score line 8 highly concentrated
internal pressures as indicated by the metal flow or
strain lines 11. The concentration of stress forces results
in strain risers generally along the lines A—A and B—B
of FIGURE 1A. Accordingly, when the end panel 7 is
unduly stressed, accidental rupture thereof will occur at
the score line 8 along one of the strain risers. This in-
vention has to do with the elimination of the strain
risers.

Referring now to FIGURE 2, it will be seen that there
is illustrated a can end which constitutes an improve-
ment over the can end 5 of FIGURE 1, the can end of
FIGURE 2 being generally referred to by the numeral
15. The can end 15 includes a peripheral seam forming
portion 16 and an end panel 17. The end panel 17 is
provided with a score line 18 defining a removable panel
portion 19. Like the can end 5, the can end 15 has
formed in the removable panel portion 19 a rivet 20
which is utilized to secure in place a pull tab 21. The
pull tab 21 is of the lever type and is utilized for the
purpose of initiating rupture of the end panel 17 along
the score line 18, followed by the tearing out of the re-
movable panel portion 19.

The can end 15 differs from the can end 5 in that
the removable panel portion 19 thereof is provided with
a second score line 22. The score line 22 is an anti-frac-
ture score line and is formed in the removable panel
portion 19 immediately adjacent the score line 18. How-
ever, the anti-fracture score line 22 is shallower than the
weakening score line 18, as is clearly shown in FIG-
URE 3.

The score lines 18 and 22 are both formed by a punch-
ing or pressing operation during which the metal of the
end panel 17 is compressed and closed generally laterally.
The score forming operations result in the forming of
internal compressive stresses within the end panel 17, as
is generally defined by the strain lines 23. A compari-
son of the strain lines 23 with the strain lines 11 of
FIGURE 1A will clearly show that there is a better dis-
tribution of the compressive forces within the end panel
17 in the vicinity of the score line 18 than there exists in
the end panel 7 in the vicinity of the score line 8. Fur-
thermore, it will be readily apparent that the strain risers
found in the end panel 7 are greatly diminished in the
end panel 17.
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In addition to the reduction of the stress risers found,

with a single score, it is to be noted that the stress risers
with respect to the anti-fracture score 22 are also at a
minimum. In view of the fact that the score 22 is shal-
lower than the score 18, it will be readily apparent that
the provision of the score 22 will not provide a line of pri-
mary fracture failure as opposed to the weakening score
line 18. Tests have proved that where there is failure of
the end panel 17 due to accidental fracture, it will occur
along the weakening score line 18 and not along the
anti-fracture score 22.

The anti-fracture score 22 has been found to be ef-
fective with respect to can ends formed from sheet metal
having a thickness ranging from 0.008 inch to 0.014
inch. It also has been found that there is a limit as to
the center-to-center spacing of the scores 18 and 22.
When the scores are brought too close together, the end
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panel is too greatly weakened in the narrow area.and .

when the scores are too far apart, the forming of the
anti-fracture score has no influence on the weakening
score line. The practical range of the center-to-center
spacing between the score line 18 and the anti-fracture
score 22 is from 0.050 inch to 0.125 inch with the opti-
mum spacing being on the order of 0.080 inch. Also, it
has been found that there is a most effective differential
in score depths irrespective of the score depths. This
differential is on the order of 0.003 inch with the anti-
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fracture score 22 being shallower than the weakening

score line 18.

Although only a preferred embodiment of the inven-
tion has been specifically illustrated and described here-
in, it is to be understood that minor variations may be
made in the anti-fracture score of this invention without
departing from the spirit and scope thereof, as defined by
the appended claims.

I claim:

1. In a container panel having a score line defining
a removable panel portion, said score line being of the
type which is formed by compressing the material of
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_said. panel and normally resulting.in stressed areas_along

the bottom corners of said core, the improvement com-
prising an anti-fracture score formed in said removable
panel portion adjacent said score line, and said score line
being relieved of the normal stressed areas by the posi-
tion of the anti-fracture score adjacent the first-men-
tioned score line. .

.2. The container panel of claim 1 wherein said - anti-
fracture score is shallower -than said score line. = -

3. The container panel of claim 1 wherein said anti-
fracture score is shallower than said- score ‘line by a
dimension on the order of 0.003 inch.

4. The container panel of claim 1 wherein the center-
to-center -spacing of said score line and said anti-fracture
score is on the order of 0.080 inch. ’

5. The container panel of claim 1 wherein the center-
to-center: spacing of said score line and said anti-frac-
ture score ranges from 0.050 inch to 0.125 inch.

6. The container panel of claim 1 wherein-said -score
line and said anti-fracture score are circular in outline
and disposed in concentric relation.

7. The container panel of claim 1 wherein said anti-
fracture score is uniformly spaced from said score line.

8. The container panel of claim 1 wherein said panel
is an end panel of a container end.

9. The container panel of claim 1 wherein said anti-
fracture score is shallower than said score line, and the
center-to-center spacing of said score line and said anti-
fracture score is on the order of 0.080 inch.
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