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(59) EASY-TO-OPEN LID FOR CONTAINER.
improvement in or relating to a container specially con-
structed to be easily opened only by push-tearing of its lid. A 18
convex portion is formed in a thin sheet member by a deep
drawing operation. There are further farmed lines of weak-
ness to facilitate opening of the container to provide a pouring
opening, the lines of weakness being partiaily or wholly 29

arranged around and in proximity of the periphery of the
convex portion.
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DESCRIPTION

TECHNICAL FIELD

The present invention relates to an easy-opening
container 1id for containers such as cans of beverages,
oils and the like.
BACKGROUND ART

Hitherto, tear-off opening type lids have been used
for the containers of the kind described. In fact, most
cans of beverages commercially available now incorpo-
rate this type of lid.

In the production of this type of container 1lid,

a keen edge having a desired contour is pressed onto
a 1lid blank placed on a lower die and is driven to a
certain depth into the blank theredby to form a score
having a V-shaped cross-section. In opening the 1lid,
the area surrounded by the score is simply pulled and
torn off. This type of container 1lid, however, re-
quires a considerably large tearing-off force.
Therefore, a finger-retaining tab is beforehand attached
to the portion to be torn off. 1In use, the tab is
pulled and made upright by a finger and the opening
portion is torn off by the finger making use of a

lever action.
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Recently, the folloﬁing disadvanﬁages have been pointed
out with this type of container 1id.

Namely, a keen edge is left on @he remaining por-
tion of the container 1lid after the teérfoff of the
opening portion. Thus, a person'who has happéned to
step on the container may be injufed by the keen torn
edge of the container. Also, an infant handiing and
playing with the opened can may be injufed by the keen
edge left on the container; Further; a domestic animél
who has mistakenly eaten this ¢bntaiﬁer may be killed.
These accidents have actﬁally been reported,

Further, the keen edgeileft on the container may
injure the lip or finger of the peréOn who drinks from
this container. | | |

Another disadvaﬁtagé is fhat it is necessary'to
separately form the finger-retaining tab'andrtd attach
the latter to the can as an accessory.

Under these circumstances, there is an increasing
demand for an easy opening container 1id in which, in
contrast to the conventionalfcontainers,'the opening is
formed by pressing the area wifhin the score into the
container and the depressedipértion of the container 1lid
is not completely separated from the remaining portion
of the container lid. |

"Therfoilowing examples of container lid have been
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proposed up to now to meet the above-described demands.

The first example is shown at Figs. 1 and 2. 1In
this example, the fulcrum point 4 of a tab 3 is attached
to the container 1id 5 such that one end of the tadb 3
is superposed on the opening portion 2 of the container
1id defined by a score 1 similar to that of the conven-
tional container lid. In use, the other end of the tab
3 is pulled upward, so that the opening portion 2 is
severed along the score 1 and pushed into the container
6. This example, however, is not satisfactory in that
it necessitates the tab, and in that the keen edge is
left on the can lid, although it permits the opening
portion 2 to be left united with the remainder portion
of the can lid.

Figs. 3 and 4 show the second example, in which a
score 7 similar to that of conventional container 1lid
is formed around fully or partly the opening portion 9.
Points 10, 11 are selected and designated on the score 7.
In the opening operation,-these points are depressed to
partially open the container 1lid and, then, the opening

portion 9 is further pressed toward the container 12

-thereby to open the container lid.

This example can satisfy the demands for leaving
the opened part not fully separated from the remainder

portion of the container 1id and for the elimination of
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the tab. However, this example poses a new problem or
danger that the finger may be injuréd during depression
on the score. In addition, thé aforementioned problem
concerning the keen edge left on therrémainder part of
the container 1lid is left unsolved. 7

Figs. 5 and 6 show a third example in which the
opening portion is beforehand punched frdmrthe'container
top 13. Also, depressable member5714 for opening the
container 1id, having a shépe resembling -a push-button,
are formed separately and joined to the opening portion.
The juncture between the dépresséble members 14 and
the opening portion is sealed ﬁith anradhesive sealant
157thereby to attach the depreséable'members 14 to the
container 1lid. For opening the container 1lid, the de-
pressable members 14 are depressed into the conﬁainer
16, so that the sealant 15 is broken to allow the con-
tainer lid to open. '

This example can overcome the ﬁbové-described pfo-
bléms of the prior art. However, additional problems
are raised such as neceséity of'separate formation of
the depressable members, joining of the depressable
members to the container 1id and so forth. Also, the
sealant has to be carefully selected particularly when
the container is for f§odstuffs.,

DISCLOSURE OF THE INVENTION
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Under these circumstances, the present invention
aims at providing a depression opening type easy-opening
container lid supported by a distinguished press work
technique and forming'technique, thereby to overcome
the aforementioned problems of the prior art.

Namely, an object of the invention is to provide
an easy-opening container 1lid in which the opened por-
tion does not have a keen edge thereon when it leaves
the remaining part of the container 1lid and the tab or
other attachment is eliminated, and in which the keen
edge is not left on the remainder portion of the con-
tainer lid thanks to the use of specific scores which
have already béenﬂproposed by the present inventor.

The basic construction of the easy-opening contai-
ner l1id of the invention will be described with refe-
rence to Fig. 7 schematically showing an embodiment of
the invention. A protrusion 18 is formed by a deep
drawing on a single web 17. A score 19 is formed fully
or partially around the protrusion to define the open-
ing portion.

As the upper face of the protrusion 18 is depressed,
the score is broken into a state shown in Fig. 8.
Clearly, the opening portion including the protrusion
18 drops into the container if the score 19 is formed

over the entire circumference of the protrusion, dbut is
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left unseparated if the score 19 is formed only par-
tially around the protrusion. |

In Figs. 7 and 8, a winding'iine is used to re-
present the score 19. This mark, however, does not
express the actual form of the score, but represents
all types of score 19 symbolically.

‘In the container 1lid of the invention, the protru-
sion 18 is essential for effectively applying the depre-
ssion force to the score 19 as a shearing force.

If the protrusion is not provided, i.e. if the score
is formed merely in a flat plate, to define'the opening
portion, the depressing force apﬁliéd{térthe opening
portion is decomposed into aishearing fdrce and a ten-
sile force for tensioning the plate, S0 ﬁhat the tearing
effect is reducedrconsiderably. However, if the protru-
sion 18 is formed;'the depression force is transmitted

through the vertical wall of the ﬁrotrusion 18 directly

to the score to act as shearing force. As will be un-

derstood from an explanation which will be given later,
the score is formed by work hardeningrof the plate or
by effecting buckling of thé plate,rso'that it exhibits
a considerable brittleness oz-;fragiiity? to shearing
force. |

It is possible to obtain various advantagesrby modi~

fying the construction of the score, construction of the
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container l1id around the score and the shape of the
protrusion of the described basic arrangement. These
modifications are described hereinunder with reference
to the accompanying drawings.

Referring first to Fig. 9 showing a first modifi-
cation, a score line 21 is formed over the entire or
part of the periphery of a protrusion 20 by a conven-
tional technique in which a keen cutting edge is pressed
against and driven into the flat plate blank to have
a V or U-shaped cross-section.

This process may appear simple. However, it is
possible to produce by this process an easy-opening
container 1lid which can be opened at a force below 10
Kg which is considered to be the limit exertable by a

finger, in case of an aluminum plate which is usually

used as the material of beverage cans, if the protru-

sion is formed to stand up as vertically as possible
and if the score is formed as close-as possible to the
portion from whichk the protrusion stands up.

The score used in the second to seventh examples
is one that has been developed by the present inventor
for the tear-off opening type container lid. This
score can suitably be used in the present invention

because it is torn off by a comparatively small shearing

force.
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The second modification is shown in Fig. 10. In
the easy—opeﬁing'containerrlid of tﬁis moaification,'a
ridge 22 of a V or U—shaped,cross-séction is formed and
a score is formed such that the tearing takes place at
the lower end 23 of the ridgé 22. |

The container 1id in the'opened state is shown in
Fig. 11. In this case, the opening portion 24 is left
in the state bent toward therinside'of the,containef lid,
i.e. into the container 26. Therefore, it does not
come out of the container 1id,25, sorthét the accidental
injury of fingers or the like is avoidéd. |

The easy—o?ehing container'iid of thé third modifi-
calion is provided with’a SCore,ﬁhiéh is'formed by a
process as shown in Figs. 12 and 13. According to thié
process, an upwardly directed thin-walled continuous
projection or shoulder 27 is formedrby effecting an ex-
trusion of a portion correépondiﬁg to the scofe. Then,
the continuous shoulder 27 isrcoilaPSed at its inter-
mediate portion 29 suchrthét the extfuded portion 28
again occupies the same plane asrthérremainder portion
of the container 1id, thereby to form the score.

This modification offers the samerédvaﬁéage as the
second modification and, in addition, can be torn at a
smaller force than that requiredrin tearing the score

of the second modification.
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The easy-opening container 1id of the fourth example
has a score which is formed by a process as shown in
Tigs. 14 and 15. According to this process, the por-
tion corresponding to the score is formed by an extru-
sion to form a thin-walled continuous portion 30 which
diverges downwardly and, simultaneously, a V or U-cross-
sectioned groove 31 in the upper side of the extruded
portion near the inside of the continuous portion 30.
Then, the extruded portion is-pressed to assume the
same plane as the remaining part of the container 1lid,
thereby to bend the continuous portion 30 downwardly
and form a V or U-cross-sectioned score groove 33 and
also, on the reverse side, a notch 34 which cuts intorthe
plate and toward the score groove %3. This modification
offers the same advantage as the third modification.

The easy-opening container lid of the fifth modifi-
cation is an easy-opening container lid formed by a pro-
cess shown in Figs. 16 and 17.

According to this process, an annular side wall 35
is formed by an extrusion of the portion corresponding
to the score. At the same time, a shallow groove %6 is
formed on the reverse side of the container lid at a
portion of the latter inside of and close to the side
wall 35. Subsequently, the inner portion of the groove

26 is pressed toward the obverse side such that the
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inner portlon igs inverted to the obverse 51de, thereby
to form the score. The score of thlu modlflcatlon is
an improvement of the score of the second modlflcatlon,
and offers the same advantage as the third modification.

The easy-opening container'lid of sixth modifica-
tion has a score which is formed by a process shown in
Fig. 18. According to this process,rthérprotrusion 38
is formed by an extrusion performéd'by'a combination of
an upper and a lowver dies 39, 40. 'Thé upper die %9
is provided with a sharp cuttlng edge 41 having a con-
tour covrespondlng to the score, 50 that the score is
formed 31mu1taneouq1y with the extruSLOn of the protru;

sicn 38. The product of this process is substantlally

identical fo that of the fifst_modification. This sixth
modification, however, offersradvaﬁtagesrthat the score
and the protrusion.are formed:simultaneousiy in one -
step and that the container 1id can be torn with a re-
duced force because the side wall of the protrusion 38
has been subgected to stretch draw1ng.

The seventh modification has a score whlch is formed
by a process as illustrated 1n,F1gs. 19 to 20.

According to this process, a V or U;cross-seétioned
groove 42 is formed by a sharp edge of a die, at a portion
corresponding to the score to be'fb:med. Then, the

opening portion 43 af the inside of the groove 42 is
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pressed downward by upper and lower dies while spread-
ing the inner peripheral surface of the groove 42,

This modification also exhibits the same advantage
as the third modification.

The techniques concerning the scores used in se-
cond to seventh modifications belong to the inventions
of Patent or Utility Model Applications listed below.
Utility Model Application:

Japanese Utility Model Application 78209/74

(Laid-open No. 7367/76)

Patent Applications:

Japanese Patent Application No. 48721/74

(Laid-open No. 143682/75)

Japanese Patent Application No. 147588/74

(Laid-open No. 74779/76)

Japanese Patent Application No. 75868/74

(Laid-open No. 8082/76)

Japanese Patent Application No. 92297/74

(Laid-open No. 219282/76)

Japanese Patent Application No. 92298/74

(Laid-open No. 219283/76)

As to the techniques concerning the scores used in
the second, third and fifth to seventh modificationms,

Patent applications have been filed abroad claiming
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Convention Priorities on the basis of the foregoing

applications, as listed hereinbelow.

nations | application No. regiéﬁration No.
U.S.A. 557391 - 3980201
551591 - 3993010
551657 3996867
Great Britain 6923/75 . 149768
6872/75 1468121
6873/75 1500152
Germany P'2509164.9 - under publication
. P 2509493.% " under pubdlication
P 2509494.4 : underrpublicgtion
Netherland 0507867 ' under publication
7507868 B under publication
7505182 |
Italy 228214/75
228794/75
22819A/75
France 7517394
7511565 o
7512347 . - 7512347 .
Belgium 157270 | 830163
157269 830162
155041 - 828579
Switzerland 8687115 602426
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Sweden

Spain

Canada

Mexico

Brazil

Australia

Korea

Formosa

- 13 -

8686/75
5600/75
75075564
7507555-6
7505020-3

2247751
224097

224096

159254
159255
157732
5247/75
5246/75
2061/75
79464/75
79625/75
79624/75
2148

845

1034
6411032

(January. 1979)

0024093

595903
590157

213,265
438,678
436,478
1031277
under publication

under publication

under publication
under publication

under publication

9375
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Another importanf'advantage of the easy-o?ening
container having scores of second to sevénth modifica~-
tions is that the expected function of the score can be
achieved not only when aluminum is used as tﬁe material
but also when the material is irbn. |

Conventionally,'the easy-opening container lids
have been made of aluminum, even ﬁheﬁ the container 1id
is of tear-off opening type, due to a reason concerning
the formation of the score. This incon#eniently raises
the production cost of the caﬁ; If the aluminum can 1id
is used in combination with a canrbarrel made of irqn,
it is necessary to completely separate the a 1lid from
the can barrel for the reuse of aluminum and iron.

This separatioﬁ is made only throﬁgh trOubleéome work
and, therefore, the reuse of aluminum and iron has been
practically imposéible.' This problem, however, is over-
come by the present invention which does not exclude

the use of iron as the material of the container 1id.

The invention can be carried out in:vaiious forms
by adopting various constructions of;the pdrtion of
container 1id around the score, as described hereinunder.

The first form is shown ianig, 21. 1In this form,
the periphery 47 of the portion around the score 45 is
extruded toward the protrusion 48, so that the portion

in which the score 45 is formed constitutes the bottom of
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a groove 46. In this case, the inside diameter of the
outer side wall 49 of the groove 46 is so selected as
to be smaller than the flank of the finger. By so do-
ing, enhanced safety is ensured because the finger is
retained on the periphery 47 and never contacts the
torn edge, even when the finger is pressed against

the protrusion 48 to tear the score 45.

The second form is a partial improvement of the
first form, and is shown in Fig. 22.

In this second form, the whole or a part of the
periphery of an extruded portion 51 around a groove 50
is extruded to have a height greater than the maximum
height of the protrusion. By so doing, the protrusion
is sheltered from an unintentional extraordinary force
applied to the container lid.

The third form is shown in Fig. 23. In this form,
a flange portion 55 is formed by folding thin-walled
portion around the area of score 54 onto the latter.

In this case, after the removal of opening portion 56
containing the protrusion, the torn edge of the remain-
der portion of the container 1lid is formed by the bent
portion of the thin web, so as to ensure enhanced safety.

The invention can be carried out in various forms

by adopting various shapes of the protrusion, as des-

cribed hereinunder.
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The firsf form is shown in-Fig, 24, In this forn,
the protrusion 57 has an,inclined frusto—@onical shape
and a flattened upper surface 58.

Generally spéaking, the'scorésrofithe invention
cannot be torn at once'eyen'when the protrusionris depre-
ssed. Rather, the tearing starts locally and is then
propagated to other pOrtioﬁs éf thé score. In the first
form shown in Fig. 24, the depression force exerted on
the flat surface 58 on the prbtrusion 57 is éffectively
applied to the portion of the score where the,anglé'of
side wall 60 of the pfotrusion,57 fo the container 1lid
59 approximates a right angle, so that the tearing ini-
tially takes place at thiérportion of the score. Once
the tearing has takén place locally, the tearing is
propagated to adjacent portions sudcessively even by a
comparatively small depression force. In consequence,
the maximum effort or finger force reguiréd for the open-
ing operation is reduéed., Also, it beéomes possible to
form a comparatively large opening. '

Fig. 25 éhows a second form. Inrthis form, the prot-
rusion has an oval shape. In the opening operation,
the 1lid of the protruéion,is successively depressed from
one end 62 to the other end 63, so that the same advantage
as the first form can bérobtained. It is also possible

to incline the upper face of the protrusion, so -as to
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facilitate depression by the finger for the convenience's
sake.

Fig. 26 shows a third form. In this form, the prot-
rusion 64 is recessed at its lid surface as at 65. This
form can apply to all forms and modifications heretofore
described, and offers an advantage that the finger is
well retained by this recess during the depression.

The technique of the invention makes it possible to
provide an easy-opening container 1lid having the follow—
ing feature. This easy-opening container 1lid is shown
in Pigs. 27 and 28. In this easy-opening container 1lid,
a first score 67 is formed to surround a protrusion 66
wholly or partially, and a second score 68 is formed
around the first score 67. In opening the container
1lid, at first the protrusion 66 is depressed to tear
the first score and, then, the opening portion 69 is
caught and pulled outwardly to cause a tearing along the
second score thereby to form a larger opening 70. This
arrangement is quite advantageous in that, although the
first opening is small, it is possible to form a much
larger second opening.

BRIEF DESCRIPTION OF THE DRAWINGS

Figs. 1 to 6 show conventional depression tearing-

off type easy-opening container 1ids in which Figs. 1, 3

and 5 are perspective views, while Figs. 2, 4 and 6 are
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sectional views of essential parts;

Figs. 7 and 8 are a cross—secfional view and a
perspective view of an essential part of baéic arrénge-
ment of an embodiment of the invention;

Figs. 9 to 23 are sectional views of essential
parts of different modifications of the invention;

Figs. 24 to 28 are sectional views and perspective
views of various forms ofrcarrying out the invention; and

Fig. 29 is a sectional view and a perspective view
of the best mode for cérrying out the invention.r

In these Figures, the reference numerals denote
the following parts or members. |
i.. score, Z2.. opening portion, 3.. tab, 4.. fulcrunm,
5.. container lid, 6.. container, 7.. score, 8.. con-
tainer top, 9.. opening portion, 10,11.. portions of
score, 12.. can, l13.. container 1lid, 14.. depressable
member, 15.. adhesive sealant, 16.. container, 17..

thin plate, 18.. protrusioh, 19.. score, 20.. protru-

sion, 2l.. score, 22.. ridge, 23.. lower end, 24..'torn—r

off portion,'25.. container lid, 26.. interiog of
container, 27.. continuous shoulder; 28.. éxtruded
portion, 29.. intermediate portion, 30.. continuous
portion, 3l.. groove, 32.. eXtruded portion, 33..
score, 34.. notch, 35.. annular side wall, %6.. groove,

27.. inner part of groove, 38.. protrusion, 39.. upper
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die, 40.. lower die, 41.. sharp cutting edge, 42..
proove, 43.. opening portion, #44.. inner peripheral
surface of groove, 45.. score, 46., groove, 47.. por-
tion around score, 48.. protrusion, 49.. outer side
wall, 50.. groove, 5l.. extruded portion around groove,
52.. area around extruded portion around groove, 53..
top surface of extrusion, 54.. score, 55.. flange por-
tion, 55.. opening portion, 57.. protrusion, 58.. upper
surface of protrusion, 59.. container 1lid, 60.. side
wall, 60.. portion of score, 62,63.. both ends of prot-
rusion of oval shape, 64.. protrusion, 65.. 1lid sur-
face of protrusion, 66.. protrusion, 67.. score, 68..

second score, 69.. opening, 70.. opening, 71,72.. open-

ing portions.
BEST MODE FOR CARRYING OUT THE INVENTION

The present invention can be carried out optimumly
and practically in the form as illustrated in Fig. 29.
In this form, technical ideas as set forth in claims
6, 9, 10 and 15, not to mention claim 1 as described
in the Disclosure of the Invention, are embodied.
Namely, in this form, the container 1lid is provided
with two openings 71 and 72. In use, both opening por-
tions 71, 72 are torn and opened. One of the openings
is used as the outlet of the content, while the other

is used for air inlet port. This container 1lid can be



- 20 - 0024093

used most suitably for containers of beverages, oils
and so forth. |
INDUSTRIAL, APPLICABILITY

The invention has a wide industrial applicability,
because the container 1id of the invention finds wide
use such as container lids of containers intended for
containing beverages, oils and powdered or granular

materials which are now widely utilized.
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WHAT IS CLAIMED IS: |

1. An easy-opening container 1lid having an opening
portion including a protrusion formed by a deep draw-
ing in a single thin plate and a score formed in said
plate wholly or partially around the periphery of said
protrusion, whereby said container 1id is opened as
said score is broken by a depressing force exerted on
said protrusion.

2. An easy-opening container 1lid as claimed in claim
1, wherein said score is formed to have a V or U-shaped
cross-section by pressing and driving a sharp cutting
edge into said thin plate from the upper side of the
latter.

5. An easy-opening container 1id as claimed in claim
1, wherein said thin plate is provided with a ridge

of a V or U-shaped cross-section, the lower end of
said ridge constituting saild score.

4. An easy-opening container 1id as claimed in claim
1, wherein said score is formed by the steps of: ext-
ruding the whole or a part of area around said protru-
sion so as to form a thin-walled upwardly directed
continuous portion, and collapsing said thin-walled
continuous portion at its mid portion by pressing the
extruded portion such that the latter occupies the

same plane as the remainder part of said container 1lid.
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5. An easy-opening container 1lid as claimed in claim
1, wherein said score is formed by fhe steps of: form-
ing a downwardly divergiﬁg thin-walled continuous por-
tion and, at the same time, a V or Uécross-sectioned
groove on the outer peripheral surface of said continu-
ous portion or in the upper surface of an extruded portion
inside said continuous portion, By an extrusion effected
on the area wholly or partly surrounding said protrusion;
and pressing the extruded portion so that it occupies
the same plane again thereby to bend said continuous por-
tion dovnwardly to form a V or U-cross-sectioned score
groove and, at the reverse side, a notch which cuts into
toward said score groove.

6. An easy-opening container lid as claimed in claim

1, wherein said score is formed by the steps of: effect-
ing an extrusion on the area wholly or partly surrounding
said protrusion fo form an annular side wall and, at the
same time, a shallow groove in the reverse side in the
vicinity of the inner side of said side wall; and press-
ing the inner side portion of said groove toward the
obverse side thereby to invert said inner portion of
said side wall toward the obverse side.

7. An easy-opening container lid as claimed in claim

1, vwherein said score is formed simultaneously with the

formation of said protrusion by upper and lower dies,
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by means of a sharp cutting edge attached to the por-
tion of said upper die correspondiﬁg to said score,

8. An easy-opening container 1lid as claimed in claim
1, wherein said score is formed by the steps of: form-
ing a V or U-cross-sectioned groove by driving a sharp
cutting edge attached to an upper die into an area
vholly or partly surrounding saild protrusion;

and effecting an extrusion on sald groove by a coopera-
tion of said upper die and a lower die while spreading
the inner peripheral surface of said groove.

S. An easy-opening container lid as claimed in claim
1, wvherein the portion in which said score is formed
is extruded in the same direction as saild protrusion
such that said portion constitutes a bottom of a groove.
10. An easy-opening container 1lid as claimed in claim
9, wherein whole or a part of the area surrounding an
extruded portion around said groove is projected to a
height greater than the maximum height of said prot-
rusion.

11. An easy-opening container 1lid as claimed in claim
1, wherein a flange portion is formed on the portion
vhere said score is formed, said flange portion being
formed by folding the portion of said thin plate into

two layers.

12. An easy-opening container 1lid as claimed in claim
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1, wherein said protrusion has an inclined frusto-
conical shape with a flat 1id surface.

13. An easy-opening container 1lid as claimed in claim
1, wherein said protrusion has an oval shape.

14. An easy-opening container lid as claimed in claim
1%, wherein said protrusion has an inclined 1lid surface.
15. An easy-opening container lid as claimed in any
one of claims 1 to 14, wherein a recess is formed in
the 1id surface of said protrusion.

16. An easy-opening container 1lid as claiméd in any
one of claims 1 to 14, characterized by further com-
prising a second score of a desired diameter formed
around said score, whereby, as said protrusion is de-
pressed, said score is torn and broken to form an open-
ing piece and, as said opening piece is pulled outwardly,
the area within said second score is removed as said

second score is torn and broken.
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