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CONTAINER EASY-OPEN STRUCTURE 
This invention is concerned with easy-open structure 

for containers. A speci?c interest is the category of 
easy-open structures which have been referred to as 
disc pull-out type. The invention includes improved 
double~lever action concepts, novel scoreline con?gu 
rations, novel opening members, and novel reinforcing 
means which facilitate easy removal of scored portions 
of container walls. 
The disc pull-out concept generally encompasses re 

moval of a portion of a wall of a container as a panel, 
that is without forming a spiral of metal. An early em 
bodiment of the disc pull-out concept is shown in the 
patent to Khoury issued May 30, 1967, US. Pat. No. 
3,322,296. 

Initially disc pull-out lids were limited to a single 
lever action. One disadvantage of the single lever ac 
tion is that the metal on the inner side of the rivet is 
placed under tension making initial rupture difficult. 
Providing a double-lever action, through use of a sec 
ond scoreline on the inner side of the rivet eliminates 
the effect of this tension. 
Other disadvantages of prior disc pull-outs are re 

lated to upward bulging of an endwall panel during 
pull-out. Endwall pro?ling as disclosed in the patents to 
LaCroce et al US. Pat. No. 3,430,802 and Zundel US. 
Pat.’ No. 3,478,918 has not overcome these disadvan 
tages. The problem is that the metal along the scoreline 
in each is placed under tension and it is necessary to 
overcome the tensile strength of the residual metal 
along the scoreline to remove the scored portion. 

‘ The present discoveries which overcome such dif? 

culties of the prior art include novel scoring con?gura 
tions, novel pro?le con?gurations, and an improved 
opening member. Each helps provide an ease in open 
ing of a container not available previously in the hand 
openable container art. ‘ 

In making a detailed disclosure of a speci?c embodi 
ment of the invention, a “full-open" type of end-wall 
con?guration will be shown and described; however, 
the teachings of this invention need not be limited to 
endwalls nor so-called full-open con?gurations. Indi 
vidual views of the accompanying drawings relied on in 
making a detailed disclosure are identi?ed brie?y as: 
FIGS. 1 and 2 are partial views of prior art pull-out 

container structures, 
FIG. 3 is a planar view of easy-open container struc 

ture embodying the present invention, 
FIG. 4 is an enlarged view of a portion of the struc 

ture of FIG. 3, 
FIGS. 5 through 8 are sequential operation views for 

depicting operation of the present invention, 
FIG. 9 is a perspective view of a container endwall 

portion after removal in accordance with the present 
invention, 
FIG. 10 is a side elevation of a container endwall por 

tion after removal in accordance with the teaching of 
the present invention, 
FIG. 11 is a top plan view of a tab opener of the pres 

ent invention, 
FIG. 12 is a bottom plan view of the tab opener of 

FIG. 11, 
FIG. 13 is an enlarged plan view of a portion of the 

tab opener of FIG. 11, and 
FIG. 14 is an enlarged side elevational view of a por 

tion of the tab opener of FIG. 11. ' 
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Being required to overcome the tensile strength of 

the residual metal along the outer scoreline .of the re 
movable wall portion has been one of the main dif?cul 
ties of prior disc pull-outs. With a disc pull lid, after ini 
tial puncture, opening of the container is continued by 
pulling back on the tab opener. In the prior art it was 
necessary to place the metal along the outer scoreline 
under tensile stress to cause breakage. With the usual 
container sheet metals, this requires considerably more 
force than that required by the present invention be 
cause the present invention provides a “shearing" ac 
tion of the metal along the scoreline. The metal is 
sheared (or ripped or torn) along the scoreline, not 
pulled apart under tension; this ease of tearing thin 
sheet metal along the scoreline, while maintaining disc 
pull-out advantages, is a major contribution of the pres 
ent invention. 

Referring to the prior art showing of FIG. 1, it is seen 
that after initial puncture at 20, the metal must be sepa 
rated along the scoreline in the directions indicated by 
arrows 21 and'22 by backward pulling on tab opener 
23. With the widely diverging directions shown, in pull 
ing backwardly on the tab opener breaking along the 
scoreline can only occur by placing the metal in the 
scoreline under tension. This drastically limits the type 
of metal, metal gage, amount of scoring, and the like, 
operable for normal consumer uses. 

FIG. 2 shows a prior art con?guration employing an 
inner scoreline with terminating ends 25 and 26. A 
problem of overcoming tensile strength similar to that 
of FIG. 1 exists because the ends of the inner scoreline 
at 25 and 26 lead to a concentration of force at these 
points which causes the endwall to bulge outwardly. 
Such outward bulging presents and maintains a con?g 
uration such that the scoreline residual metal must be 
pulled apart under tension. 

Results differ drastically with the present invention 
shown in planar view of a container endwall 28 in FIG. 
3. Endwall 28 is scored with an outer scoreline de?ning 
a removable area suitable for full-open uses, notwith 
standing a predetermined inward spacing of portions of 
such outer scoreline to provide unusual advantages. 
This outer scoreline includes: a small-radius starter sec 
tion 29, a wedge-shaped portion formed by rectilinear 
legs 30 and 31, and a semi-circular portion 32. Starter 
section 29 is at the apex of legs 30 and 31. Semi 
circular portion 32 is in closely spaced relationship to 
the outer periphery of the endwall 28. As indicated at 
33 a curved intermediate portion interconnects each 
leg to the semi-circular portion. . ' 

An inner scoreline exists beneath the tab opener and 
will be described later. 
Tab opener 34 includes a working end 35 and a han 

dle end 36; it de?nes a finger opening 37 which is circu 
lar in con?guration. Tab opener 34 is held to remov 
able portion 38 of the endwall by rivet 39 which, in the 
case of sheet metal, is usually unitary and formed from 
metal of the removable area 38. 
Raised protrusions 40 and 41 substantially constrain 

pivotal movement of tab opener 34 around unitary 
rivet 39 so as to maintain alignment of the working end 
of tab opener 34 with the matching configuration of 
starter section 29. 
A signi?cant contribution toward maintaining a . 

shearing action during the early “pull-back" stages 
stems from the wedge-shape con?guration of the outer 
scoreline and from the con?guration of reinforcing ribs 
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and their placement substantially within the wedge 
shaped portion of the scoreline. Note that this pro?ling 
for the endwall in the form of “radius” ribs 44, 45 and 
46 has predominantly arcuate con?gurations in plan 
view. These arcuate ribs, ?at curved about a far re 
moved center, aid the specially shaped score in provid 
ing shear action by holding down the central portion of 
the removal panel and preventing the bulging of the 
prior art. ‘ 

Additional endwall pro?ling which aids in control of 
“pull-out” includes a ?nger placement depression 48 
having a curvilinear border portion 49 and a substan 
tially straight border portion 50. Also, note straight 
profile line 52 intermediate these two. Pro?le line 52 
if extended as shown in dotted lines would meet termi 
nating ends 53 and 54 of the semi-circular reinforcing 
rib 55. ‘ 

In the enlarged view of FIG. 4, a portion of the spe 
cific embodiment of FIG. 3 is shown from the internal 
side of the container. Note the limited length of inner 
scoreline 60. Also, its close proximity to integral rivet 
39 which it only partially circumscribes. Inner scoreline 
60‘circumscribes less than half of the rivet and gener 
ally less than about a third. In fact, the included angle 
between radii extending from the center of rivet 39 to 
the ends of inner scoreline 60 is preferably about 75°. 
Dotted line 62 and inner scoreline 60 de?ne a segment 
64 of the endwall which is turned inwardly of the con 
tainer during initial rupturing. A shaded impression 
area 66 designates the area of concentrated force for 
initial rupture of the outer scoreline. The working end 
of the tab 34 is aligned with the starter section 29 of the 

- outer scoreline and the force is concentrated at such 

area which is as close as practicable to the scoreline 
starter section 29. 

FIGS. 5 through 10 will be referred to in describing 
the sequence of steps involved in opening a container 
and the function of the individual elements of the struc— 
ture designated. In these views the endwall and remov 
able portion are shown without the tab opener for bet 
ter viewing since it will be understood from the descrip 
tion of these figures how the functions of the tab 
opener come into play. 
The plan view of FIG. 5 shows the endwall 28 with 

removable portion 38, the outer scoreline starter por 
tion 29, rectilinear scoreline legs 30 and 31, and semi 
circular scoreline portion 32'. 
The removable area 38 can be divided into sections 

related to parts of the scoreline and the operations 
which take place. The ?rst section is segment 64 which 
is folded downwardly into the container as indicated by 
FIG. 6 during the initial opening operation when the 
handle or input end of the tab opener is raised. 
The angular, wedge-configuration portion of the re 

movable panel from segment 64 through the arcuate 
rib profiling portion to the ends of the rectilinear legs 
30 and 31 has been designated wedge section 68. The 
“radius“ ribs stiffen this section during removal to pre 
vent outward bulging. 
An intermediate segment 72, between the wedge sec 

tion 68 and the section bounded by semi-circular score 
line portion 32, extends roughly to the line 52. Note in 
FIG. 10, which is a profile of the removed end-wall 
area, that intermediate segment 72 takes on a curved 
configuration in profile during removal. 
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The remaining section is held planar by the semi 

circular pro?le rib 55. This semi-circular portion 80 is 
the last portion of the lid removed. 

In operation, raising of the handle (i.e., the working 
end of the tab) causes rupture of the inner score-line 
60 and the starter portion 29 of the outer scoreline. 
This initial rupture causes segment 64 to be turned in 
wardly of the container as shown in FIG. 6. 
After this initial rupture the tab is pulled backwardly 

and the removable portion separates from the endwall 
along the rectilinear legs 30 and 31 as shown in FIG. 7. 
During this portion of the action the pro?ling ribs 44, 
45 and 46 not only prevent doming or bulging out 
wardly of the lid but tend to effect an inward con?gura 
tion on the lid. Because of the angle along lines 30 and 
31, the metal can be parted in shear along the scoreline 
legs 30 and 31, rather than being stretched apart in ten 
sron. 

As the scoreline legs 30 and 31 meet the curved por 
tion 33 of the outer scoreline the lid is folded back 
wardly as indicated by FIG. 8. During this phase of the 
removal, the metal along the scoreline continues to be 
torn readily in shear rather than being separated under 
tension. The intermediate segment 72 takes on the 
curved con?guration illustrated by the perspective 
view of FIG. 9 and the profile view of FIG. 10. This 
backward curving is terminated by the interaction of 
several elements, in combination, the reinforcing line 
52 within the ?nger depression and the tips 53 and 54 
of the reinforcing rib 55 which lie along an extension 
of the reinforcing line 52. With continued backward 
pulling the remainder of the endwall, section 80, is re 
moved with the semi-circular reinforcing rib 55 main 
taining this section in planar form. Profile view 10 
shows this planar configuration as well and the usual 
con?guration of the various sections of the lid after re 
moval. 
The elements and features described combine to pro 

vide an ease of opening not previously available. The 
inner scoreline, ruptured by initial movement of the 
workingend of the handle by class 2 lever action elimi 
nates the back tension which in some earlier structures 
inhibited the class 1 lever action for the outer scoreline. 
Metal at starter portion 29 is ruptured by class I lever 
action. Note that this portion is aligned with and par 
tially circumscribes rivet 39. A concentration of force 
is thus possible which facilitates initial rupture. 
A signi?cant contribution to the easy-open charac 

teristics of the present invention is made by a chisel 
pointed tab opener forming part of the present inven 
tion and shown in detail in FIGS. 11 through 14. 
Referring to the top plan view of FIG. 11, the ring 

pull tab opener 34 includes working end 35, having a 
rounded con?guration in plan conforming to the con 
figuration of starter scoreline 29 of the outer scoreline 
of the wall. From the working end the tab opener 34 
widens through the body portion 83 going toward the 
handle end 36. At the working end 35 is a chisel point 
84, which will be described in more detail in relation to 
the enlarged views of FIGS. 13 and 14. At the handle 
end 36, a raised portion 86 is provided for ease in initial 
placement of a ?nger under the tab opener. 
The tab opener 34 would conventionally be made 

from the material of the container wall to which it is at. 
tached. Ordinarily this will be sheet metal of equal or 
greater strength than the sheet metal of the container. 
Since the tab opener is required to function as a lever, 
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it is purposefully strengthened by use of a wrap-around 
edge. The wrap-around feature is shown in the bottom 
plan view of FIG. 12. Edge metal of the tab handle is 
wrapped around and folded over along the entire outer 
periphery 88 and the inner periphery of the ring at 90. 
This provides longitudinal strength for the lever action 
of the tab opener and also protects the user in provid 
ing a smooth rounded edge for ?nger contact. 
The forming of a chisel point in the wrap-around 

edge at the working end of the tab opener is. one of the 
novel features of the present invention. Details of the 
chisel point are shown in the enlarged views 13 and 14, _ 
a top plan view and side elevation respectively. Utiliz 
ing wrap-around edge metal placed at the rounded 
working end 35, chisel point 84 is formed by depressing 
the metal at 84 while supporting the metal adjacent 
thereto at 86 and 87. The resultant chisel point 84 con 
sists of a double thickness of metal with a slightly 
rounded point con?guration 88. Support adjacent to 
this chisel point is provided by the double thickness 
?attened portions 86 and 87. A high strength point able 
to withstand the concentration of force required to 
start opening results. 
The chisel point concentrates force at the center of 

impression 66 shown in FIG. 4. Because of the starter 
action of the chisel point and concentration of force at 
the scoreline portion 29, initial rupture is facilitated. 
The shearing action described earlier facilitates further 
opening upon pulling back of the tab opener. 
With the teachings of the present invention the depth 

of scoreline utilized can be reduced signi?cantly. For 
example, when using flat rolled mild steel in the prior 
art for container end closures, no greater residual metal 
thickness than about 0.0025 inch has been practical or 
attempted. With the present invention residual metal 
thickness for ?at rolled mild steel can be increased to 
0.0035 inch, and higher, e.g., as high as 0.0038 inch 
while maintaining practical, easy-open features. Score 
line residual metal for other container sheet metals, 
such as aluminum, is correspondingly increased by the 
present invention. 
The practical advantages of reduced depth scoring 

are longer tool life and reduction in scoreline repair re 
quirements. With some protective coverings for steel, 
no scoreline repair is required because of the signi? 
cant reduction in the depth of score. For example, with 
the chrome-chromium oxide coating of the ?at rolled 
container stock known as Weirchrome (National Steel 
Corporation, Pittsburgh, Pa.) no repairing of an exte 
rior surface scoreline is required when scoring in accor 
dance with the present invention. 
With the increased residual metal permitted by the 

present invention, heavier gage endwalls can readily be 
used, if required for endwall strength. However prefer 
ences taught for ?at rolled mild steel are gages between 
about 65 and 90 pounds per base box, that is about 
0.007 to 0.010 inch. With aluminum the thickness 
gages can be correspondingly thicker as required such 
as up to 0.012 inch and higher. 

In the speci?c embodiment shown, when fabricated 
from flat rolled mild steel, the diameter of the rivet 
stem is about 0.1 10 inch while the rivet head has a di 
ameter of about 0.125 inch. The radius of the starter 
section 29 is about 0.150 inch. ' 

The invention is not limited to the speci?c endwall 
embodiment illustrated and other means may be pro 
vided for securing a tab opener to a container and for 
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preventing pivotal movement of a riveted opener. The 
tab opener can also be other than the ring pull type. 
Other modi?cations, con?gurations, and materials than 
those mentioned are made possible by the teachings of 
the present invention, as described above, so that in de~ 
termining the scope of the invention reference should 
be had to the appended claims. 
What is claimed is: 
1. Container easy-open structure comprising 
a container wall, 
an outer scoreline of diminished material thickness 
located on the container wall de?ning a removable 
area of such wall, such outer scoreline including an 
apex portion and a wedge-shaped con?guration 
portion having legs deviating from such apex por 
tion, 

the container wall comprising 
a sheet metal endwall and the removable area of such 
endwall comprising a major portion of such end 
wall to provide full-open uses for such container, 

the endwall being bounded by a periphery with the 
wedge-shaped con?guration portion of the outer 
scoreline being spaced from such periphery and the 
remaining major portion of the outer scoreline 
being in close proximity and uniformly spaced from 
such periphery, 

an inner scoreline of diminished material thickness 
and predetermined limited length located within 
the removable portion of the container wall, 

an opening member, and 
securing means securing the opening member to the 
removable portion of the container wall, 

the securing means comprising 
a unitary rivet formed from metal of the removable 
area of the container wall, 

the opening member including a handle end in 
spaced relationship from the securing means and a 
working end adjacent to the securing means, the 
handle end and working end of the opening mem 
ber being located on opposite sides of the securing 
means, 

the inner scoreline being located in close proximity 
to the securing means in a position to be ruptured 
throughout its length upon movement of the open‘ 
ing member in a direction away from the container 
wall, ‘ 

the apex portion of the outer scoreline being located, 
adjacent to the securing means aligned with the 
working end of the opening member, atla position 
to be ruptured with continued movement of the 
handle end of the opening member in a direction 
away from the container wall, the outer scoreline 
being in close proximity and uniformly spaced from 
such periphery, - 

an inner scoreline of diminished material thickness 
and predetermined limited length located within 
the removable portion of the container wall, 

an opening member, and _ 
securing means securing the opening member to the 
removable portion of the container wall, 

the securing means comprising 
a unitary rivet formed from metal of the removable 
area of the container wall, 

the opening member including a handle end in 
spaced relationship from the securing means and a 
working end adjacent to the securing means, the 
handle end and working end of the opening mem 



3,768,692 
7 

her being located on opposite sides of the securing 
means, _ 

the inner scoreline being located in close proximity 
to the securing means in a position to be ruptured 
throughout its length upon movement of the open 
'ing member in a direction away from the container 
‘wall, 

the apex portion of the outer scoreline being located, 
adjacent to the securing means aligned with the 
working end of the opening member, at a position 
to be ruptured with continued movement of the 
handle end of the opening member in a direction 
away from the container wall, 

with metal along the wedge-shaped con?guration 
scorelines being severed after such rupture by a 
tearing action as the opening member is pulled 
backwardly and away from the container. 

2. The structure of claim 1 in which the limited 
length inner scoreline circumscribes less than one half 
of the unitary rivet and in which the inner scoreline is 
ruptured by class 2 lever action. 

3. The structure of claim 2 in which the limited 
length inner scoreline comprises an arc of a circle cen 
tered on the unitary rivet, such are supporting an in 
cluded angle of no greater than about 75°. 

4. The structure of claim 1 including means for con 
stricting pivotal movement of the opening member 
about the unitary rivet. 

5. Container easy-open structure comprising 
a sheet metal container wall, 
an outer scoreline of diminished material thickness 

located on the container wall de?ning a removable 
area of such wall, 

an inner scoreline of diminished material thickness 
located within the removable portion of the con 
tainer wall, 7 

an opening member, _ 
securing means securing the opening member to the 
removable portion of the container wall, 

the opening member including a handle end in 
spaced relationship from the securing means and a 
working end in close proximity to‘ the securing 
means, the handle end and working end of the 
opening member being located on opposite sides of 
the securing means, 
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a portion of the outer scoreline de?ning a narrow 
width apex and the entire inner scoreline being lo 
cated adjacent to the securing means at a position 
to be ruptured with movement of the handle end of 
the opening member in a direction away from the 
container wall, 

the outer scoreline deviating from such apex along a 
wedge-shaped con?guration, 

rupture of the narrow width apex portion of the outer 
scoreline being by class 1 lever action and the rup 
ture of the inner scoreline being by class 2 lever ac 
tion, and 

wall reinforcing rib means of arcuate configuration 
positioned to extend across the removable area of 
the container wall and located substantially en 
tirely on the same side of the securing means as the 
inner scoreline in at least partial circumscribing re 
lationship to the securing means. 

6. The structure of claim 5 in which the container 
wall comprises an endwall including additional rein 
forcing means located within the removable portion of. 
the endwall and circumscribed by a portion of the outer 
scoreline adjacent to and uniformly spaced from the 
outer periphery of the endwall, such additional rein 
forcing means being diametrically opposed to the por 
tion of the outer scoreline ruptured initially by move 
ment of the handle end of the opening member. 

7. The structure of claim 6 in which the additional re 
inforcing means includes a depression in the container 
endwall at the handle end of the opening member, such 
depression including a substantially straight line config 
uration having a direction transverse to a diametrical 
line through the initially ruptured portion of the outer 
scoreline. ' 

8. The structure of claim 7 in which the additional re 
inforcing means also‘ includes a semi-circular rib 
spaced from and substantially concentric with the outer 
periphery of the endwall, the semi-circular rib termi 
nating at both its ends at a location near extension of 
the straight line con?guration of the depression below 
the handle end of opening member. 

9. The structure of claim 5 including at least three ar~ 
cuate reinforcing ribs. 

* >l< * >k >l< 
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