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The present invention relates to an assembly comprising 
a can and an overcap in snap engagement therewith and 
to the method of and apparatus for manufacturing the 
overcap. 
One of the objects of the present invention is to provide 

a can and overcap assembly in which the overcap is nearly 
the same outer cross dimension as the can in order to en 
hance the appearance of the ?nished package and to pro 
vide a stable base for the stacking of one package upon 
another. 

Another object of the present invention is to provide a 
generally straight wall cap with snap engagement on the 
dome or breast of a can end wherein the cap and can have 
approximately the same diameters and the cap extends into 
a countersink in the can end. 
A further object is to provide a cap with means capable 

of springingly holding it in snapped engagement with the 
breast of a can of generally the same diameter as the cap. 
~A still further object is to provide a method of and 

apparatus for manufacturing the overcap from a single 
piece of material. 
Numerous other objects and advantages of the invention 

will be apparent as it is better understood from the follow 
ing description, which, taken in connection with the 
accompanying drawings, discloses a preferred embodiment 
thereof. 

Referring to the drawings: 
FIGURE 1 is an elevational view of an assembly illus' 

trating the features of the present invention. 
FIGURE 2 is an exploded view partly in section of the 

cap and can of FIGURE 1; 
FIGURE 3 is a view taken along line 3—3 of FIG 

URE 2; ' 

FIGURE 4 is a view taken along the line 4—4 of FIG 
URE 1; 
FIGURE 5 is a view taken along the line 5——5 of FIG 

URE 1; 
FIGURE 6 is a top view of apparatus used in making 

the overcap; 
FIGURE 7 is a cross sectional view taken along the 

line 7-7 of FIGURE 6; 
FIGURE 8 is a cross sectional view taken along the 

line 8—8 of FIGURE 7; 
FIGURE 9 is an exploded view of parts used in the 

apparatus of FIGURE 6; 
FIGURE 10 is a fragmentary enlargement of a portion 

of the apparatus of FIGURE 7 and 
FIGURE 11 is a fragmentary enlargement of a portion 

of the apparatus of FIGURE 7. 
The preferred example of an article 9 of manufacture 

constructed in accordance with the present invention is 
illustrated in the drawings as comprising a can 10 and an 
overcap 11. FIGURE 1 illustrates a stack of such arti 
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2 
cles 9 on one of which a seal band 12 extends about the 
can 1% and overcap 11. 
The preferred embodiment illustrates the can 10 and 

overcap 11 as being of generally cylindrical construction. 
It is understood, however, that the can and overcap may 
be of rectangular, triangular or other cross sectional shape 
commonly used in the making of cans and caps therefor. 
The can 10 has a cylindrical body 13 and an end closure 

14 secured to said body to enclose one end of the cylin~ 
drical body 13. End closure 14 includes a peripheral end 
seam portion 15 having a conical inner surface 16 with 
a large diameter end 16a and a small diameter end 1612 
disposed internally of large diameter end 16a and the can 
body 13. The end closure 14 also includes a modi?ed 
cone shaped dome portion or breast 18 having an outer 
surface 19 concentric with the conical inner surface 16 
of the end seam portion 15. The end closure 14 further 
includes a countersunk annular bottom wall 20 curvingly 
merged into the dome portion or breast 18 and into the 
end seam portion 15 and extending therebetween. The 
dome portion 13 has a shallow external annular bead 21 
located within the con?nes of the cone shaped surface 16 
of the end seam portion 15 and at a distance from said 
countersunk annular bottom wall 20. The dome portion 
or breast 18 also has an external diameter less than the 
internal diameter of the small end 16b of the cone shaped 
inner surface 16 of the end seam portion 15 by an amount 
approximately equal to twice the axial length of that cone 
shaped inner surface 16. 
The overcap 11 has top peripheral portion 24 and a 

skirt or cylindrical outer wall 25 integrally joined thereto ' 
and extending axially therefrom. This peripheral portion 
24 is ?at, contiguous to the cylindrical wall portion or 
skirt 25 and extends over or covers the breast 18. The 
peripheral portion is at least nearly as large as the can 
body in cross dimension thereby to permit stable stacking 
of the articles as illustrated in FIGURE 1. 
The outer wall 25 has an external diameter approxi 

mately equal to the diameter of the small end 16!) of the 
cone shaped inner surface 16 of the end seam portion 15 
and less than the diameter of the large end 16a of the 
cone shaped inner surface 16 of the end seam portion 15. 
The overcap 11 also has an inwardly curved or necked in 
portion 26 merging with and extending from the cylindrical 
outer wall portion 25 and terminating in an inwardly curled 
rim or curl 27 in snap spring engagement with the dome 
portion or breast 18 at a location between the shallow bead 
21 and the countersunk annular bottom wall 21). The in 
wardly curled rim 2'7 and the inwardly curved or necked 
in portion 26 hold the skirt or cylindrical outer wall por 
tion 25 of the overcap out of physical engagement with 
said inner surface 16 of the end seam portion 15, thereby 
to prevent the outer surface 28 of the skirt 25 of overcap 
11 and the inner surface 16 of the end seam 15 from con 
tacting and marring each other when the overcap‘ is 
mounted on or removed from the dome portion 18. 
The incurled rim 27 has alternately spaced portions 30 

and 31 disposed end to end in an endless fashion periph 
erally about the breast 18 and internally of the necked in 
portion 26. As illustrated in FIGURE 3 the portions 30 ‘ 
lie along arcs of a rim ‘circle of one rim radius r1 or 
diameter whose center is on the axis of the outer wall 25 
and the cap. The portions 31 lie along arcs of a rim 
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circle having a rim radius r2 or diameter slightly smaller 
than the circle de?ning the rim arcs for portions 30. 
Thus in effect it might be said that the spaced portions 30 
and 31 are different diameters with the alternate portions 
30 being of the larger rim diameter and the innermost 
alternate portions 31 being of smaller rim diameter so 
as to engage the breast 18. The portions 30 are free from 
engaging the breast 18. 

In addition, and as illustrated in FIGURES 4 and 5 
the portions 30 and 31 of curled rim 27 have the same 
curl radius r3 or diameter. This curl radius 1-3 is the 
radius from a point entirely within the curl or curled 
rim 27 to that portion of the outer surface of the curl 
which engages the breast 18 under the bead 21. As illus 
trated in FIGURE 4, each of the curl portions 31 is 
resilient and has a short relatively straight portion X 
positioned between the remainder of the curl portion 31 
and the necked in portion 26. The length of this straight 
portion, when taken along rim radius r1 is equal to the 
difference between the rim radius r1 and r2. The presence 
of this straight portion X in each curl portion 31 projects 
the curl portions 31 inwardly of the curl portions 30 so 
that the curl portions 31 engage the breast 13. The por 
tions 30 are free from engaging breast 18 and are resilient 
and thus deformable from their respective normal arc 
formations during capping of the overcap onto the breast. 
After the portions 31 have snapped over the shallow bead 
they engage the breast 18 between the shallow bead 21 
and the annular bottom wall 20. 
The curl radius r;; is as small as can be manufactured 

conveniently so as to provide the outer surface of the curl 
free from wrinkles and other unwanted deformations. In 
this instance the curl radius r3 is less than 1/2 the distance 
between the bead 21 and the annular bottom wall 20 
and greater than the length of the straight portion X. 
The curl portions 30 and 31 of different rim diameters 
but of the same curl radius are thus formed in alternate 
repetitive fashion in an endless chain with practically no 
rough or wrinkled scratch or mar producing shoulders 
at the points of juncture 32 where contiguous portions 30 
and 31 meet each other. 
The inturned or necked in portion 26 and the curled 

rim 27 are formed by a punch and die manufacturing 
apparatus 35 illustrated in FIGURES 6 to 11. This 
punch and die apparatus 35 comprises a punch 36 and 
a cap holding die 37 cooperatively aligned therewith for 
relative movement towards and away from each other in 
the manner commonly used in stamping or pressing op 
erations. In this instance the die 36 is provided with curl 
forming surfaces and is constructed from forming mem 
bers 38 and 39. 
The forming member 38 has spaced forming ?ngers 40 

each provided with a surface 41 contoured to the desired 
outer surface of the curled portion 31 and the adjacent 
portion of the necked in portion 26. As previously de 
scribed these forming ?ngers 40 are spaced apart and 
extend radially outwardly. For purposes of description 
this surface 41 may be divided into a surface portion 41a 
which forms the curl portion 31, a surface portion 41b 
which forms the contiguous or attached necked in portion 
26 and a surface portion 410 which blends with the 
necked in portion and sizes the outer surface of the outer 
wall portion 25. In addition, it is noted that the surface 
portion 41a has a flat portion 41d to form the ?at por 
tion x as illustrated in FIGURE 4. 
Forming member 39 has insert forming ?ngers por 

tions 42 alternatively insertable between the respective 
forming ?ngers 40 to cooperate therewith to form the 
complete annular die for forming the endless curl 27. 
As best illustrated in FIGURES 8 and 11 each insert 
forming portion 42 sits tightly between its next adjacent 
of forming ?ngers 40. 
Forming member 38 and forming member 39 may be 

secured together by bolts 45 or other suitable means as 
illustrated in FIGURE 6. In addition punch and die ap 

10 

20 

30 

70 

A’. 
paratus 35 may be provided with a suitable mechanism 46 
to strip the overcap from‘?ngers 40 and insert forming 
portions 42 after curl 27 has been formed. 
The forming portions 42 are each provided with a sur 

face 43 contoured to the desired outer surface of the curl 
portion 30 and the adjacent contiguous portion of the 
necked in portion 26. For purposes of description this 
surface 43 may be divided into a surface portion 43a 
which forms the curl portion 30, a surface portion 43b 
which forms the contiguous or attached necked in portion 
26 and a surface portion 41c which blends with the 
necked in portion and sizes the outer surface of the outer 
wall portion 25. 

In operation a cup shaped member or work piece is 
inserted in cap holding die 37. Following this die ap 
paratus 35 and cap holding die 37 are moved towards each 
other to force the outer wall of the workpiece along 
surface portions 41c and 43c until the then free raw edge 
has followed progressively along the surfaces 41 and 43 
until they are formed into portions 26 and the curl 27. 
For example, in forming the rim portion 31 the raw edge 
of the material passes progressively upwardly in FIGURE 
10 along the surfaces 410, 41b and 41a including 41d. 
Surface 41c sizes the outer wall 25. Surface 41b forms 
the necked in portion 26 and surfaces 41a and 41d form 
the curl portion 31. Similarly, the surfaces 43a, 43b 
and 43c form the curl in portion 30 and its next adjacent 
part of necked in portion 26 and outer wall 25. All of 
the surface portions 410 and 430 are arranged in endless 
end to end fashion to form a circle. Similarly, all of the 
surfaces 41b and 43b are arranged end to end in fashion 
wherein they merge with each other to form a smooth 
outer surface. However, as best illustrated in FIGURE 8 
the surfaces 41a and the surfaces 43:: are arranged at dif 
ferent distances from the axis of the circle on which sur 
faces 430 and 410 lie so as to provide the portions 30 and 
31 with different rim diameters. After the curl 27 and 
the necked in portion 26 have been formed and the outer 
wall 25 sized die apparatus 35 and cap holding die 37 are 
separated and mechanism 46 assures removal of a com 
pleted overcap 10 from die apparatus 35. The completed 
overcap 10 thus has the con?guration as previously de 
scribed so that it will snappingly engage the breast 18 
and provide for suitable stacking of the articles 9. 

It is thought that the invention and many of its attend 
ant advantages will be understood from the foregoing de 
scription and it will be apparent that various changes 
may be made in the form, construction, and arrange 
ment of the parts without departing from the spirit and 
scope of the invention or sacri?cing all of its material 
advantages, the form hereinbefore described being merely 
a preferred embodiment thereof. 

I claim: 
An article of manufacture comprising a can and an 

overcap on said can, said can having a body and an end 
closure secured to said body to enclose one end of said 
body, said end closure including a peripheral end seam 
portion having an inner surface disposed internally of said 
can body, said end closure also including a dome portion 
having an outer surface spaced from and within the sur 
face of the end seam portion, said end closure further 
including a countersunk bottom wall curvingly merged 
into said dome portion and into said end seam portion and 
extending therebetween, said dome portion having a shal 
low external bead located within the con?nes of the sur 
face of the end seam portion and at a distance from said 
countersunk bottom wall, said overcap having an outer 
wall of external dimensions approximately equal to but 
less than the corresponding dimensions of the inner sur 
face of the end seam portion, said overcap having an in 
wardly curved portion merging with and extending from 
said outer wall and terminating in an inwardly curled 
rim having inwardly extending spaced resilient portions 
in snap spring engagement with said dome portion be 
tween said shallow bead and the countersunk bottom wall, 
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the engagement of said resilient rim portions with said 
dome portion constituting the sole engagement of said 
overcap with said can, said inwardly curled rim and said 
inwardly curved portion holding said outer wall of the 
overcap out of physical engagement with said inner sur 
face of the end seam portion, thereby to prevent the 
outer surface of said overcap and the inner surface of said 
end seam from contacting and marring each other when 
said overeap is mounted on or removed from said dome 
portion. 10 
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