
United States Patent (19) 
Moller 

54 APPARATUS FOR AND METHOD OF DE 
FORMING AND PERFORATING 
PILFER-PROOF BAND OF CLOSURE CAPS 

75) inventor: Jens L. Moller, Westmont, Ill. 
73) Assignee: Continental Can Company, Inc., 

New York, N.Y. 
22 Filed: Apr. 9, 1973 
(21) Appl. No.: 349,435 

Related U.S. Application Data 
62) Division of Ser. No. 148,604, June 1, 1971, Pat. No. 

3,746,202. 

52 U.S. Cl.................. 113/121 A, 721324, 72/348, 
113/1 D, 113/15 A 

511 Int. Cl............................................. B21d 51100 
58) Field of Search.... 1 1311 D, 121 A, 15 R, 15 A; 

83/695; 72.1348, 324; 220/48; 215/42 

56) References Cited 
UNITED STATES PATENTS 

2,148,906 2/1939 Jonsson................................. 72/348 
2,175,338 10/1939 Booth................................. 11311 D 
2,308,471 1/1943 Schwartz............................... 72/348 
3,273,525 9/1966 Robinson........................ 1 3/121 A 
3,311,077 3/1967 Andrew et al...................... 1311 D 
3,406,554 10/1968 Frankenberg......................... 721348 

SN ZZZZ 

16 fibofani)boOOOW, 
55 30 

(11) 3,859,942 
(45) Jan. 14, 1975 

3,455,479 7|1969 Hadley et al.......................... 215/42 
3,465,907 9/1969 Dorn et al............................. 215/42 
3,589,544 6/1971 . Hannon................................ 215/42 
3,601,273 8/1971 Kutcher................................ 215/42 

Primary Examiner-C. W. Lanham 
Assistant Examiner-James R. Duzan 
Attorney, Agent, or Firm-Diller, Brown, Ramik & 
Wight 

57 ABSTRACT 
This disclosure relates to a closure cap having a pilfer 
proof band wherein the closure cap is formed entirely 
by a die punching operation, including the perforation 
thereof to define the pilfer-proof band. The cap is ini 
tially die formed with an intermediate shoulder 
formed in the skirt, after which in a simultaneous op 
eration the upper portion of the cap body is provided 
with knurling and the lower portion of the cap body or 
skirt is sheared through the shoulder to define a cir 
cumferential line of perforation interrupted by con 
necting tabs. The shoulder formation is such that 
when severed, reinforcing curls are provided on oppo 
site sides of the perforation. Another feature of the die 
is that the knurling is effected by cooperating projec 
tions on the die with certain of the projections being 
in the form of pins. 

7 Claims, 8 Drawing Figures 
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APPARATUS FOR AND METHOD OF DIE 
FORMING AND PERFORATING PLFER-PROOF 

BAND OF CLOSURE CAPS 

This application is a division of my copending appli 
cation Ser. No. 148,604, filed June 1, 1971, now U.S. 
Pat. No. 3,746,202. 
This invention relates in general to new and useful 

improvements in containers, and more particularly to 
closure caps of the type having pilfer-proof bands, an 
apparatus for and method of making same. 

BACKGROUND OF THE INVENTION 

It is well known to provide closure caps, each having 
a pilfer-proof band integrally connected to the lower 
edge of the skirt thereof by frangible tabs and wherein 
in the application of such closure cap to a bottle, the 
pilfer-proof band is interlocked with the bottle neck 
and the connecting tabs must be broken in order to un 
thread the closure cap from the bottle. 
The pilfer-proof band is formed as an extension of 

the skirt of the closure cap and is separated therefrom 
except for the connecting tabs by perforating the skirt 
of the closure cap. This is normally accomplished in a 
rolling operation which requires rotation of either the 
closure cap or the perforating die. 
The closure caps are also normally provided with a 

roughened peripheral configuration, normally in the 
form of knurling, in order to facilitate the turning 
thereof. This knurling is normally also performed by 
rotating the closure cap and requires separate tooling 
from that utilized in perforating the closure cap to form 
the pilfer-proof band. 

It is also well known that closure caps are formed 
from flat sheet blank material by a series of punch and 
die operations. These punch and die operations, of ne 
cessity, require different mechanism from that which 
has heretofore been utilized in the knurling and perfo 
rating of the closure cap. 

SUMMARY OF THE INVENTION 
In accordance with this invention, it is proposed to 

provide a punch and die assembly which is capable of 
simultaneously forming in a single compound operation 
both the desired knurling and perforation of a closure 
Cap. 

In accordance with this invention, it is proposed that 
compound, reciprocating punch and die sets be pro 
vided for effecting the perforation and knurling of clo 
sure caps wherein the die sets may be incorporated 
with other die sets utilized in blanking and forming the 
closure caps so that closure caps may be formed in a 
series of simultaneously acting punching operations. 

In accordance with this invention, in the formation of 
a closure cap, the closure cap is provided with an elon 
gated skirt with the lower portion of the skirt being set 
off by an outwardly sloping shoulder. Thereafter, dur 
ing the punching sequence, the die sets formed in ac 
cordance with this invention will function to engage 
and sever the shoulder except for a plurality of narrow 
circumferentially spaced portions, and thereafter move 
the partially severed skirt portion or pilfer-proof band 
axially with respect to the remainder of the closure cap 
so as to provide a spacing between the two except for 
the remaining unperforated areas which are in the form 
of connecting tabs. 
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2 
Another feature of this invention is that the shoulder 

formation is such that when it is severed intermediate 
its edges, the lower edge of the skirt of the closure cap 
and the upper edge of the pilfer-proof band have rein 
forcing flanges or curls. 
The closure cap, having already been shaped before 

arriving at the perforating and knurling die station, may 
be simultaneously knurled and perforated. Accord 
ingly, the die sets provided in accordance with this in 
vention have formed in the upper part thereof suitable 
means for effecting the knurling of the upper portion 
of the closure cap in a punching operation, which 
punching operation is performed simultaneously with 
the perforating operation. 
A particular feature of the perforating and knurling 

die sets is that the punch of the upper die set is pro 
vided with projections which cause radial inwardly di 
rected indentations in the closure cap, and these pro 
jections are formed as hardened pins which are readily 
insertable and replaceable in the punch. 
The net result of the compound perforating and 

knurling punch and die sets includes a novel method of 
perforating and knurling closure caps and a novel clo 
sure cap which is of a reinforced construction. 
With the above and other objects that will hereinafter 

appear, the nature of the invention will be more clearly 
understood by reference to the following detailed de 
scription, the appended claims and the several views 
illustrated in the accompanying drawings. 

IN THE DRAWINGS: 

FIG. 1 is an exploded elevational view taken through 
the die sets with parts broken away and shown in sec 
tion and with a preformed closure cap in position to be 
operated on by the die sets. 
FIG. 2 is a fragmentary bottom plan view of the 

upper die set taken along the line 2-2 of FIG. 1 and 
shows further the details thereof. 
FIG. 3 is a plan view of the lower die set taken along 

the line 3-3 of FIG. 1 and shows further the details 
thereof. 

FIG. 4 is a fragmentary vertical sectional view taken 
through the die sets in its fully telescoped position and 
shows the same at the conclusion of the knurling and 
perforating action thereof. 
FIG. 5 is a fragmentary horizontal sectional view 

taken along the line 5-5 of FIG. 4 and shows specifi 
cally the details of the knurling operation. 
FIG. 6 is a fragmentary vertical sectional view taken 

along the line 6-6 of FIG. 5 and shows the specific 
supporting of the closure cap in the knurling area dur 
ing the knurling operation. 
FIG. 7 is a fragmentary vertical sectional view taken 

along the line 7-7 of FIG. 4 and shows the manner in 
which the closure cap is supported in the area of the 
connecting tabs during the perforating operation. 

FIG. 8 is a fragmentary sectional view taken through 
another die set showing the closure cap being trimmed 
as a final step in the formation of the closure cap. 
Referring now to the drawings in detail, it will be seen 

that there is illustrated in FIG. 1 a partially formed clo 
sure cap in accordance with this invention, the closure 
cap being generally identified by the numeral 10. The 
closure cap 10 includes an end wall portion 11 and a 
body portion 12. The body portion 12 is cylindrical and 
is in the form of a skirt of which a major part is identi 
fied by the numeral 13. The body portion 12 includes 
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a skirt extension 14 which is connected to the body part 
13 by an outwardly offset shoulder 15 which is gener 
ally S-shaped in cross section. The skirt extension 14 
has integrally connected to the lower edge thereof an 
outwardly directed flange 16. 
The end wall portion 11 includes an end panel 17 and 

a generally stepped portion 18 which is integrally con 
nected to the body portion 12. 

It is to be understood that the closure cap 10, as illus 
trated in FIG. 1, is only partially formed. It is further to 
be understood that the closure cap 10 is formed from 
a flat blank by a series of punching operations by other 
die sets which may be mounted within a single punch 
press and simultaneously actuated. 

In accordance with this invention, further operations 
are performed on the closure cap 10, as illustrated in 
FIG. 1, by compound, reciprocating punch and die sets 
which include an upper die set 21 and a lower die set 

10 

15 

22. The die set 21 includes a punch 23 while the die set 
22 includes a cooperating die center 24. The punch 23 
is suitably connected to the ram of a punch press and 
the die center 24 is suitably mounted on the punch 
press platen. 
The die center 24 is particularly configurated to pro 

vide adequate support for the closure cap 10 during 
both the knurling and perforating operation which is 
performed by the die sets 21 and 22. The die center 24 
includes a base portion 25 which is of a configuration 
to be snugly received within the skirt extension 14. 
A central part of the die center 24 is identified by the 

numeral 26 and is of a configuration to support the 
lower part of the skirt extension 13 during the com 
bined knurling and perforating operation. The upper 
part of the die center 24 is configurated to cooperate 
with the punch 23 in the perforating step and will be 
described in more detail hereinafter. The die center 24 
terminates in a top wall 27 which is engaged by the un 
derside of the end panel 17 and serves to axially posi 
tion the closure member 10. 
The lower die set 22 also includes a draw ring 28 

which is telescoped over the die center 24 and is 
mounted for floating movement relative thereto in a 
conventional manner for cooperation with the punch 
23. 
The punch 23 is of a generally cylindrical configura 

tion and includes a cylindrical body portion 30 and has 
telescoped in the upper portion thereof a knock out 31 
which is suitably separately supported by a rod 32. The 
body portion 30 is of an internal diameter to be freely 
passed over in closely adjacent relation the skirt por 
tion 13 of the closure cap 10. The body portion 30 ter 
minates in a lower portion 33 of an increased internal 
diameter and internally configurated to cooperate with 
the die center 24 in shaping the skirt extension 14. The 
increased internal diameter of the lower portion 29 re 
sults in the body portion 30 having a sharp annular cor 
ner which functions as an annular shearing edge 34. 
The underside of the knock out 31 terminates in a 

lower surface 35 which opposes the top wall surface 27 
of the die center 24 and in cooperation therewith sup 
ports the end panel 17 of the closure cap 10. The knock 
out 31 also has an inner generally frusto-conical sur 
face 36 extending radially outwardly and downwardly 
from the undersurface 35 for engaging and supporting 
the stepped wall portion 18 of the closure cap 10. 
With particular reference to FIGS. 4, 5 and 6, it will 

be seen that the upper portions of the punch 23 and the 
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4 
die center 24 are configurated so as to knurl the upper 
portion of the body part 13 as the punch 23 axially tele 
scopes over the die center 24. In order to properly sup 
port the stepped end wall portion 18 of the closure cap, 
the upper part of the die center 24 is of a stepped con 
figuration as at 37. Below this portion of the die center 
24 and above the central part 26 of the die center 24, 
the upper part of the die center 24 is circumferentially 
recessed and is in the form of a plurality of circumfer 
entially spaced projections 38 and recesses 40, as is 
best shown in FIG. 5. The projections 38 are part cylin 
drical in configuration and terminate in upper corners 
41 which are opposed to the surface 36 of the knock 
out 31 and cooperate therewith to support the lower 
part of the stepped end wall portion 18 of the closure 
Cap. 
Those parts of the die center 24 which define the re 

cesses 40 extend up above the corners 41 and are dis 
posed radially inwardly of the corners 41 in the form of 
corners 42 which also cooperate with the surface 36 of 
the knock out 31 to support the stepped end wall por 
tion 18 of the closure cap. This is clearly shown in 
FIGS. 4 and 6. 

It will be readily apparent from the foregoing that the 
die center 24 is configurated to permit the radially in 
wardly directed deformation of the upper part of the 
closure cap 10, including portions of the stepped end 
wall portion 18 in order to effect the knurling of the 
upper part of the closure cap. In order to effect the 
knurling by an endwise relative movement of the punch 
23 and the die center 24, as is best shown in FIGS. 1, 
2 and 5, the punch 23 is provided with internal circum 
ferentially spaced projections 43 which are part circu 
lar in cross section. Each one of these projections 43 
terminates in a lower rounded corner 44, as is best 
shown in FIG. 4. As is best shown in FIG. 5, each pro 
jection 43 is radially aligned with a recess 40 in the die 
center 24. 

It will be readily apparent from FIGS. 4, 5 and 6 that 
during the initial telescoping of the punch 23 over the 
die center 24, there is no further forming of the par 
tially formed closure cap 10, as illustrated in FIG. 1. 
However, after the body portion 30 has telescoped over 
the body part 13 of the closure cap 10 sufficiently to 
cooperate with the central part 26 of the center 24 to 
support the upper part of the body part 13 of the clo 
sure cap against radial outward deformation, the 
rounded lower ends 44 of the projections 43 come into 
contact with the peripherally outer parts of the stepped 
side wall portion 18 and effect an initial inward and 
downward deflection thereof at circumferentially 
spaced points. As the punch 23 and the die center 24 
continue to telescope, the projections 43 progressively 
force the metal of the upper portion of the closure cap 
into the recesses 40 in the manner shown in FIG.S. At 
the same time, the metal of the closure cap is drawn 
about the projections 38 with the end result being that 
the upper part of the closure cap 10, in transverse sec 
tion, is of a sinisoidal configuration or is knurled. The 
knurling of the closure cap 10 is illustrated in FIG. 8 
and is identified by the numeral 45. 

It is also to be noted from FIG. 4 that the bottom of 
each recess 40 is defined by a downwardly and out 
wardly sloping shoulder 46 which cooperates with the 
rounded lower end of each projection 43 to provide for 
a smooth transition of the knurling 45 back into the cy 
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lindrical body part 13 of the closure cap 10, as is best 
illustrated in FIGS. 4 and 8. 

It is to be understood that prior to the completion of 
the knurling operation, perforation of the lower part of 
the closure cap 10 is initiated in a manner to be de 
scribed hereinafter. The knurling operation is com 
pleted simultaneous with the completion of the perfo 
rating operation. 
With particular reference to FIGS. 4 and 7, it will be 

seen that the central part 26 of the die center 24 
merges into the base portion 25 thereof by a generally 
conical shoulder 47. The shoulder 47 is located below 
the shoulder 15 of the closure cap 10 when the closure 
cap 10 has the end panel 17 thereof fully seated on the 
top wall 27 of the die center 24. 
At a number of circumferentially spaced points, the 

die center 24 is provided with rounded seats 48 which 
project up from the shoulder 47 and are of a configura 
tion and location to engage and support the shoulder 
15. The seats 48 are narrow in circumferential extent. 
With particular reference to FIG. 4, it will be seen 

that when the punch 23 approaches a position of al 
most complete telescoping with respect to the die cen 
ter 24, the shear edge 34 thereof engages the shoulder 
15 of the closure cap 10 supported on the die center 24 
with the shear edge 34 engaging the shoulder 15 gener 
ally at the midpoint thereof. At this time it is also 
pointed out that the shoulder 15 is of a configuration 
so that the skirt extension 14 is disposed radially out 
wardly of the body part 13 a distance which is slightly 
greater than the thickness of the metal forming the clo 
sure cap 10. It will be readily apparent from FIG. 4 that 
the shear edge 34, as it moves downwardly with respect 
to the shoulder 15 with the upper portion of the closure 
cap 10 being restrained against downward movement 
by the die center 24, shears the shoulder 15 in half. As 
the shoulder 15 of the closure cap 10 is sheared in half, 
the skirt extension 14 and the lower half of the shoulder 
15 are moved downwardly by the punch 23. During this 
movement, the skirt extension 14 is supported by the 
flange 16 which is seated on the draw ring 28 which 
moves downwardly therewith. The lower half of the 
shoulder 15 finally seats on the shoulder 47 of the die 
center 24. 

It is to be understood that the shearing of the shoul 
der 15 by the shear edge 34 is not circumferentially 
complete, but is interrupted at intervals. As is shown in 
FIG. 7, the undersurface of the body portion 30 is inter 
rupted by radially extending slots 49 which are aligned 
with the seats 48. Thus, in the areas of the seats 48 the 
shear edge 34 is interrupted and the shoulder 15 is not 
severed. However, as the skirt extension 14 is moved 
downwardly by the punch 23 after the interrupted sev 
ering of the shoulder 15 occurs, there will be a stretch 
ing of the unruptured portions of the shoulder 15 in a 
generally axial direction. The metal remaining along 
the shoulder 15 will be in the form of integral connect 
ing tabs which are identified by the numeral 50 in 
FIGS. 4, 7 and 8. 

It will be readily apparent that the action of the 
punch 23 is more than a severing action inasmuch as 
the punch 23 moves the severed material axially down 
wardly. Thus, the function of the die set is more than 
merely a severing operation, but is in a true sense of the 
word a perforating operation. 

It is to be noted that in the shearing of the shoulder 
15 of the closure cap 10, the configuration of the sev 
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6 
ered halves of the shoulder remain with the result that 
in the final closure cap, as is best illustrated in FIGS. 4 
and 8, between the tabs 50 the lower edge of the body 
part 13 is reinforced by an outwardly directed flange 51 
and the upper edge of the pilfer-proof band, which is 
identified by the numeral 52, is reinforced by an in 
wardly directed flange 53. The flanges 51 and 53 op 
pose each other on opposite sides of the associated per 
foration 54 and the flange 53 and the adjacent portion 
of the band 52 serves to protect the raw edge of the 
flange 51 until the closure cap is removed from an asso 
ciated container. 

Referring once again to FIGS. 1 through 5, it will be 
seen that the projections 43 are not integrally formed 
with the punch 23, but are in the form of separately 
formed pins 55. Each pin 55 is seated in a bore 56 
formed in the die punch 23. By separately froming the 
pins 55, which are the components of the die set 21 
subject to wear, the pins 55 may be formed of a hard 
ened materialso as to be long lasting. Also, it is feasible 
to removably retain the pins 55 within their respective 
bores 56 in any desired manner. 

After the formation of the closure cap has been com 
pleted, the end wall portion 11 of the closure cap is 
provided with a suitable lining 60 in any desired man 
ner. Thereafter, the closure cap 10 is subjected to a 
trimming die set 61 which includes a die center 62 of 
a configuration to support the pilfer-proof band 52, and 
a trimming member 63 which is of a size to closely sur 
round the pilfer-proof band 52 and support the same 
while cooperating edge portions of the die center 62 
and the trimming member 63 shear off the flange 16, 
as is best shown in FIG. 8. 

It will be readily apparent that by providing suitable 
tooling of the punch and die type which will effect the 
formation of the necessary knurling and cut the neces 
sary perforation to define the pilfer-proof band, the 
manufacturer of the closure caps may be accomplished 
by much simpler tooling all of the same type. The die 
sets which are specifically disclosed herein may be in 
corporated in a punch press with similar types of die 
sets for the progressive blanking, drawing, knurl forma 
tion and perforating. 
Although only a preferred embodiment of the inven 

tion has been specifically illustrated and described 
herein, it is to be understood that minor variations may 
be made in the apparatus, method and closure cap 
formed therewith without departing from the spirit and 
scope of the invention, as defined by the appended 
claims. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. A die forming apparatus for perforating a closure 
cap skirt and forming thereon an integral pilfer-proof 
band, said die forming apparatus including a first die 
member for receiving and internally supporting a clo 
sure cap having an end panel and an outwardly en 
larged lower skirt portion connected to the remainder 
of the closure cap by a single thickness peripheral 
shoulder, said first die member being of a configuration 
to be received within a closure cap in close fitting rela 
tion with respect to both the enlarged skirt portion and 
the remainder thereof with the end panel seated 
thereon, and a second die member having means for 
shearing a closure cap through the shoulder thereof 



7 
along peripherally elongated and spaced areas upon 
relative endwise movement of said die members. 

2. The die forming apparatus of claim 1 wherein the 
relative movement of said die members is such that said 
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second die member is removable beyond the point of 5 
shoulder shearing for axially separating sheared but in 
terconnected shoulder sections. 

3. The die forming apparatus of claim 2 wherein said 
first die member has means for supporting and reshap 
ing severed but still connected lower portions of a clo 
sure cap shoulder after the severing and axial displace 
ment thereof. 
4. The die forming apparatus of claim 1 wherein said 

first die member has peripherally spaced support 
means for engaging and supporting a closure cap shoul 
der during the shearing thereof, said shearing means 
being interrupted in radial alignment with said support 
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8 
5. A method of forming a pilfer-proof band on a co 

sure cap comprising the steps of forming a closure cap 
having an axially elongated skirt of which a lower por 
tion is of an increased diameter and is connected to the 
remainder of said skirt by a single thickness shoulder, 
internally supporting said closure cap, and then in a sin 
gle simultaneous step shearing said shoulder along pe 
ripherally elongated and spaced areas whereby said 
lower skirt portion becomes a pilfer-proof band se 
cured to the remainder of said closure cap by peripher 
ally spaced tabs. 

6. The method of claim 5 wherein said lower skirt 
portion is axially displaced and said severed shoulder 
portions are axially displaced. 

7. The method of claim 6 wherein said tabs are axi 
ally elongated during the displacement of said lower 
skirt portion. 
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