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3 Claims. (C. 113-121) 
. The present invention relates to the produc 
tion of closure caps arid more particularly to 
screw closure caps and an improved method of 
making such caps. , 
Packers and bottlers are greatly interested i 

the appearance of their packages, which may be 
impaired or enhanced by the closure cap used for 
sealing the packages. Packages, are, for the most 
part, purchased by housewives, who are guided 
in their purchases to a considerable extent by 
the attractiveness or beauty of the package. 
Warious attempts have been made to obtain caps 
which are attractive in appearance. Closure caps 
molded of phenolic condensation products and 
other synthetic resins or molding compounds have 
become quite popular due to their attractiveness. 
This popularity was attained in 'spite of the fact 
that the closures do not form a better seal, are 
more expensive, and are subject to breakage be 
cause of their frangible nature. Warious at 
tempts have been made to make metal caps which 
Would have the attractiveness of molded caps 
without the disadvantages. One Solution was to 
utilize two nested metal caps, the inner cap serv 
ing as the sealing cap and the outer cap as a 
cover cap or shell to conceal the screw. threads 
or container engaging means and other irregulari 
ties of the inner cap. Such caps are subject to 
the objection of increased cost, due to the extra 
closure or cover cap, and due to the extra opera 
tions necessary in manufacturing and assembling 
the caps. In addition, Occasionally the two clos 
lures rotate with respect to, each other, which pre 
vents the cap from being unscrewed from a con 
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tainer and properly applied to form a seal. Plain 
skirted caps have also been made by turning the 
edge of the cap inwardly and forming lugs or 
short thread projections from the inturned edge 
or bead. The method of manufacturing such 
caps increases the cost. In addition, such caps 
cannot be applied to a container provided with a 
continuous thread finish. The latter finish is 
more. prevalent and is frequently demanded by 
the packer or bottler for certain types of pack 
ageS. 
The present invention aims to provide an in 

expensive closure cap adapted to fit on a con 
tinuous thread finish having the advantages of 
molded and double shell caps without having the 
disadvantages of either. The invention aims fur 
ther to provide an inexpensive practical method 
of making the caps, which decreases their cost 
and improves their appearance by eliminating 
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excessive strains, and drawing operations on the 
metal in forming the cap. - 
An object of the present invention is to provide 

an improved method of making screw caps. 
Another object of the invention is to provide 

an inexpensive metal cap having a plain skirt 
with concealed threads on the interior thereof. 

Another object of the invention is to provide an 
improved method for forming thread engaging 
means on the inside of the cap without reform 
ing the exterior thereof. 
Another object of the invention is to 

cost of manufacturing metal screw caps having a 
plain skirt. 
Another object of the invention is to provide a 

practical method of making screw caps having a 
concealed thread. 
Other and further objects of the invention will 

be obvious upon an understanding of the illus 
trative embodiment about to be described, or will 
be indicated in the appended claims, and vari 
ous advantages not referred to herein will occur 
to one skilled in the art upon employment of the 
invention in practice. 
A preferred embodiment of the invention has 

been chosen for purposes of illustration and de 
scription and is shown in the accompanying 
drawing, forming a part of the specification, 
wherein- . - - 

Fig. 1 is a sectional view illustrating a blank 
after it is stamped from a sheet of metal, which 
is the first step of forming the cap; 

Fig. 2 is a sectional view illustrating the sec 
ond step of a method of forming the cap; 

Fig. 3 is a sectional view illustrating the third 
step in forming the cap; - 

Fig. 4 is a perspective view illustrating a com 
pleted cap; 

Fig. 5 is a fragmentary side elevational view, 
partly in section, of a glass container with the 
cap shown in Fig. 4 sealed thereon; 

Fig. 6 is a sectional view illustrating the sec 
ond step in another method of forming a cap; 

Fig. 7 is a fragmentary sectional view of a 
cap finished from the blank shown in Fig. 6; 
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Fig. 8 is a fragmentary sectional view of a fin 
ished cap, the shape of the blank after the sec 
ond step of manufacture being indicated in dot 
ted lines; - 

Fig. 9 is a fragmentary sectional view of a cap 
illustrating another embodiment of the invention, 
the shape of the blank after the second Step of 
manufacture being indicated in dotted lines; and 

Fig. 10 is a fragmentary sectional view of a cap 
illustrating still another embodiment of the in 
vention, the shape of the blank after the second 
step being shown in dotted lines. 

Referring again to the drawing, and more par 
ticularly to Figs. 4 and 5 thereof, there is shown 
a closure cap made of sheet metal such as tin 
plate, aluminum or the like, having a cover por 
tion and a depending skirt or flange 2. The 
lower edge of the skirt has a slit or slot 5 therein 
and is turned inwardly and upwardly, as shown 
at 4. 
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The slot 5 is provided to facilitate the 
formation of the skirt of the cap and particularly 
the folding of the lower edge thereof. A screw 60 
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2 
thread 6 is formed in the inturned part 4 of the 
skirt by a groove 7 having a convex surface 8 
facing inwardly toward the center of the cap. 
It will be understood, of course, that the thread 
can also be made by having the concave surface 
of the groove on the interior of the cap. Prefer 
ably, the thread 6 begins and ends at the slot 5. 
In other Words, the end of the thread nearest 
the bottom of the skirt 2 is on one side of the 
slot 5 and the end of the thread furthest from 
the bottom of the skirt is on the other side of the 
slot 5. Preferably, the slot 5 is of sufficient 
depth to facilitate the manufacturing operation 
in turning the skirt part 4 into the cap but not 
sufficient to be visible from the exterior of the 
cap. In this way, the raw edge formed by cutting 
the slot is 'concealed within the skirt of the cap 
and the lower edge of the skirt of the finished cap 
is smooth and unmarked. 
In Fig. 5 the cap illustrated in Fig. 4 is shown 

sealed to a container having a continuous thread 
9. The thread 6 of the cap fits under the thread 
9 of the container to hold the cap on the con 
tainer and to compress a sealing liner to between 
the cover of the cap and the rim of the container. 
The liner is usually assembled with the cap and 
may be made of cardboard, cork, rubber, or the 
various other types of sealing material. It may 
also be in the form of a ring of similar material, 
if desired, the function thereof being to form a 
liquid-tight or hermetic seal. The cap is Screwed 
on the container in the same manner as other 
types of screw caps. The exterior of the cap, 
however, is preferably plain, with the Screw 
thread 6 invisible, as shown. It will be under 
stood, however, that the cover of the cap or 
skirt may be shaped to conform to the taste of 

Such shaping 
of the skirt may be independent of and free 
from the deformation necessary in the forma 
tion of the thread. 
A method of forming the closure described 

above is illustrated in Figs. 1 to 4. The blank 
shown in Fig. 1 may be stamped from a sheet of 
decorated metal and the slot 5 may be formed 
simultaneously therein by the same operation. 
The length of the skirt may be uniform through 
out the circumference or as in the embodiment 
described hereinafter it may be of a varying 
length. In the second step, the lower portion 
of the skirt is turned upwardly and inwardly into 
the cap to form a hollow bead, as shown in Fig. 2. 
This may be accomplished in any suitable man 
ner, for example, by a curling or a rolling opera 
tion, but the former is preferred. If desired, 
the lower edge of the skirt may be bent inwardly 
slightly prior to the second operation as shown 
in dotted lines in Fig. 1 to facilitate the rolling 
or curling operation. Thereafter, in the third 
step, as shown in Fig. 3, the bottom portion 4 of 
the skirt 2 forming the bead is reformed to 
provide the groove T. The die members in Fig. 3 
are shown applied to a cap with the cap in its 
upright position. In normal manufacturing oper 
ations, the cap would preferably be in inverted 
or edgewise position and the position of the dies 
changed accordingly. Preferably, the third step 
is performed by placing the cap blank into a 
cup-shaped die A conforming to the outer Con 
tour of the cap and engaging die B having a 
helical portion if thereon adapted to push por 
tions of the bead upwardly and outwardly against 
the skirt to reform the bead into a thread. While 
the die B is applied to the bead, a suitable anvil 
member C is held in the upper part of the cap 
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to support the upper convex edge 8 of the bead. 
The anvil C preferably is in the form of an 
expandible chuck comprising several segments 
adapted to be expanded against the inner walls of 
the skirt and to be contracted for inserting and 
Withdrawing the chuck past the thread portions. 
The lower edge of the anvil chuck C is provided 
With helical portions 2 corresponding to the 
helical thread forming portions of the die member 
B. The helical portions of the dies B and C 
determine the inclination of the thread and the 
position of the thread with respect to the lower 
edge of the skirt. The die B preferably has a 
groove 3 therein adapted to receive the lower 
edge of the skirt to maintain the shape of the 
lower edge and press the lower portions of the 
upwardly folded bead against the inner side of 
the skirt. In this manner both the outer skirt 
portion and the inturned part 4 are rigidly sup 
ported and reinforced and the groove is posi 
tioned in the interior of the skirt to provide the 
thread 6. 
The slit 5 plays an important function in the 

method and in the resulting cap in that it per 
mits the in turned portion 4 to be folded inwardly 
and upwardly by a bending or folding operation. 
Without the slit 5, it would be necessary for the 
lower edge of the cap to be compressed during 
the reforming operation. During such compres 
sion there is a tendency for the metal to Wrinkle 
and the operation is otherwise difficult and ex 
pensive. The present closure may be formed by 
a simple bending operation which minimizes the 
strain on the metal and which does not impair 
the lacquer. The operation is sufficiently simple 
so that the groove or thread, if desired, may be 
formed in the blank before the metal is turned 
inwardly, as illustrated in Figs. 6 to 10. While 
the die members A and B and the chuck C are 
illustrated diagrammatically, it will be understood 
that they may be in any desired form and are 
adapted to be associated with any desired auto 
matic cap fabricating machine. 
The cap shown in Fig. 7 is similar to the one 

shown in Fig. 4 and may be made by a similar 
method. The helix angle of the thread 6 is ob 
tained by making the skirt of the blank of un 
even length, preferably the bottom of the skirt 
being in the form of a spiral conforming to the 
helix angle of the thread desired. A groove 
is then formed, as shown in Fig. 6 at the bottom 
of the skirt which has a spiral formation so that 
the convex side of the groove, when turned into 
the cap as shown in Fig. 7 will form a thread 6' 
of the proper helix angle. Preferably, the forma 
tion of the groove T' is uniform throughout its 
length. In Fig. 7 the lower edge of the skirt 
is shown folded into the cap so that the thread 
extends radially inwardly from the inner side of 
the skirt. This operation may be accomplished 
by a suitable curling die B while a chuck C is 
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utilized to support the upper edge of the thread. . 
This last step is very desirable to control the 
accuracy of the thread and insure formation of a 
thread within prescribed tolerances, but may be 
omitted. It will be understood also that the 
cap shown in Fig. 7 may be made by the method 
illustrated in Figs. 1, 2 and 3. 
The cap shown in Fig. 8 may be formed from 

a blank of uniform length and the groove T' 
may be rolled into the blank as shown in dotted 
lines in Fig. 8 before the edge is folded in Wardly 
and upwardly. The groove, at the time of the 
formation, has the proper helix angle to form a 
suitable thread 6' when it is turned in. 
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The cap shown in Fig. 9 is preferably formed 

from a blank having a skirt cut at a helix angle 
corresponding substantially to the helix angle 
of the thread on the container, and the lower 
edge of the skirt of the blank is rolled outwardly 
and upwardly into a wire edge 4, as shown in 
dotted lines in Fig. 9: Thereafter, the bottom 
of the skirt is folded inwardly as shown at. 5, 
With the wire edge 4 forming - the thread for 
the cap. With the aid of the notch or slit 5 in 
the skirt of the cap, the lower edge of the skirt 
having the wire edge formed on it may be folded 
into the interior of the skirt without difficulty. 
It will be understood that the plurality of notches 
similar to the notch 5 may be utilized, if desired. 
In Fig. 10 the formation of the cap is similar 

to that in Fig. 9 except that the lower edge of 
the blank is rolled inwardly into a bead 6 on a 
helix angle and thereafter the entire bottom part 
4 of the skirt is folded upwardly into the cap to 
provide a thread. The rolling inwardly of the 
bead is a more difficult operation than rolling 
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outwardly, but it may be advantageous in certain 
cases. In the formation of the caps of Figs. 9 
and 10, the skirt of the blank may, if desired, be 
of uniform length and the helix angle may be 
obtained by rolling the rolled edge on the blank 
more at One point than at another to obtain the 
helix angle and thereafter turning the bottom 
of the skirt inwardly and upwardly to complete 
the cap as described above. - 

it will be understood, of course, that in the 
formation of the present capit may be desirable, 
in some instances, to perform certain of the op 
erations after the lower, edge of the metal has 
been folded inwardly. For example, it may be 
desirable to roll or otherwise further compress 
the bottom edge of the skirt so that the infolded 
bottom portion 4 will be in closer contact with 
the skirt 2. Y. 
In the manufacture and sealing of metal clo- . 

Sure caps, the caps are made in a cap factory 
and the containers in a glass factory. Prefer 
ably, the liner O is assembled in the cap by 
automatic machinery and shipped in assembled 
state. The packer may dump the caps into the 
hopper of an automatic machine, which will ap 
ply them to the containers or he may screw the 
caps on the containers by hand. The housewife removes the cap manually by unscrewing it. The 
construction of the cap is such that a wide range 
of variations in the size of the glass container can 
be accommodated without the cap being difficult 
to apply or remove. The formation of the thread 
gives greater resiliency and more holding power 
than is present in the ordinary types of screw 
caps. The thread by being an integral part of 
the skirt, eliminates relative movement between 
it and the skirt and by being formed by metal 
turned inwardly and upwardly, provides a Sup 
port for the liner O and prevents it from falling 
out of the cap. 
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It will be seen that the present invention pro 
vides an improved and inexpensive method of 
making closure caps. The thread of the cap is 
concealed within the skirt and the outer con 
tour and shape of the cap is independent of the 
thread. In addition, the cap is made of a single 
piece of metal, reducing materially the cost of 
the cap and improving its operation on con 
tainers. The thread projection is ample to secure 
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perfect sealing results and has sufficient resil 
iency and flexibility to accommodate the varia 
tions in the size of glass containers. The slot 
in the bottom of the skirt blank permits the metal 
to be folded inwardly without material strains 
On the metal, or marring the lacquer or coating. 
The slot also permits the end of the container 
thread to pass.between the respective ends of the 
cap thread so that the cap thread may be screwed 
under the container thread. The cap has all the 
advantages in appearance of a molded or a 
double shell cap and eliminates the disadvantages 
of each. AS Various changes may be made in the form, 
construction and arrangement of the parts here 
in without departing from the spirit, and scope 
of the invention and without sacrificing any of 
its advantages, it is to be understood that all mat 
ter herein is to be interpreted as illustrative and , 
not in a limiting sense. 

Having thus described my invention, I claim: 
1. The method of making closure caps, which 

method comprises forming a blank having a 
COver portion and a depending skirt, slitting the 
lower edge of the skirt, folding the lower portion 
of the skirt inwardly and upwardly to form a 
bead interrupted at one point by said slit, and 
compressing said bead by means of two dies hav 
ing opposed complementary helical surfaces de 
signed to engage the bead, thereby to form a 
helical thread, the relative. positions of the dies 
and the slit in the cap being such that the thread. 
in the cap begins and ends on the respective sides 
Of the slit. 

2. The method of making closure caps, which 
method comprises forming a blank having a cover 
portion and a depending skirt, sitting the lower 
edge of the skirt, folding the lower portion of the 
skirt inwardly and upwardly to form an inturned 
bead interrupted at one point by said slit and 
COEmpressing said bead by means of two dies hav- . 
ing opposed complementary helical surfaces de 
signed to engage the bead thereby to force cer 
tain portions of the bead outwardly against the 
wall of the closure to form a helical thread from 
other portions, thereof, the relative positions of 
the dies and the slit in the cap being such that 
the thread in the cap begins and ends on the 
respective sides of the slit. 

3. A closure cap having a cover portion and a 
depending skirt of uniform length having a 
Smooth cylindrical Outer 'surface, the bottom of 
said skirt having an inturned bead at the lower 
edge thereof, said inturned bead having One ver 
tical slit therein concealed from view by the skirt 
of the cap when viewed from the exterior, the 
lower portion of said inturned bead being flat 
tened against the skirt of the cap throughout the 
circumference of the skirt to provide a continu 
ous thread in the cap by a fold of metal in the 
inturned bead, said fold being compressed to pro 
vide a helical thread adapted to engage a thread 
on the container: which extends substantially en 
tirely about the skirt of the cap, commencing at 
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one side of said slit and terminating at the other 65 
side of said slit, thereby facilitating entry of a 
container thread between the ends of said cap 
thread at said slit, said thread having a sub 
stantially constant width and depth throughout 
its length. 

JOHN C. GIBBS. 
O 


