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This invention relates to the application of
closures to containers and particularly to a means
and a method for forming a closure on a con-
tainer to form a package.

In packages of the type to which my invention
relates, closures are held in place by means of
cooperating formations, such as complementary
screw threads, on the container and closure. In
many cases, it is desirable that the cooperating
closure retaining means be concealed to provide
a more attractive or more sanitary package, and
exhibit a substantially smooth and unbroken ex-
terior surface.

One type of closure which has been used for this
purpose is that in which a metal blank is formed,
for example, by upsetting or drawing, with inner
and outer skirts spaced apart and thereafter the
inner skirt is formed as required by means of a
tool to provide o thread or other suitable closure
securing means. Another known closure is that
in which the cap skirt is formed of moldable ma-
terial, the required formation bheing provided on
the inner wall of the skirt in the molding opera-
tion. Both types are relatively expensive, the
former because of the several forming operations
required, and the latter because of hoth the ma-
terial employed and the molding operation. In
either case, the cooperating means being com-
pletely and separately formed in the container

and closure, special closure applying equipment is .

required. Cooperating screw threads, for ex-

ample, require either a revolving head or a re-

volving stage in the closure applying machine.
An object of this inventicn is an economical

method of providing a package with concealed :

closure retaining means. To this end, the specific
objects of the invention are an improved method
of forming a metal closure cap with concealed
container engaging means and an improved
closure blank particularly adapted to that pur-
pose. Other and further objects will appear from
the following description, with reference to the
accompanying drawings, in which:

Fig. 1 is'a top plan view of a closure and con-
tained assembled in accordance with my. inven-
tion;

Fig. 2 is a view of the assembled closure and
container in elevation;

Fig. 3 is an enlarged vertical sectional view,

partially cut away, showing the preferred form 3

of closure blank of my invention;

Figs. 4 and 5 are fragmentary views showing
modifications of the closure blank of Fig. 3;

Fig. 6 is a vertical sectional view, partially in
elevation, of a container and closure blank in
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position under a sealing head at the beginning
of a closure forming and applying operation;

Fig. 7 is a vertical sectional view, partially in
elevation, of the parts at the completion of the
closure forming and applying operation;

Fig. 8 is an enlarged fragmentary vertical sec-
tional view through parts of the preferred forms
of container and closure blank at the beginning
of the closure forming and applying operation;

Fig. 9 is a view similar to Fig. 8 but showing the
parts at an infermediate position in the opers-
tion;

Fig. 10 is a view similar to Pigs. 8 and 9 but
showing the parts at the completion of the op-
eration; and }

Fig. 11 is a view similar to Fig. 1¢ but showing a
modified form of closure applied to an alternative
container finish.

The package provided by my novel closure
blank and method of application is shown in Figs.
1 and 2 and.comprises a container 19 and a closure
28, in which, as shown in Fig. 2, the closure re-
taining means is concealed by a straight, smooth
skirt 286.

The preferred form of closure blank shown in
Pig. 3 includes a metal shell 2§ and a liner 22,
The shell is formed from a cup shaped blank and
has a recessed panel or diaphragm 23, a skirt
portion 24 depending from the panel 23, and a
main skirt portion extending upwardly and hav-
ing a downwardly tapered or upwardly flared
portion 25 and a cylindrical portion 28 terminat-
ing in an open bead 21. The lower énds of sKkirt
portions 24 and 25 are spun or otherwise formed
inwardly as at 28 to retain the liner 22.

This type of closure blank is particularly adapt-
ed for application to a container having a tapered
finish, such as that shown in Figs. 6, 7, 8, 9 and
10. This container has a body {1 and a finish §2
tapered toward the mouth of the container and
characterized by a screw thread formation {8,

A sealing head suitable for applying the closure
blank to such a container is shown in Figs. 6 and
7 and generally designated 88. The head is re-
cessed at 31 to receive a resiliently mounted cen-
ter block 32 and its spring 23, and has a counter-
bored recess 34 providing a shoulder 35 at its
enfrance to the recess 31.

In an applying. and forming operation, the

 closure blank 21 is placed on the container by

any suitable means with the liner 22 resting on
the mouth of the container, as shown most clearly
in the fragmentary enlarged view of Fig. 8, and
the assembled container and closure blank are
positioned beneath the closure-applying head 30.
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As the head descends, the center block 32 enters
the skirt of the blank and bears on diaphragm
23, as shown in Pig. 6. On continued downward
movement of the head, the shoulder 36 engages
and presses upon the bead 27 of the closure
blank, causing the metal of skirt portion 25 to
bend inwardly and progressively and into sub-
stantial conformation with the container finish
and the closure retaining means projecting there-
on. The flared skirt portion 25 is thus inverted

and made to conform to the screw thread forma-

tion 13 as most clearly shown in the fragmentary
enlarged views of Figs. 9 and 10. The resistance
of the spring 33, urging the center block 32
against the panel or diaphragm 23, assures seal-
ing contact of the liner 22 on the container
mouth. A sealing machine in which the head is
stationary and the container support is raised

to present the container and closure blank to the ’
head may, of course, be substituted for that de- :

scribed.

This operation provides a closure as shown in
Fig. 10 having a top panel and a depending hol-
Jow skirt of which the inner wall is threaded and

the outer wall smooth.. The diaphragm 23 of the :

closure blank becomes the top panel, the skirt
portion 25 provides the threaded inner wall, and
the skirt portion 2§ retains its initial formation
and overlies and conceals the threaded interior
wall. It will be understood that by reason of
the screw threads, the closure may be easily re-
moved and replaced.

I do not wish to be limited by any theory with
regard to the action which takes place within
the collapsing skirt of the closure blank during
its application to a container, but it is to be pre-
sumed that the metal follows the contour of the
screw thread formation on the container finish
by reason of itg resistance to deformation . by

bending moment, the result being that, at all 4

points, the metal will bend about the largest un-
restricted bending radius. The circular form of
the collapsing skirt in cross section apparently
resists cutward ccllapse, and I have carried out
the operation successiuvlly with a flat faced seal-
ing head. I prefer, however, to recess the head,
as at 34, so that the wall of this recess will not
only serve as a guide, but will also further as-
sure against any tendency to outward collapse,
as when the closure blank is made of very thin
pliable metal. Limits on the material and thick-
ness of the shell 21 have not heen fully deter-
mined, but satisfactory closures have been made
from commercial aluminum sheet of 29, 30 and
3t gauge and gauges above and below that range
should be permissible and are contemplated
within the scope of the invention. Cther fac-
tors, such as the material of the container, pre-
sumably would have greater effect than the par-
ticular metal or exact form of the closure blank.

I have chosen for deseription a form of my
invention adapted for applicaticn to a tapered
container finish. This type of finish is frequently
nreferred for easy removal of the closure, since
it minimizes binding, but my invention is not lim-
ited to such container finishes. When the con-
tainer has a straight finish, the portion 25 of the
closure blank skirt need not be flared and the
entire upstanding main skirt portion is prefer-
ably cylindrical. Fig. 11 shows s closure formed
from a straight skirted blank on a container with
a straight finish 42 provided with a parallel screw
thread formation 43.

Other modifications will be apparent. A
closed bead 51, Fig. 4, or a flange €1, Fig. 5, may
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be substituted for the open bead 27. Retaining
means other than a screw thread may be of ad-
vantage, as where the closure need not provide g
tight reseal, or where it need not be replaceable
on the container, and my invention is adaptable
to such alternative closure- retaining means, as
will be apparent to those skilled in this art.

It will also be appreciated that the closure
blank forming a part of my invention may be
conformed to a member having a closure retain-
ing. surface provided thereon, which is a dupli-
cate or master of g container finish with which
a completed closure may be used to form a pack-
age. In such an instance the closure blank is
fabricated in the form illustrated in Fig. 3 and
is thereafter applied to a die member, or master
finish, in the same manner as hereinabove de-
scribed for the application of the closure blank
to the closure retaining finish of a receptacle or
container. In this way a preformed closure is
provided for subsegquent application to a con-
tainer.

The above described and other meoedifications
and embodiments are contemplated within the
scope of my invention, and the invention is not
to be limited to the exact disclosure herein ex-
cept as it has been defined in the appended
claims.

What is claimed is:

1. A method of forming a closure on a con-
tainer, comprising the steps of forming a closurs
klank having a diaphragm, a relatively short skirt
portion depending from said diaphragm and a
relatively long skirt portion extending immedi-
ately upwardly from said relatively short skirt
portion, placing said closure blank on a container,
and applying pressure means against the free
edge of said upwardly extending skirt portion to
displace said edge axially to substantially the
plane of said diaphragm.

2. A method of forming a closure upon g con-
tainer having closure retaining means thereon,
comprising the steps of forming a closure blank
having a diaphragm, a relatively short skirt por-
tion depending from said diaphragm and a rela-
tively long skirt portion extending immediately
upwardly from said relatively short skirt portion,
placing said closure. blank on.a container with
said skirt portions akove said closure reétaining
means, and applying pressure against the free
edge of said upwardly extending skirt portion
to displace said edge axially to substantially the
plane of said diaphragm.

3. A method of forming a closure on a con-
tainer having closure retaining means thereon,
comprising the steps of forming a closure blank
having a diaphragm, a relatively short skirt por-
tion depending from said diaphragm, a relatively
long skirt portion extending immediately up-
wardly from said relatively short skirt portion,
and a liner retained within said relatively short
skirt portion, placing said closure blank on the
container with said skirt portions above said
closure retaining means, and applying pressure
against the free upper edge of said upwardly ex-
tending skirt portion to displace said edge axi-
ally to substantially the plane of said diaphragm.

4. A method of forming a closure on a con-
tainer having closure retaining means thereon,
comprising the steps of forming a closure blank
having a diaphragm. a relatively short skirt por-
tion depending from said diaphragm, a skirt por-
tion flaring immediately upwardly from said de-
pending skirt porticn, a straight skirt portion
extending upwardly from said flaring skirt por-
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tion and ending in a bead, and a liner retained

within said depending skirt portion, placing said.

closure blank on the container with said skirt
portions above said closure retaining means, and
applying pressure against said bead to displace
said bead axially to substantially the plane of
said diaphragm.

5. A method of closing containers having 2n
external closure retaining formation with s
metallic closure blank having a diaphragm, a
relatively short skirt portion depending from
said diaphragm and a relatively long skirt por-
tion extending immediately upwardly from said
relatively short skirt portion, comprising in-
verting part of the upwardly extending skirt
portion and pressing it against the closure re-
taining means by displacing another part of
said upwardly extending skirt pertion downward-
ly past the retaining means.

6. In a method of forming a closure on & con-
tainer, the steps comprising, providing a closure
blank having a diaphragm, a relatively short
skirt portion depending from said diaphragm,
and an integral relatively long skirt portion ex-
tending immediately upwardly from. said short
skirt portion, positioning said closure blank on
the mouth of a container with its relatively long
skirt portion directed upwardly, instigating rela-
tive movement between said upwardly extend-
ing skirt and said container, whereby said rela-
tively long skirt portion is progressively turned
inwardly into substantial conformity with a clo~
sure retaining finish on the container, and in-
terrupting said relative movement to leave a por-
tion of the relatively long skirt portion in enclos-
ing relationship to that portion of the skirt
which has been conformed to the container
finish.

7. In a method of conforming a closure blank
10 a closure retaining member, the steps com-
prising, forming a cup like closure blank having
& diaphragm and a relatively short inwardly di-
rected depending skirt portion in combination
with an upwardly extending integral skirt por-
tion of a length substantially twice as long as
the closure retaining member, placing said clo-
sure blank on an upper surface of the closure
retaining member with its inwardly directed de-
pending skirt portion surrounding and extend-
ing below said upper surface, and applying a
downward pressure on the upper edge of said
upwardly extending, relatively long skirt portion
to progressively turn the skirt into substantial
conformity with the closure retaining member
until the upper edge of the aforesaid relatively
long skirt portion is substantially in the plane
of the closure blank diaphragm.

8. As a closure blank for affixation to g con-
tainer, a metal shell having a diaphragm, a
relatively short skirt portion depending from said
diaphragm and a relatively long skirt portion
including a container engaging portion extend-
ing immediately upwardly from said relatively
short skirt portion,

9. As a closure blank for affixation to a con-
tainer having closure retaining means thereon,
a mefal shell having a diaphragm, a relatively
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short skirt portion depending from said dia-
phragm, a skirt portion flaring ubwardly from
said relatively short skirt portion, and & straight
skirt portion extending upwardly from said fiar-
ing skirt portion ending in a bead.

10. As a closure blank for affixation to a con-
tainer having closure retaining means thereon,
a metal shell having a diaphragm, a relatively
short skirt portion depending from said dia-
phragm, a relatively long skirt portion includ-
ing s portion adapted to engage said closure re-
taining means extending circumferentially up-
wardly from said diaphragm and immediately
surrounding said depending skirt bortion, and
& liner retained within said relatively short skirt
portion.

11. As an article of manufacture, a closure
blank for affixation to a container having eclo-
sure retaining means thereon, comprising a
metal shell having a diaphragm, a relatively
short skirt portion depending from said dig-
phragm, a relatively long skirt portion flaring
upwardly irom said relatively short skirt por-
tion, and a relatively long straight skirt portion
extending upwardly from said flaring skirt por-
tion, and a liner retained within said relatively
short skirt portion.

12. A closure blank suitable for conformation
to g closure retaining member, said blank com-
brising a diaphragm having a relatively short
depending skirt forming a recess with said dia~
bhragm for receiving. a liner, and g relatively
long skirt coextensive with and immediately sur-
rounding said short depending skirt and extend-
ing upwardly from said diaphragm, said rela-
tively long skirt including a container engaging
portion,

13. A closure blank suitable for conformation
to a member having closure retaining instrumen-
talities thereon, said blank comprising a dia-
phragm having a relatively short inwardly di-
rected skirt portion forming a recess with said
diaphragm for receiving and retaining a liner,
and a relatively long skirt coextensive with said
short depending skirt and extending upwardly
from said diaphragm, said relatively long skirt
including a container engaging portion.
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