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wood Park, and Willi F. Mayer, Chicago, Ill., assignors

to Continental Can Company, Inc., New York, N.Y., a

corporation of New York

Filed Nov. 7, 1967, Ser. No. 681,261
Int. C1. B67b 3/16; B65b 7/28; B31b 43/00

U.S. Cl. 53—357 2 Claims

ABSTRACT OF THE DISCLOSURE

A method and apparatus for attaching a cap shell in-
cluding a top and a depending skirt on the open end of a
container having cap retaining rib means projecting above
the opening end thereof. A compression force is applied
by a continuous member formed from a compressible
material about the periphery of the skirt to conform and
clinch the latter about the retaining rib means. The com-
pressible member is mounted so that the compression force
is ineffective at angularly spaced locations about the
periphery of the skirt to permit the metal to be displaced
in these spaces to form a plurality of narrow vertical ridges
projecting from the conformed portions. The resulting cap
is formed with continuous protuberances contoured sub-
stantially complementary to the container retaining rib
means and a plurality of spaced vertical ridges which pro-
ject from the non-conformed portions of the skirt.

BACKGROUND OF THE INVENTION
Field of invention

The present invention relates to a cap for sealing the
opening of a confainer and to the method and apparatus
for making the cap. More particularly, the invention re-
lates to a method and apparatus for forping a sealing cap
formed directly on the container structure and to the re-
sulting sealing cap structure.

The prior art

Heretofore two general methods have been used to form
sealing closures on containers.

" One of these methods employs the well-known crown
and crowner wherein a crown shell formed with side flutes
is reduced in diameter by a gradually constricting throat
in the crowner which serves to further reduce the diameter
of the valleys of the flutes. The valleys of the flutes are
thus forced under the cap retaining means of the container
by the side walls thereof as the latter are pressed inwardly
by the engagement of the constricting throat with the peaks
of the flutes. The retention or retaining force of the flutes
on the cap retaining means is accordingly dependent in
part on the radical strength of the flute side walls. This fact
may limit the material from which the crowns are formed
to those which form a flute side wall having a retention
force firmly sealing the crown about the retaining rib
means.

The second method uses a spinning or rolling tool which
is applied on the cap when the latter is disposed on the
container. To ¢onform the cap skirt in clinching relation-
ship about the retaining rib means the tool and the con-
tainer having the cap disposed thereon are rotated and
reciprocated relative to each other. The apparatus to
achieve these two motions is somewhat complex and re-
sults in an initial high cost of the apparatus and a corre-
sponding high operating cost. Moreover, this method is
limited for use with materials which may withstand the
rolling or spinning without failure.
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SUMMARY OF THE INVENTION

By the present invention there is provided a method for
sealing and forming a cap on a container in which there is
applied an inwardly directed compression force simultane-
ously along angularly spaced portions of the cap skirt so
that the portions thereof at which the force is applied are
displaced to conform and be clinched about the cap retain-
ing means and concurrently therewith form a plurality of
upstanding ribs in the spaces between which the force is
not applied.

This is accomplished by an apparatus including a hous-
ing into which the open end of the container having the
cap shell disposed thereon is inserted. Mounted in the
housing is a continuous compressible means which when
compressed is operative to simultaneously apply inwardly
directed forces along selective angularly spaced portions
of the skirt to conform the latter about the retaining ribs of
the container and thereby to seal the cap thereon.

The sealing cap which results from the process and ap-
paratus comprises a closed top having a depending skirt
including a plurality of angularly spaced portions which
are conformed to the retaining rib means so that a longi-
tudinal cross-section through the conformed portions is
contoured approximately complementary to a correspond-
ing underlying portion of said retaining rib means. In the
spaces between which the skirt is not conformed to the
retaining rib means, there is formed a plurality of vertical-
1y disposed ridges which serve to provide a gripping surface
to facilitate the removal and replacement of the cap from
and on the container.

DESCRIPTION OF THE DRAWINGS

FIG. 1is an enlarged elevational view partially in cross-
section of a cap shell which may be used in forming the
cap on the container;

FIGS. 1A and 1B are enlarged fragmentary cross-sec-
tional views of a cap shell showing different forms which
may be used to form a cap in accordance with the present
invention;

FIG. 2 is a cross-sectional view of the cap shell of FIG.
1 applied on a container and disposed in the apparatus for
forming the cap shell in sealing relationship about the
container top with the components of the apparatus shown
in the position prior to the application of the cap forming
force;

FIG. 3 is a cross-sectional view similar to FIG. 2 but
showing the components of the apparatus in the cap-form-
ing position to conform the cap shell to the container;

FIG. 4 is a cross-sectional view taken generally along
the lines 4—4 of FIG. 3 and showing the relief sections
into which the force applying member is compressed so as
to localize the inwardly directed forces along angularly
spaced portions of the cap skirt; and

FIG. 5 is a fragmentary top view of the container par-.
tially in cross-section and showing the finished sealing cap
disposed thereon. - :

PREFERRED EMBODIMENTS

Referring to the drawings there is shown 2 cap shell
10 formed by drawing and punching and having a top 11
with a downwardly depending flange or skirt 12. The cap
shell 10 is adapted to be used for sealing and covering
an opening 13 of a container 14 which may be of any
suitable form such as a wide-mouth jar or a bottle as
shown. .

Formed around the outer periphery of the container
opening 13 is a retaining rib means 16 about which the
cap skirt 12 is adapted to be conformed and clinched
into sealing relationship over the opening 13. In the em-
bodiment illustrated the retaining rib means is formed as
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a helix to define a thread for the easy removal and re-
placement of the cap on the container. It should be under-
stood, however, that a cap embodying the principles of
the present invention may be formed on various- other
forms of retaining rib means.

The cap shell is formed in sealing engagement about
the container 14 when the top 11 is disposed on the rim 17
and the skirt 12 depending downwardly and overlying
the retaining rib means 16. Radially inwardly directed
forces are -then simultaneously applied along angularly
spaced portions of the skirt 12 so that the skirt is dis-
placed in these spaced portions into engagement.and
conformity with the retaining ribs 16. The areas of the
skirt contignous to the portions of the skirt to which: the
force is not applied or ineffective are forced inwardly
into vertical planes to form side walls 18 of the outwardly
projecting ridges 19 as shown in FIG. 5.

In this connection it should be mentioned that the ma-
terial from which the cap shell is made is characterized
by being deformable under the radial forces exerted
thereon to conform the skirt about the retaining ribs 16
while at the same time being sufficiently rigid so as to be
capable of being removed and replaced on the container
without distortion of the resulting cap structure under
the manually applied . twisting force used to manipulate
the cap. The ridges 19 when formed of the above-char-
acterized material form in the nature of a gripping surface
about the periphery of the skirt 12 and thereby facilitate
the removal and replacement of the cap on the container.

The shell material may be made from metal having a
thickness of about .020 of an inch or a laminated sheet
having a core 10a of sheet metal of about .002 to .010
inch with outer layers 105 formed of a suitable plastic
adhered thereto as shown in FIG. . 1B. Preferably, the
outer plastic material is of the type which will readily
form a seal about the rim 17 of the container when the
cap 10 is applied thereon.

In the event that metal is used to form the shell 10, a
sealing gasket 15 may be applied to the inner surface of
the top 11. A typical -gasket or seal may be a flowed on
structure, as shown, a cut ring, a pad, or gasket.

The cap skirt 12 as shown may terminate with an out-
wardly turned flange 21 so as to facilitate the positioning
of the cap over the container opening 13. If desired, the
flange 21 may be formed with an inwardly turned curl 21a
as shown in FIG. 1A. The major diameter of the skirt 12
is preferably such that the inner surface thereof engages
the outer diameter of the retaining rib means 16.

The container 14 with the cap shell 10 disposed there-
over is inserted into a capping apparatus 22 wherein the
cap shell 10 is secured in sealing engagement over the
opening 13 of the container 14. As shown the capping
apparatus 22 comprises essentially ‘a -hollow. casing 23
which is attached to a suitable frame support structure
not shown. The casing 23 is provided at its lower end
with a tubular hollow head 24 having in inwardly extend-
ing annular flange 26 of which the inner diameter is sized
to provide a guiding action on the cap skirt 12 when the
container 14 is inserted through the annular opening 27.

Disposed on the flange 26 is a circular ring 29 formed
preferably as a continuous band. The ring 29 is formed
of a rectangular section and made from a compressible
material such as neoprene rubber or a composition suf-
ficient to withstand the compression forces or loading im-
posed thereon as more fully to be described hereinafter.

Engaging the upper surface of the ring 29 is a ram 31
in the form of a tubular cylinder which is reciprocal
within the bore 30 of the casing 23 and head 24. The ram
31 abuts at its lower end against the upper surface of the
ring 29, so that during relative reciprocation between the
head 24 and the ram, the ring 29 is compressed against
the flange 26. The cylindrical member or ram 31 is pro-
vided with two diametrically opposed slots 32 through
which there extends a guide strap 34 of which the ends
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4
are affixed as by clamping between the casing 23 and the
head 24.

Supported intermediate the ends of the straps 34 by
means of a vertically adjustable nut and bolt 36 may be
a support block or top pad 37. The top pad 37 may be
used to either control or limit the upward movement of
the container 14, to reshape the cap top 11, or increase
the force between the interface of the gasket 15 and the
container rim 17 in order to achieve an effective seal
therebetween during the formation of the cap. As shown
in FIGS. 3 and 4, the underside of the flange 26 is formed
with a chamfered surface 28 to assist in guiding the cap 10
disposed over the container into the hollow of the casing.
In this manner the cap 10 is retained in proper relation-
ship and suitably seated over the container opening 13.

Formed in the inner wall of the bore 30 adjacent the
inwardly projecting flange 26, is a plurality of angularly
spaced relief recesses or clearances 38. Upon a vertical
relative movement between the head 24 and the ram 31,
the ring 29 is. compressed and radially expands in the
direction of least resistance. Thus, the sections 39 of the
ring 29. in the angularly spaced portions between the
recesses 38 expands toward the skirt 12 to apply a radial
force thereon which: displaces the aligned sections 25 of
the skirt 12 into conformity with the retaining rib means
16. In this connection it should be noted that the com-
pressible material from which the ring 29 is formed is
such that it readily. conforms to the contour of the retain-
ing 1ib means 16 and thereby forms the skirt into con~
forming and clinching relationship thereabout. At the
same time the sections of the ring 29 in alignment with
the relief Tecesses 38 expand outwardly therein so that
the conforming force of the ring 29 is applied on the skirt
12 in a manner folding the portions contiguous to the
conformed sections 20 inwardly to form radially extend-
ing wall sections 18 defining the upstanding or outstand-
ing ridge 19.

From the foregoing it should be readily apparent that
a sealing cap is formed directly on the container in a
simple and expedient manner. The cap skirt 12 is con-
formed and clinched about the opening 13 and the re-
taining rib means so as to be securely fastened thereon.
At the same time there is provided a gripping surface in
the form of ridges 19 which facilitates the removal and
replacement of the cap 10 on the container. The removal
of the cap is accomplished by a simple twisting and lift-
ing action and the replacement by reversing the pro-
cedure used for removal. ’

‘What is claimed is:

1. A cap forming apparatus for applying a cap shell
having a top and a skirt depending therefrom in seal-
ing engagement on the open end of a container having
cap tetaining rib means adjacent the opening end, said
apparatus comprising a hollow casing adapted to receive
the open end of said container with the cap shell dis-
posed over said open end and with the depending skirt
overlying said cap retaining rib means, compression force
applying means supported by said .casing and disposed
about said container for applying inwardly directed forces
upon being compressed on and continuously around said
skirt so as to conform and clinch the latter on and about
said retaining rib means, means mounted in said casing
for vertical movement relative thereto for compressing
said compressible force applying means, and means ar-
ranged so as to render said compressible force applying
means ineffective at spaced locations about the periphery
of said skirt thereby to form substantially vertical out-
wardly projecting ridges in the portions of the skirt which
are not conformed and clinched about said retaining rib
means, said means rendering said force applying means
ineffective comprising spaced recesses formed in said cas-
ing into which said compressible force applying means is
compressed so as to be ineffective to apply an inwardly
directed force on said skirt.



3,537,234

2. The invention as defined in claim 1 wherein said
compressible force applying means is in the form of a
ring of continuous length and made from a compressible
material, and said casing includes means causing com-
pression of said compressible ring toward said container
so that the force associated with such compression is
applied on said skirt, thereby to conform the latter to
said retaining rib means, and wherein said compressible
ring is compressed into said recesses so that the forces
associated with the compression of said ring are ineffec-
tive to conform the portion of the skirt in alignment with
said recesses into conformity with said retaining rib
means.
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