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This invention relates to the manufacture of
cap-shaped articles having rims with inward pro-
Jjections, such as threaded caps for containers,
bottles, jars, cans and the like, and more par-
ticularly to the removal of such formed articles
from the forming element. For convenience the
following description pertains to the manufacture
of threaded caps, but it will be apparent that the
invention is not limited thereto.

When a threaded cap or like article is formed
or shaped on a forming element, usually a punch
which cooperates with a suitable die, it cannot
be stripped off longitudinally due to the inter-
engagement between the thread in the forming
element or punch and the corresponding thread
in the rim of the cap. In general, two methods
have been used heretofore for removing such
caps. In some cases means such as a traveling
belt have been provided for rotating the formed
cap on the punch in the proper direction to spin
it off, and in other cases the forming head of the
punch has been made collapsible to release the
cap. The use of a collapsible punch, however, re-
quires mechanism which is costly to manufacture
and difficult to maintain in proper adjustment
and on the other hand, the difficulties in properly
adapting and synchronizing the operation of un-
screwing devices with a reciprocating punch are
considerable. Moreover, in certain types of caps
it is desirable to use a thread which terminates
short of the top of the cap or short of the edge
of the lip or rim of the cap, or both. For example,
a thread that extends to the top of the cap may
complicate the use of the usual inner paper liner
or gasket, whereas a thread extending to the edge
of the lip or rim may be undesirable in the case
of caps made of material such as paper and the
like.

According fo the present invention, broadly
considered, the cylindrical rim of the cap is
spread by fluid pressure directed radially out-
wardly against the rim to disengage the thread
in the rim from the corresponding thread in the
forming element, after which the cap can be
stripped off or otherwise removed from the form-
ing element in a longitudinal direction.  If the
material of the cap rim is not sufficiently stretch-
able and pliable, it may be desirable to divide the
rim into two or more sections by longitudinal or
axial slits to facilitate the desired spreading. If
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the material is sufficiently elastic, the rim may .

return to the desired cylindrical shape due to its
own elasticity, but if it does not do so, further
treatment may be desirable such as forcing the
cap through a circular die opening, a tube, ete,
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The fluid pressure may be supplied con-
veniently by passages in the forming element
which direct the fluid radially outward against
the rim, and preferably the outlets of these
passages are located in the bottoms of the grooves
in the forming element so as to disengage the
portions of the cap which project into these
grooves. The fluid pressure is controlled in timed
relation with the cap forming operation to disen~
gage or release the caps one by one as they are
formed, and in some cases this pressure will have
or can be arranged to have a longitudinally act-
ing component sufficient also to remove the caps.
In case caps still tend to adhere to the forming
element after the rims are spread, however, it is
desirable to provide longitudinally acting strip-
ping means which engage and remove the caps
positively from said element.

By way of example, the invention is described
hereinafter in connection with the manufacture
of threaded caps of paper, cardboard, and like
materials by a punch and die operation. Usually
such rims are sufficiently pliable and stretchable
that they can easily be spread by radially directed
pneumatic pressure. After the cap has been
formed by relative movement between the punch
and die members, further relative movement
‘causes the separation of the punch and cap car-
ried thereby from the die and the pressure fluid,
preferably compressed air, is then admitted
through passages in the punch head to the inside
of the cap rim to spread the rim and disengage
its threads from the punch head. The cap may
then be removed positively, if necessary, by
means of suitable stripping devices moving rela-
tively to the punch and conveniently engaging the
edge of the cap rim which has been spread away
from the punch head.

This operation permits of a particularly simple
and therefore preferred embodiment in which a
stationary bottomless die is used with a recipro-
cating punch the head of which passes entirely
through the die on the forming stroke. The cap
rim is then spread so that as the punch makes its
return stroke, the edge of the rim engages the
die and the cap -is stripped off the punch head.
The accompanying drawings illustrate this type
of cperation, together with apparatus particu-
larly adapted thereto, but.it is to be expressly
understood that said drawings are for purposes
of illustration only and are not to be construed

" as a definition of the limits of the invention, ref-
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ference being had to the appended elaims for this
purpose.
In the drawings,
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Fig. 1 is a sectional view of the apparatus;

Fig. 2 is a section through the punch on the
line 2—2 in Fig. 1;

Tig. 3 is a side view of the punch head;

Fig. 4 is an enlarged sectional view of part of
the punch head with a formed cap. thereon; and

Fig. 5 is a perspective view of the completed
cap.

The cap | may be made of paper board or-

cardboard which is sufficiently compressible to
form a raised thread 2 on the inside of the rim
3. As shown in Fig, 5, this thread may be inter-
rupted at 4 short of the edge of the cap rim.
and at 5 short of the top af the cap. The top
of the cap may be provided if desired with a
plurality of concentric corrugations 6, but these
are not necessary. It will also be understood that
the material of the cap and the form and length
of the thread are matters of choice which is
governed principally by the conditions of use in
each case.

One of the caps is completed and discharged
on each reciprocation of a punch 1 carried by
a punch holder 8 which is reciprocated by any
suitable means (not shown). In the form shown,
the punch body 7, washer 9, and punch head 10
are assembled on the punch holder 8 by means
of a bolt If extending through a central hole
in the punch body and threaded at 12 into a
boss 13 on the punch head, the other end of
the bolt carrying a nut 14.

The punch cooperates with a bottomless circu-
lar die 15 of any suitable type. In the form shown,
this die is secured by studs 16 in a die holder {1
which is mounted at I8 above a support 8. If
it is desired to form the corrugations 6 in the
cap, a circular member 20 having concentric
raised corrugations 21 is located directly beneath
the die opening.

The caps are formed from blanks. positioned
over the die opening, one being shown at 22. As
the punch descends, the punch head 10 enters
the die opening and the blank is formed around
it into a cap. If the blank 22 is larger than
required, as when a continuous strip of material
is used, the washer 9 is made slightly larger than
the punch head to pinch or cut off the extra
material against the edge of the die opening.
The punch head has a helical groove 23 of the
desired pitch and length, into which the material
of the cap is compressed (Fig. 4) as the punch
moves into and through the die to form the thread
2. The punch carries the formed cap entirely
through the die and against the bottom member
20 at the end of its stroke, the bottom of the
punch head having concentric grooves 24 co-
operating with the corrugations 21 of the bottom
member 28.

For spreading the cap rim 3 and disengaging
the thread 2 from the groove 23, a plurality of
radial compressed air passages 28 open into the
bottom of the groove at suitably spaced points.
Each passage 25 communicates with a vertical
passage 26 tapped into the punch head, the
upper ends of these vertical passages opening into
a circular distributing groove 26’ formed in the
top of the punch head. Compressed air is sup-
plied to this groove at the proper time through
aligned passages 21 and 28 in the washer 9 and
punch body 7, respectively, and an air supply pipe
29 which may be flexible or otherwise suitably
arranged to accommodate the reciprocating
movement of the punch.

As the punch moves upward on its return
stroke, the compressed air spreads the cap rim
into the position shown in Fig. 1, disengaging
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the thread from the groove. If the cap is not
blown off the punch by air pressure, it is carried
up with the punch until the spread rim engages
the bottom of the die as indicated in Fig. 1
and is thereby positively stripped off the punch
head. The caps dropping in succession onto the
member 20 may be removed in any suitable man-
ner, as by means of intermittent jets of air from
the pipe 30. The spread rims may be straight-
ened if necessary by simply forcing the caps in
a eolumn or stack through a tube or the like
having the-diameter of the die opening.

The method and apparatus which have heen
particularly described above are preferred be-
cause of their great simplicity but complete re-
liability and effectiveness. The caps are formed
and positively removed with a minimum of parts,
moving or otherwise, while complicated and ex-
pensive mechanisms are entirely eliminated.
These same advantages exist. to a large degree in
other. types. of operations performed with dif-
ferent apparatus, many of which variations will
now occur o those skilled in the art, and it will
also be understood that the invention is ap-
plicable broadly to the production of any cap-
shaped article the rim portionr of which projects
into recesses in the surface of the forming ele-
ment. Reference should therefore be had to
the appended claims. for a definition of the limits
of the invention.

What is claimed is:

1. The method of forming a cap-shaped ar-
tiele having a threaded rim which comprises
forming the article on the head of a punch by
relative movement of the punch and a cooperat-
ing die, the punch head being grooved to form
the thread and projecting through the die at the
end of the forming siroke, then spreading the
rim by outwardly directed fluid pressure to dis-
engage the thread from the punch head, and then
removing the article from the punch head by

engagement of the spread rim with the die on .

relative movement of the punch and die in the
opposite direction.

2. Apparatus for making cap-shaped articles
comprising relatively movable punch and bot-
tomless die members adapted to form an article
from a blank of material, the punch head with
the formed article thereon projecting through
the die at the end of the forming stroke, said
punch head having a recess into which a portion
of the rim of the formed article projects and
also having passages which open radially out-
ward toward said rim, and means for supplying
fiuid pressure to said passages to spread said rim
and disengage said portion from said recess, the
spread rim engaging the die on relative move-~
ment of said members in the opposite direction
to remove said article from the punch.

3. Apparatus for making cap-shaped articles
with threaded rims comprising relatively mov-
able punch and bottomless die members adapted
to form an article from a blank of material, the
punch head with the formed article thereon
projecting through the die at the end of the form-
ing stroke, said punech head having a substan-
tially cylindrical surface with a helical groove
therein and also having passages which open
radially outward toward said rim, and means for
supplying fluid pressure to said passages to
spread said rim and disengage its thread from
said groove, the spread rim engaging the die on
relative movement of said members in the op-
posite direction to remove said article from the
punch.
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4. Apparatus for making cap-shaped articles
with threaded rims comprising relatively mov-
able punch and bottomless die members adapted
te form an article from a blank of material, the
punch head with the formed article thereon
projecting through the die at the end of the
lorming stroke, said puach head being substan-
tially cylindrical and having a helical groove the
axial extent of which is less than the axial ex-
tent of the surface on which the rim is formed,
said punch also having passages therein which
open radially outward toward said rim, and
means for supplying fluid pressure to said pas-
sages to spread said rim and disengage the thread
thereof from said groove, the spread rim engag-
ing the die on relative movement of said mem-
hers in the opposite direction to remove said ar-
ticle from the punch.

5. Apparatus for making cap-shaped articles
with threaded rims comprising relatively mov-
able punch and bottomless die members adapted
to form an article from a blank of mafterial, the
punch head with the formed article thereon
projecting through the die at the end of the
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forming stroke, said punch head being substan-
tially cylindrical and having a heiical groove
vherein and also having passages which open into
the bottom of said groove at spaced points, and
rieans for supplying fluid pressure to said pas-
£ages to spread the rim of said article and dis-
engage iis thread from said groove, the spread

rim engaging the die on relative movement of
id members in the opposite direction to re-
meove said article from the punch.

ARTHUR F. STAGMEIER.
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