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ABSTRACT

A method of forming container end panels from a sheet
of material includes inserting the material into a press
at a first level, banking the material at that level,
pessing the materlnl through a die and preliminarily form-
ing it in a continuous stroke but at a second level and
trangferring it laterally at the second level for reforming
and curling. <%he apparatus includes blanking and forming
tooling at a first station and reforming and curling tool- -
ing at second and third stations. Lhe reforming and
curling tooling is disposed at the second level and the
first, second and third stations are interconnected by an
endless, apertured belt also disposed at the second level.
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ABSTRACT 22 E; E)iiz ]~

A method of forming container end panels from a
sheet of material includes inserting the material into a
press at a first level, banking the material at that
level, passing the material through a die and
preliminarily forming it in a continuous stroke hut at a
second level and transferring it laterally at the second
level for reforming and curling. The apparatus includes
blanking and forming tooling at a first station and
reforming and curling tooling at second and third
stations. The reforming and curling tooling is disposed
at the second level and the first, second and third
stations are interconnected by an endless, apertured

belt also disposed at the gsecond level.
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METHOD AND APPARATUS FOR FORMING,
REFORMING AND CURLING SHELLS IN A SINGLE PRESS
BACKGROUND OF THE INVENTION

This invention relates ié general to a system,
method aﬁd apparatus for forming container end panels,
commonly called shells, from a sheet of material and
relates in particular to such a éystem in which the
entire oberation on the end panel from the initial raw
material to the finished epd, including bhlanking,
forming, reformihg and curling, is accomplishgd in a
single press, while positively controlling thﬁ shells
throughout the process and gréatly increasing ?;e;speed

of operation.

ADESCRIPTION OF THE PRIOR ART [
The forming of ends or shells for containersiéan
he seen from Bulse U,S, Pat. Nos. 4,516,420 éhd
4,549,424 and the refprming thereaf can he seén in Bulso
U.S. Pat. Nos. 4,587,825 and 4,587,826, Similarly,
curling operations aﬁd apparatus can be seen in Bulso
U.S. Pat. No, 4,574{608. Through the die fofming of
containers per se can be seen in Bulseo U,S. Pat. Nos,.
4,483,172 and 4,535,618, |
Also, representative of the prior patent art are
Bachmann U.S. Pat. Nos. 4,561,280 and 4,567,746 which
disclnse methods and apparatus for making shells for
cans including imparting a curl edge to the finished
product., Additionally, Maschke U,S, Pat. No. 3,812,953
and Kaminski U.S. Pat. No, 4,588,066 are relevant as
disclonsing article transfer hy apertured, endless helts.
Thus, the various operations contemplated in the

present application are, to at least some extent, in and
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of themselves known to the art. Accordingly, it is
known to hlank material from a sheet or coil; it is
known to form and reform the material; and it is known
to curl the peripheral edge for a double seaming
operation. However, the combination of all of these
features in a single press capable of extremely high
speed operation with a minimal amount of handling of the
end panel or shéll has not heretofore been known in the
art and it is this unique combination which is the
subject of the present applicatien.

In that regard, in a conventional operation,
where, for example, the shells are formed and then
converted to pull tab ends, the press will have tooling
capable of forming twenty-two shells per stroke. Thus,
such a twenty-two out press, operating at one hundred
fifty strokes per minute, would produce thirty-three
hundred shells per minute,

However, typical conversion equipment can convert
forty-two hundred shells per minute. Thus, in order to
take advantage of the conversion capacity, it would
normally he necessary to add a second shell press which
doubles the shell production cost. Since the goal is to

reduc; the cost per thousand, this is not a satisfactory

‘solution.

Aﬁraiternative golution is to speed up the shell
press, However, control of the ends becomes a serious
problem at higher speeds and leads to damaged ends which
is countérproductive.

Accordingly, Applicant has found, hy a combination
of multi-level feeding and handling and peositive helt

transfer, that speeds of up to or exceeding two hundred
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strokes per minute can be achieved without undue end
damage. -

Such a system makes it possible to eliminate
transfer line interferences, reduce tooling stations and
machine manning while enabling the shell technology to

keep pace with the conversion technology and reduce the

cost per thousand.

SUMMARY OF THE INVENTION

It, accordingly, bhecomes an ohject of the present
invention to combine in a single press the functiéns of
blanking, forming, reforming and die curling.

It is also an obhject of this invention to achieve
in a single press the various operations just referred
to with a minimal amount of handling of the article and
with positive contrel during the various forming steps
as well as during the transfer steps.

It has been found that these ohjects can bhe
achieved by feeding the stock into the press at one
level, providing for blanking, drawing and redrawing in
a single station by passing the material through the die
and depositing it in an épertured belt or a different
level for transfer to a reforming and curling statioen.
It has been found that in thie fashion no handling of
the article is required through the blanking, drawing
and reverée drawing operations, thereby minimizing the
risk of damage to either the article or to the coating
which the article carries in many instances,. It has
also been found that the multi-level appreach avoids
transfer line interference problems while permitting

very high speed operation.
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It has also been found that, by arranging the
tonling stations so that the blank, draw and redraw
stations are arranged along the axis of feed of the
material and then disposing the referming and curling
stations latera119 with respect to the direction of
feed, a positive belt transfer can he employed even with
extremely light-weight materials which are nét readily

susceptible to effective transfer by air at very high

n

press speeds

Accordingly, productién of an improved method and
apparatus for forming, reforming and curling shells in a
single press becomes the principal ohject of this
invention with other objects thereof becoming more
apparent upon a reading af the following brief
specification considered and interpreted in view of

-he accompanying drawings.

~+

OF THE DRAWINGS:

FIG. 1 is an elevational view, partially in
section, showing the overall arrangement of the system.

FIG. 2 is a plan view of the tooling layout
showing the blanking position.

FIG. 3 is an elevational assembly view, p@rtially
in section, showing one set of tooling in the blanking
position.

FIG. 3A is an enlarged fragmentary sectional view,
partially in section, showing the stock plate support.

FIG. 4 is an elevational assembly view, partially
in section, showing the tooling during formation of the
cup.

FIG. 5 is an elevational assembly view, partially

in section, showing the tooling during the preliminary
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FIG. 6 is an elevational assembly view, partially
in section, showing the tooling with the end
preliminarily formed and lifted back to the die line.

FIG, 7 is an elevational view, partially in
section, showing the transfer of the ends from one
station to another.

FIG, 8% is an enlarged elevational view, partially
in section, showing the tooling for reforming the end in
the down or receiving position.

FIG. 9 is an enlarged elevational view, partially
in section, showing the teooling for reforming the end in
the up or reforming position.

FIG. 10 is an enlarged elevational view, partially
in section, showing the tooling for curling the end in
the up or curling position.

FIG. 11 is a sectional view of the end following
the preliminary forming of FIGS. 3 and 4,

FIG, 12 is a sectional view of the end following
the reforming of FIG. 6.

FIG. 13 is a sectional view showing the end

following the curling of FIG. 7.

BRIEF DESCRIPTION OF THE PREFERRED EMBODIMENTS
It will first be noted that the invention is

illustrated in a double acting press wherein the press

.has inner and outer slides, each of which carries

certain tooling and each of which is capable of being
operated and adjusted independently of the other so that
the tooling carried by a particular slide can perform

its functions independently of, but in coordination
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with, the tooling of the other slide. Such presses are
well-known in the art and a representative one can he
seen in Ridgway U.S. Pat. No. 3,902,347, -

Referring first to FIGS. 1 and 2 of the drawings,
the overall arrangement can he clearly seen. As
previously noted, the double acting press includes inner
and outer slide holders 10 and 20 which carry the
tooling for blanking and preliminary forming the shell.,
Thezse slide holders are movable toward and away from the
press base as is conventional.

The tooling is arranged as shown in FIGS. 1 and 2
along the axis of feed X of the material into the press
ao that, as the material is fed along axis X, each cycle
of the press will enable the tooling to blank and form
chells in a number corresponding to the sets of tooliﬁg.
In the illustrations of FIGS. 1 and 2, this amounts to
twenty-two (eleven on each side of the centerline). '

FIGS. 1 and 2 also illustrate how the arrangement
permits utilization of a belt transfer since, once the
shells are preliminarily formed, they are moved out of
the preliminary forming stations to the secondary

stations on belts 50,50 in the directions Y. It should

:be noted here that the invention contemplates what may

he called a multi-level arrangement. Thus, referring to
FIGS. 1, 2 and 3, the material is fed into the press in
the direction X (See FIG. 2) along a stock plate 31 (See
FIG. 3) which is disposed on a first level and the
preliﬁiharily formed shell is transferred for reforming
and curliﬁg in the direction of arrows Y (See FIG. 2) on
belts 50,50 (See FIG. 1) disposed on a second level.

This avoids any transfer line interference. It will
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also be noted from FIG, 1 that there are two parallel
sets of tooling mounted in the press and that, after
preliminarily forming the shells, are moved away from
those sets of tooling in opposite directions Y,Y for
subsequent operations.

In the following detailed description, it should
he rememhered that operation on only one workpiece will
he considered, although the operations and tooling will
be repeated twenty~two times for each cycle in the
example illustrated.

With that in mind and referring next to FIGS. 1
and 3 of the drawings, it will bhe seen that an inner
slide holder 10 and an outer slide holder 20 are again
illustrated, As noted previously, the drawings
illustrate twenty-two sets of tooling carried by these
slide holders. Only one tooling set will be descrihed
in detail herein.

Thus, the inner slide helder 10 carries a punch
riser 11 secured thereto by one or more bolts 1lla. The
projecting end of the punch riser 11 carries a punch 12
secured thereto in adjustahble fashion by the screw 12a.
In this fashiqn, the tooling such as punch 12 can be
moved toward and away from the fixed base of the press
as slide holder 10 moves toward and away from the base.

The outer =lide helder 20 has an appropriate
hollow cavity within which the punch riser 11 and punch
12 of the inner slide holder 10 reciprocate
substantially independently of the movement of the outer
slide holder.

This outer punch holder 20 also carries with it

certain tooling. First, inboard is & sleeve 21 secured
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thereto by retainer 2la and screws 1h so as to he
reciprocal therewith. Outhoard of the sleeve 21 and in
concentriec surrounding relationship therewith is a first
pressure sleeve 22 and a fluid actuated piston 23 which
acts thereon. ‘qec ured to the projecting hottom end of
the outer punch holder 20 is a cut edge 24 which is
secured hy one or more screws 24a.

The fluid actuated piston 23 is carried by outer
punch holder 20 ahove first pressure sleeve 22 and is
controlled by fluid introduced through bhore 20a and
vented through bore 20b with bore 20a heing connected to
a suitable source of fluid supply (not shown).

Disposed heneath the inner and outer slide holders
10 and 20 is bhalster plate 40 afd die holder 30.
This bolster plate 40 has a central cavity therein which
receives a die core 41 mounted on a die core riser 4la
and secured thereto by screw 41hb. Surrounding the die
core 41 and die core riser 4la is a knockout piston 42
which is supported by fluidly actuated pistons 43 and
44,

Disposed just above the top surface 40a of the
base 40 is an apertured belt 50 which has a plurality of
apertures 51,51 which are sized appropriately so as to
receive an end, as will be described. This belt is
movable along top surface 40a of holster plate 40 by
suitahle drive means 50a, 50a which may take the form of
toothed wheels (see FIGS. 1 and 2), at least one of
which is driven. A stock plate 31 and a die holder 30
are also disposed hetween the slide holders 10 and 20
and the bholster plate 40, as can clearly be seen in FIG.

3 of the drawings. As previously noted, in keeping with
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the multi-level aspects of the invention, the stock
plate 31 is disposed at a first level while the helt 50
is disposed at a second, lower level,

The stock plate 31 is supported by one or more
fluid supported pistons as can he seen in the enlarged
view of FIG. 3A wherein plate 31 is supperted by piston
31b which, in turn, is supported by fluid supplied
through bore 31c.

The die holder 30 also carries on it a punch shell
and cut edge 3la which cooperates with cut edge 24 and
stock plate 31 and hlanks the material, as will be
described subsequently in greater detail.

Spaced laterally of the tooling just described in
FIG. 3 is tooling suitable for reforming the end and for
curling the end, as can he seen in FIGS. 1, 2 and 7 with
it being again noted that, in effect, only one primary
tonling station and one set of auxiliary tooling is
being described in detail.

Referring then to FIGS, 7 through 9, the reforming
station essentially includes a reforming die 32 carried

on the die hnlder 30 by one or more screws 32a. Beneath

fhgt die 32 is a punch 60 which is reciprocally mounted

in ca;ity 40b aof the bolster plate 40, A cam 62 is
disposed therein and rotation of the cam hy conventional
means (not shown) will move the rise of the cam into
engagement with cam follower A1 to elevate the punch 60
so as to force the preliminarily fermed end up against
the die 32 so as to reform it. In FIG. 8, the cam is
shown rotated down so as to permit the end E to be moved
into and out of position at the reform station. FIG., 9

shows the reform tooling in the up position with the end

0
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The curling station illustrated in FIG. 10 is
somewhat similar, except that the die 33 is cmnfiguféd
somewhat differently so as to curl the peripheral edges
of the end. Thus, die 33, which is mounted on die prlate
30 by one aor more screws 30a, has a contoured annular
recessed area 33a suitable for the curling operation.

The curling punch 70, which is slidably received
in bhore 40c of hase 40 is dimensioned so as to suppert
thé radiused area of the shell, as shown in FIG. 10.
Movement of punch 70 is controlled by cam 72 and cam
follower 71. It will readily be noted that the curling
tooling is illustrated only in the up position, but
would he moved down in a fashion similar to that
jllustrated with regard to the reform station in FIG. 8
to permit the end to be moved into and out of the
station.

It will also he noted that through bore 33c is
provided in die holder 30 and may he connected to a
source of air to assist in moving the curled end back
into the belt 50 if required. A similar bore 32 b is
present at the reform stdtion of FIGS. 8 and 9 for the
same reason;

" In use or operation of the improved device, it
will he assumed that the material M is fed into the
press along the stock plate 31 in the direction of arrow
X (see FIG. 2). The outer slide holder 20 will be moved
to thé down position of FIG. 3 and fluid pressure
exerted on the piston 23 through hore 20a will force the
first pressure sleeve 22 into holding relationship with

the material M, Further downward movement of outer

10
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slide holder 20 will cause the cut edge 24 to hlank the
material against cut edge 31a, as can be clearly seen in
FIG. 3 of the drawings. In that regard, it will be
noted that cut edge 31a is carried on die holder 30 and
does not move, As previously noted, however, stock
plate 31 is fluidly supported (see FIG. 3A). Therefore,
downward movement of cut edge 24 will depress stock
plate 31 a sufficient distance to permit the blanking
operation to take place.

Turning then te FIG. 4 of the drawings, it'will
first be noted that stock plate 31 ha; a through
aperture 31b and the die holder 30 has a through
aperture 30a. Continued downward movement of the inner
slide holder 10 forces the punch 12 down against the
previously hlanked material M, pulling it out of its
previously clamped position beneath sleeve 22 and
forming it into a shallow cup SC. As can be seen in
FIG. 4, the inner slide holder 10 continues downwardly,
as indicated hy the arrow A, while the outer slide
holder 20 is retracting. It will also he ﬁoted that the
shallow ecup SC carried on the end of the punch 12 is
forced down through the dpertures 30a and 31b in the die
holder 30 and stock plate 31 for further operation. As
previously noted, this makes it possible to take the
cup thr;ugh the press following initial forming helow
the entry level of the raw material on the top of stock
prlate 31, thereby greatly facilitating speed of
operation of the apparatus.

Turning then to FIG., 5 of the drawings, it will be
seen that a preliminary formed end E having the general

configuration of that shown in FIG., 11 of the drawings

11
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will be formed, This is accomplished by continued
downward movement of the inner slide halder 10 carrying
the shallow cup SC of FIG., 4 down through the aperture
30a and the die holder 30 until it contacts the die core
41 carried by the bolster 40. This die core is fixed,
but the liftout ring 42 is not fixed. Thus, movement of
the contoured nose of the punch 12 against the die core
41 will force the knockout ring 42 down and
preliminarily form the chuckwall CW and radiused area R
of the end E (see FIGS., 5 and 11), It will also bhe
noted here that the punch 12 has passed through one of
the apertures 51 in the belt 50 and forced end E
therethrough as well.

Referring next then to FIG. 6 of the drawings, it
will be seen that the inner slide holder 10 has begun to
move upwardly away from the bhase 40. As socon as the
punch 12 lifts off, the fluid pressure on pistons 43 and
44 through hores 40bband 40c from a suitable source (not
shown) will push the knockout ring 42 upwardly and it in
turn will push the end E up to the position of FIG. 4.
At that time, the end is frictionally engaged by belt 50
and held in one of the aﬁertures 51 thereof. As soon as
the punch 12 clears the belt 50, the belt can he indexed
an idle station and on to the next adjacent station, as
shown ecléarly in FIG. 7 of the drawings, wherein a
series of preliminarily formed ends E are shown
deposited in various pockets 51 of the helt 50, It
should he noted that in some instances it may bhe
necessary‘to apply air through bores 12b and 11bh of
punch 12 and riser 11 to strip the end from the punch.

It should be kept in mind at this point that the

12
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end has the general configuration shown in FIG. 11 of
the drawings at this stage of the operation,

Referring next to FIG, 8 of the drawings, and
assuming that the helt 50 has been indexed sufficiently
so as to bring the preliminarily formed end E to the
peosition illustrated in FIG, 8, it will bhe noted that
the cam 62 is rotated down so that the punch 60 is in
its retracted position. This, of course, makes it
possible to move the end into the position shown in FIG,
8. Rotation of the cam 62, however, as shown in FIG. 9,
will move the punch 60 upwardly. The punch 60 has a
contoured top surface 30 that it engages the center
panel CP, This upward movement of punch 60 against the
die 32 will bring the center panel CP of the end up into
contact with the die 32, However, since the punch 60 is
engaging the radiused area R of the end, this movement
will push the wall area CW over the die 32 and tighten
radius R and,‘in effect, reform the end to form a
reformed end RE,

Of course, continued mnvement of the cam about its
center point will permit the punch 60 to droﬁ hack down
to the position of FIG, é whereupon indexing of the helt
50 will move the reformed end RE, which now has the
configuration of FIG. 12 of the drawings, te the next
station. As previously noted, bhore 32bh may be connected
to a source of pressurized air to assist in returning
the reformed end RE to the belt if required.

Reference is now had to FIG. 10 of the drawings
wherein the curling station is shown. As previoﬁsly
noted, the toonling here is illustrated in the up or

operative position only. The cam 72 and cam follower 71

13
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of this station are similar to that of the station
illustrated in FIG. 8, Here, however, the die 233
carried by die plate 30 is of a different configuration
and has an annular pocket 33h suitable for curling the
peripheral edgeof the end. In that regard, it will bhe
noted that punch 70 is configured so as to support the
end RE about its periphery so that, when the end is
forced into pocket 31bh, the curling operation will bhe
prerformed. It is bhelieved readily apparent that when
the cam 72 is rotated about its center point, the punch
70 will drop down. This further rotation of cam 72 will
naturally permit the end to drop down and permit the
completed end, which now has the configuration of FIG.
13 of the drawings,-to be again deposited in one of the
pockets 51 of the helt 50 so that indexing of the belt
will remove the end from the station and move it on for
further processing.

It is possible that some assistance may he
required to strip the end in both the reforming and
curling stations as:already noted. Thus, air passage
33c may be employed at the curling station.

It will be seen then how a system has been
provided ih which multiple operations from blanking to
curling can bhe provided in a single press at high speeds
with minimal handling and positive control during the
various operations.

The multi-level and positive transfer arrangement
makes it possible to achieve very high operational
speeds while;safely controlling and handling the ends.

While a full and complete description of the

invention has heen set forth in accordance with the

14
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dictates of the Patent Statutes, it should be understood
that modifications can be resorted to without departing
from the spirit hereof or the scope of the appended
claims.

In that regarded, it will be noted that fhe
invention has been illustrated in connection with the
forming of bheverage container ends, but sanitary ends
having a profiled surface could also bhe produced therehy
by adding profiling tooling to the stations illustrated
in FIGS., 3 through 6.

Additionally, while applicant has illustrated and
described a cam actuated operation at the reforming and
curling stations, other activating means such as
pistons, for example, could be employed.

Finally, the invention is not intended to be
limited to the production of circular ends, bhut can also
be used to produce other shapes such as rectangular,

nbhlong or irregularly shaped and sized ends.
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1. A method of forming a container end panel from

a sheet of material, comprising the steps of:

(a) clamping the sheet of material bhetween

opposed pressure members and forming a blank

from the sheet of material;

(h) forming a cup from the blank in a continuous

press stroke while continuing clamping of the

periphery of said blank hetween said opposed

pressure members during =a paortion of the

forming operation;

(c) imparting a preliminary end ranel configura-

tion to said cup in the same continuous press

stroke; and

(d) passing said cup through the die used for

forming the cup prior tc.step [ 38

2. The method of claim 1 wherein said cup having

a preliminary end panel configuration is transferred

laterally with respect to the longitudinal centerline of

the press following step d.

3. The method of claim 2 wherein the material is

receivéd and bhlanked at a first level and is transfered

laterally after step d at a second level.

4. The method of claim 3 wherein said

cup is
reformed at a first station within the press.
‘ 5. The method of claim 4 wherein said cup is
curled at a second station within the press,

6. The method of claim 5§ wherein said second
station is disposed laterally with respect to the
longitudinal centerline of the press.

7. The method of claim 3 wherein said first

16
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station is disposed laterally with respect to the
longitudinal centerline of the press.

8, Apparatus for forming a container end panel
from a sheet of material in a double acting press having
inner and outer slide holders reciprocal with respect to
a fixed hase, comprising:

({a) a punch carried by the inner punch holder;

(h) a first cut edge carried by the outer punch
holder;

(¢) a stock plate resiliently mounted between the
inner and outer slide holders and the base
and bheneath the sheet of material and having
a through opening therein;

(d) a die holder disposed hetween the inner and

‘outer slide holders and the fixed base and

having a through aperture in axiél alignment
with said through aperture in said stock
rlate;

(e) a second cut edge carried by said die holder
and projecting into said opening in said
stock plate;

(f) said first cut edge being movable toward the
basg to blank the material in cooperation
Qifh said second cut edge;

. (g) a die core carried by the fixed base;

{h) said punch being movahle through said
apertures in said stock plate and said die
holder to engage the blank and preliminarily
form the end panel in cooperation with said
die core on a second level; and

(i) transfer means disponsed on the second level

17
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to transfer the preliminarily formed end
laterally with respect to the horizontal
renterline of the press.

_ 9. The apparatus of claim 8 wherein a reforming
station is disposed in the press adjacent said die core
on the second level; said transfer means operationally
interconnecting said die core and said reforming
tonling.

10, The apparatus of claim 9 wherein said
reforming station includes a reform punch carried by the
hase and movahle toward said die holder; and a reform
die carried by said die holder.

11, The apparatus of claim 10 wherein a cam and
cam follower are carried by the base for engagement with
said reform punch for movement thereof toward said
reform die,

12. The apparatus of claim 10 wherein said reform
die has at least one through air passage therein.

13, The apparatus of claim 9 wherein a curling
station is disposed in the press on the seocnd level;
said transfer means operationally interconnecting said
reformigéjstation and said curling station.

14. Thehapparatus of claim 13 wherein said curling
station includéé a curling punch carried by the base and
movahle toward said die holder; and a curling die
caffiéd,by said die holder.

15, The apparatus of claim 14 wherein a cam and
cam follower are carried by the hase for engagement with
said curling punch for movement thereof toward said
curling die.

16. The apparatus of claim 14 wherein said curling

18
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die has at least one through air passage therein..

17. The apparatus of eclaim 9 wherein said transfer
means includes an apertured, endless belt partially
disposed at the second level and spanning the distance
between said die core and said reforming station.

18, The apparatus of claim 13 wherein saidqd
transfer means includes an apertured, endless helt
partially disposed at the second level and spanning the
distaqce bhetween said die core and said reform and said
curling stations.

19, Apparatus for forming a container end panel
from a sheet of material in a double acting press having
inner and outer slide holders reciprocal with respect to
a fixed bhase comprising:

(a) at a first station, tooling carried by the
inner and outer slides and the base for
clamping the material and bhlanking the
material at a first level and preliminarily
forming the bhlanked material into end panel
configuration at a second level while
continuing to hold pressure on the blank;

(h) at a second station dispesed adjacent said.
first station, tooling carried hy the base at
the second level for reforming the
preliminarily formed end panel;

(c) at a third station disposed adjacent said
second station, tooling carried by the base
for curling the reformed end panel; and

(d) transfer means carried by the base at
the second level and interconnecting said

first, second and third stations.
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20.‘ Apparatus for forming container end panels
from a sheet of material in a press, comprising:

(a) parallel rows of hlanking and forming tooling
carried by the press and disposed transverse
to the direction of feed of the material into
the press and along one horizontal axis of
the press;

(hb) parallel rows of reform tooling carried by
the press and disposed parallel to said rows
of blanking and forming tooling and laterally -
outheoard thereof;

(c) parallel rows of curling tooling carried by
the press and dispesed parallel to said rows
of reform tocling and laterally outbhoard
thereof;

(d) said reform tooling and said curling tooling
being disposed beneath the level of entry of
the material into the press; and

(e) transfer means carried by the bhase for
transferring end panels between said blanking
and forming teooling, said reform tooling and
said curling tooling.

21, The apparatus of claim 20 wherein said
transfer means are disposed adjacent the level of said
Treform and curling toeoling and include a plurality of
endless, apertured belts extending outwardly from said
one horizontal axis of the press.

Inventors: JOSEPH D. BULSO, JR.
JAMES A. MCCLUNG
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