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outwardly from the central panel, blending into a curved flanged portion.
In one prior art method the This invention relates to metal shells used to
blank is formed to include a groove around the form ends of can type
containers, and, in particu-   central panel inward from the chuckwall.
This lar, to a method and apparatus for making such    5    initial blank
is then subjected to a rotary curling shells said method and apparatus
being defined in    operation to form a curled edge on the flange, the the
preambles of claims 1 and 13, respectively.      curled edge being turned
somewhat under the Such method and device are known from
flanged portion. US-A-4,109,599.                                       From
the curling operation, the partially formed Many can type containers, for
example beer   10   shells are fed through further tooling where they cans
and soft drink cans, are required to withstand  are gripped in the flange
portion, while the curled internal pressure, rough handling, and
substantial   edge is protected in the tooling against deforma- temperature
differences, yet maintain a complete    tion. If the groove is already in
the blank, then the hermetic seal to protect the contents of the can.
groove may be reformed. If not, the thus clamped Cans of this type are used
in very large volumes,   15   blank is moved against a stationary support
billions of cans per year, and at present the metals  applied against the
major underside of the central most used for this purpose are aluminum and
panel. steel.                                                There is an
unsupported region in the shell The typical modern can consists of a
unitary       comprising the edge of the central panel which deep drawn
body, usually with a necked inward   20   overlaps and extends beyond the
stationary throat at the top which terminates in an outwardly   support,
out to the region where part of the extending body curl, and an end for the
can which    chuckwall is clamped. This action places the blank comprises
the shell (to which the present inven-  in compression, and results in a
reshaping of the tion pertains) provided with self-opening structure
unsupported band of material between the chuck- such as tear tabs and
related score lines in the    25   wall and the central panel, into a shape
which shell. The shells are manufactured from sheet        defines a
reinforcing channel or countersink at the metal by severing a suitable
blank from a strip      bottom of the chuckwall and into the periphery of
thereof, forming the blank to define a central panel  the central panel.
Thus, the formation of the end surrounded by a reinforcing countersink and
shells according to the prior art requires a three chuckwall configuration,
and a shell curl which is   30   stage operation including in some cases a
rotary designed to interact with the body curl in seaming   curling step,
and the above described formation of apparatus, to attach the end to the
can with the     a reinforcing channel shape into the shell results
requisite hermetic seal. In most instances the       from a working of a
band of the metal blank underside of the shell or end curl is provided with
a  between the chuckwall and the central panel which sealing compound to
assist in the formation of the   35   is essentially uncontrolled and thus
susceptible to seal.                                                breaks,
distortion, or potential thinning of the shell The shell is the basic part
of the end and is      at this critical point in its structure. operated
upon in converting apparatus which           According to the method and
apparatus as apparatus which adds the desired score lines, tear   known
from US-A-4,109,599, the blank is pre- tab, and the integral rivet
attachment between the   40   formed as defined by features a) to c) in
claim 1. shell and the tab, all in known manner. The sealing    However,
once the junction area between the compound may be applied to the underside
of the      panel and the chuckwall of the blank is formed, this shell,
specifically to the downward facing or        junction area is provided
with a relatively small bottom portion of the shell curl, either before or
radiusofcurvatureandisinparticularsubjectedto after the converting
operation, or after, the former   45   drawing in this region which results
in thinning of being more typical.                                 the
material. One of the major endeavors of designers of can       Then, the
central panel area is moved upwardly ends is to provide a shell of as thin
material as is  thereby producing a countersink groove in the possible,
since this can result in substantial sav-  area of said junction, which
countersink groove, ings of material, and therefore expense. However   50
however, has substantially the same radius of
theintegrityoftheshell,anditsabilitytowithstand      curvature at its lower
end as the junction area buckling from  internal pressures in particular,
before. impose restrictions upon the use of very thin         This is due
to thefactthatthe chuckwall and the material in the shell formation. The
ability of the  panel area are not separately gripped from both thin metal
to withstand the drawing and working    55   sides. imposed upon the blank
during the formation of        In view of this state of art it is the
object of the the shell generally calls for use of somewhat        present
invention to provide a method and thicker metal, in orderto accommodate
thinning in    apparatus as defined in the preambles of claims 1 the region
where the reinforcing structure is        and 13, respectively, which
permit a relatively formed in the shell.                           60
sharply bended countersink groove without sub- In typical prior art
operations for the forming of  stantial drawing and thinning of the
material in the shells, a blank is severed from metal sheet material  area
of said countersink groove. and it is then formed to a shape comprising a
This object is achieved by a method and generally flat central panel and a
chuckwall         apparatus according to claims 1 and 12, respec-
extending, in this initial stage, upwardly and    65   tively. 2 
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invention, therefore, provides          manner in which the partially
formed shells methods and apparatus in which shells are manu-       remain
attached to the stock after operations at factured at a high rate, having
more uniform          the first tool station; thickness throughout,
including the requisite           Figs. 17 and 18 illustrate another
embodiment chuckwall and the reinforcing panel wall connect-    5    using
upper and lower tool stations in an inverted ing between the chuckwall and
the central panel       under-drive style of reciprocating press; of the
shell. In addition, the shells have an           Fig. 19  illustrates  a
further embodiment improved partial curl at their periphery in which
employing two presses operating sequentially on the inward edge of the curl
is preformed such that    stock, using the forming shown in Figs. 15 and
16; during the seaming operations, when the end    10       Figs. 20 and 21
show first station tools for a formed from the shell is attached to a can,
the curl  double acting press; and will roll smoothly into the curled seam,
minimiz-       Figs. 22, 23 and 24 show second station tools ing the
possibility of wrinkled seams and/or punc-    for a double acting press.
tures or cuts of the can neck in the region of the      The making of a
shell is generally divided into seam.
15   two operations, each of which can be carried out The invention
provides processes of manu-           within conventional reciprocating
presses having facturing shells, in which the shells are formed in
specially adapted tooling. A typical single acting multiple steps by
reciprocable tooling in one or      press utilized might be a Minster
P2-45, which more types of presses and no additional curling       type is
shown in Figs. 3 and 4. Such a press or the like is necessary to finish the
desired    20   includes a drive motor M coupled to a flywheel preformed
curl at the periphery of the shell.         FW on the press crankshaft CR
which reciprocates The inventive method therefore provides a           the
ram RA along gibs G that are mounted to [err] shell for making can ends
which is charac-    posts PP extending upwards from the bed BA. terized by
more uniform concentricity of the inner    The upper tooling UT is fixed to
the bottom of the and outer curl with the chuckwall, more uniform    25
ram, and the cooperating lower tooling LT is fixed thickness especially
through  the connection          to the top of the bed. between the
chuckwall and the central panel, and        The relatively thin metal stock
S, from which an improved preformed curl.                           the
shell is formed, is fed incrementally from a roll Other objects and
advantages of the invention       R into the front of the press, to first
tool stations will be apparent from the following description,   30
within the press. The press ram operates at each the accompanying drawings
and the appended            of these first stations 10a, b, c and d (Fig.
12) to claims.                                               form blanks B
(Figs. 5-8) from the stock, and to In order that the invention may be more
readily     form shell pre-forms from the blanks. The par- understood,
reference will now be made to the         tially completed shells or
pre-forms are then accompanying drawings, in which:                35
transferred to corresponding second tool stations Fig. 1 is a view of the
top of a typical beverage   12a, b, c and d where the forming of the shells
is can, with a portion broken away and shown in          completed and the
shells are discharged from the cross-section to illustrate the seam between
the      sides of the press. The scrap exits the rear of the can body and
the end;                                 press into a conventional chopper
(not shown), Fig. 2 is a broken and shortened cross-sectional   40   from
which the scrap is collected to be reclaimed. view of a shell for a can
end;                          In certain preferred embodiments of the
inven- Figs. 3 and 4 are, respectively, front and side     tion, for each
stroke of a press partially formed views of a typical single acting press
as utilized in  shells are finished by each second tooling station referred
systems of the present invention;           while blanks are partially
formed by each first Figs. 5, 6, 7 and 8 are enlarged (beyond actual   45
station tooling. Moreover, in some embodiments size) partial
cross-sectional views of tooling used   the transfer of shells between
stations is accom- in accordance with a preferred embodiment of the
plished so quickly that shells partially formed at invention at a first
operating station to form a      first stations by one press stroke are
completed at partially completed shell;                            the
second station by the next succeeding stroke. Figs. 9, 10 and 11 are
similar enlarged partial   50  It will be noted from Fig. 12 that the first
tooling cross-sectional views of the tooling and its          stations 10a,
b, c, and d are spaced apart so as to sequential operation at a second
station to com-      remove blanks from the stock across its entire plete
the formation of shells;                        width and along its length
to maximize utilization Fig. 12 is a schematic plan view of multiple dual
of the stock material, even though the scrap is tool stations in a press of
the type shown in Figs. 3    55   reclaimed. These stations are also spaced
accord- and 4;                                                ing to the
step-wise advace of the stock, in the Fig. 13 is a schematic plan view
similar to Fig.    direction of the arrow. The second tooling 12, showing
another embodiment of multiple tool       stations are located outwardly of
the path of the stations;
stock, along the transfer mechanisms as later Fig. 14 is a schematic plan
view of a further   60    described. The layout of the first and second
embodiment, in which the partially formed shells      tooling stations is
ideally arranged within the area remain attached to the sheet stock at the
first       of the bed and ram of the press so as to distribute operating
station, and are carried thereby to a       the loading on the press in as
symmetrical a 



second operating station;                             manner as is
possible. Figs. 15 and 16 are views illustrating the   65       Fig. 2
shows in cross-section, substantially 3    5               EP 0149185 B1
6 enlarged beyond the normal size of an actual         material between die
cut edge 14 and blank punch shell, the configuration of a finished shell as
30. provided by the invention; the central panel is        Since the blank
punch 30 and punch center 34 broken to shorten the view. The shell is, of
course,  move simultaneously, the lowermost surface of an integral metal
part, made from a suitable metal    5    blank punch 30 must lead the
lowermost surface blank, shaped as previously described, and in its    of
punch center 34 by some distance so punch final configuration including a
flat central panel P,  center 34 does not interfere with the stock S a
countersunk reinforcing area CS extending into     during blanking. a
relatively straight upward and outward shaped        Further, the distance
by which blank punch 30 chuckwall CW, and a lip or curl edge portion CRL
10   leads punch center 34 is less than the distance at which terminates at
the inner curl diameter CD, all  which the uppermost surface of center
pressure formed by reciprocating tooling without rolling or   pad 25 is
above the uppermost surface of draw turning operations.
ring 24 in lower tooling 12. This causes the entire central panel of blank
B to be clamped between First Station Tooling and Operation            15
punch center 34 and center pressure pad 25 first, The tooling for the first
stations is shown in     followed by pinching of the outermost part of
Figs. 5-8, it being understood the upper tooling     blank B between blank
punch 30 and draw ring 24 UT is connected for operation by  the press ram,
before any forming begins. Use of the central while the lower tooling LT is
fixed to the press     clamping secures the blank B in a centered posi-
frame at the top of the bed.                   20   tion within the tooling
during subsequent forming The lower tooling includes die cut edge 14, over
of a shell from the blank. Holding the blank in a which the metal stock S
as it enters the tooling at  centered position contributes to controlled
work- a level generally indicated by line 16. Die cut edge  ing of the
blank and minimizing variation in the 14, along with die form  ring 18 are
solidly         curled lip portion CRL provided at the outer edge supported
on a suitable base member. Addition-   25   of the completed shell,
providing a more even ally, the lower tooling includes draw ring 24,
amount of material for later seaming. positioned between die form ring 18
and die cut       As the press ram continues downward, the edge 14. A
center pressure pad 25 is located         blank punch 30, support ring 32,
and punch center concentrically within form ring 18. Draw ring 24 is  34
all continue to move simultaneously. At the supported by springs (not
shown), mounted in   30   point illustrated in Fig. 5, the blank is still
pinched the base member, which, compress due to              between blank
punch 30 and draw ring 24 and pressure exerted upon draw ring 24 when the
between punch center 34 and pad 25, beginning tooling is closed. The center
pressure pad 25 is    the formation of the shell over die form ring 18. It
also supported by a spring (not shown) whicn will    will be noted that as
the blank B is formed over compress in response to force exerted by the
35   form ring 18, it is pulled from between blank upper tooling.
punch 30 and draw ring 24. When the tooling is open, draw ring 24 and
Referring to Fig. 7 the press ram continues to center pressure pad 25 are
retained in the lower     move downward as the punch center 34 begins to
tooling with draw ring 24 bottoming against die     form the chuckwall CW
on blank B. The blank cut edge 14 and center pressure pad 25 against   40
material is no longer held between the blank form ring 18. The uppermost
surface of draw ring     punch 30 and the draw ring 24, but is still held
24 is then at a position some distance below the     between punch center
34 and pad 25, and the lowest point of shear on the die cut edge 14, while
draw ring 24 no longer controls the formation of the uppermost surface of
the center pressure pad     the shell. The clearance between the inside
dia- 25 is some distance above draw ring 24 and    45   meter of the blank
punch 30 and the outside below the lowest point of shear on die cut edge
diameter of the die form ring 18 is selected to 14.
provide an appropriate amount of drag or The upper tooling is provided with
blank punch     resistance on the blank B to insure proper forma- 30
positioned to cooperate with draw ring 24 for     tion. The inside diameter
of blank punch 30 asthe tooling is closed. A knockout and positioner   50
slightly narrows (shown exaggerated for clarity). 32 is located above die
form ring 18, and punch      Thus, near the end of the press stroke, as can
be center 34 is provided with an appropriate con-       seen by comparing
Figs. 7 and 8, the drag on the figuration to produce the partially
completed        outermost portion of blank B is increased. This is shell,
as well as to clamp a blank in cooperation    to insure that this portion
of the resulting shell with center pressure pad 25. Blank punch 30,   55
pre-form is drawn more tightly over die form ring knockout and positioner
32, and punch center 34      18 so that the curl found in shell 48 extends
to the are all closed simultaneously upon the lower         very edge of
the pre-form, without any straight or tooling as the press ram is lowered.
less than fully curled portions. The sequential operation of the first
station        In Fig. 8, the tooling is shown in its closed tooling to
produce the blank from the stock and    60   position with the press ram
bottomed against 



partially form a shell is shown in Figs. 5-8. In Fig.  appropriate stop
blocks. The first portion of the 5, the tooling is shown already partially
closed.    shell formation operation is completed, with the The stock S
enters the tooling along a line          flat central panel 10 terminating
at a relatively indicated at 16, and as the press ram is lowered, a  large
radius area 52 to produce a soft stretch so as flat blank B is produced by
shearing the stock   65   not to overwork the material in this area. The 4
7               EP 0 149 185 B1                    8 large radius area 52
forms the junction region of  insert 71 is mounted within panel form punch
66. chuckwall CW with the central panel, and will later  A  spring pressure
pad 72 is concentrically form the shell countersink and panel form radius.
mounted between curl die 64 and panel form A sufficiently large radius is
provided that a much  punch 66, supported by a plurality of springs (not
tighter radius can later be provided for the shell   5    shown) mounted
within the base which supports countersink while maintaining sufficient
material  the lower tooling. Vacuum  passageways (not thickness. It can be
seen from Fig. 8 that the      shown) supply vacuum to the upper surface of
reverse bends applied to the inner wall of die     panel form punch 66.
center form ring 18 and the outer wall of punch      The upper tooling
includes a curl form punch center 34 serve to produce a straight chuckwall
10   and positioner 84 having a projection 85 for CW without either inward
or outward bowing,         defining the forming characteristics of the
lower enabling the shell to fit accurately within the   surface of form
punch  and  positioner 84. second station tooling.
Additionally, panel form  die 86 is mounted The shell is further provided
with a lip 53       generally for movement along with the form extending
generally outwardly and upwardly   15   punch and positioner 84. Panel form
die 86 is from the chuckwall 51, but having general down-     supported
from the press ram through a plurality ward curvature. Lip 53 is provided
with two         of springs (not shown), which are selected to distinct
curvatures, giving lip 53 a "gull-wing"    provide a "dwell" in the
downward movement of cross-sectional configuration. Its portion adjacent
panel form die 86 as the press ram is lowered. chuckwall CW has only slight
relative curvature   20   Further, vacuum passageways (not shown) are and
thus provides the upward extension of lip 53,  provided through panel form
die 86, form punch [err] the outermost portion is provided with a    and
positioner 84, and their mounting respec- relatively sharp downward
curvature by dieform      tively, thus vacuum may be supplied to the lower
ring 18. However the outer edge of lip 53 is       face of panel form die
86. located to at least even with, if not above, the   25  The sequential
operation of the tooling of each point where lip 53 connects with the shell
chuck-   of the second stations for completion of a shell is wall CW.
shown in detail in Figs. 9-11. The shell pre-form Upon closure of the
tooling, knockout and         enters the open tooling of the second station
and positioner 32 does not contact the partly com-      is properly
positioned on the lower tooling. The pleted shell. Once the forming
operation. has been   30   large radius area 52 and chuckwall CW  are
completed, the press ram is raised to open the      supported by the spring
pressure pad 72, with the tooling, and the shell pre-form is held within
entire central panel P supported some distance blank punch 30 by the tight
fit of the lip 53 therein,  above insert 71. The shell pre-form is located
and and is carried upward by the upper tooling. Once    held in place by
the vacuum supplied to the upper the lowermost portion of the shell
pre-form has   35   surface of panel form punch 66. cleared the stock level
indicated in Fig. 5 at 16,   In Fig. 9, lowering of the press ram causes
panel knockout and positioner 32 halts its upward        form die 86 to
contact chuckwall CW, clamping it movement while blank punch 30 and punch
between panel form die 86 and spring pressure center 34 continue to rise
with the press ram.      pad 72. The spring pressure on form die 86 is When
upward movement of knockout and posi-  40   selected to be more easily
compressible than the tioner 32 is stopped the shell pre-form will contact
springs supporting the pressure pad so that, once it, and this pushes the
shell pre-form from within  contact with chuckwall CW is made, panel form
[err] still-moving blank punch 30.                    die 86 is held in
position by spring pressure pad The partly formed shell pre-form is then
held in  72 and begins to dwell despite further lowering of position on
knockout and positioner 32 through   45   the press ram. Subsequently, form
punch and application of a vacuum, via appropriate passage-   positioner 84
contacts lip 53. ways (not shown) through the upper tooling to        As
seen in Figs. 9 and 10, continued downward the surface of punch center 34.
This vacuum then    movement of the press ram causes the form causes the
shell pre-form to adhere to the surface  punch and positioner 84 to begin
to push shell lip of knockout and positioner 32 until it is removed.   50
53 toward its intended final configuration. The Upon completion of the
first operation the shell  shell pre-form continues to be clamped between
pre-forms are moved by transfer systems such as     panel form die 86 and
spring pressure pad 72, described in copending U. S. application Serial
with panel form die 86 continuing to dwell until No. 571,051 filed on the
same date as this applica-  downward movement of the press ram causes tion,
to a corresponding one of a plurality of   55   panel form die 86 to bottom
against an upper second stations for completion of the formation     base
plate (not shown). process.
Further downward movement of the tooling by 



the press ram causes the panel form die 86 to Second Station Tooling and
Operation                move downward, as shown in Fig. 10, forcing the
The tooling for the second station is shown in   60   spring pressure pad
72 to move downward as Figs. 9-11, including appropriate upper tooling
well. Insert 71 includes a raised center 91 which supported on the press
ram and lower tooling        now is positioned against the shell pre-form
panel supported on the press bed. The lower tooling       50. Downward
movement of spring pressure pad includes a curl die 64 and panel form punch
66,     72 effectively causes upward movement of the both fixed in turn to
suitable base members. An   65   panel 50 with respect to the remainder of
shell 5    9                EP 0149185 B1                       10
pre-form, reducing the distance between the           is completed within
the second stations the next uppermost portion of the shell pre-form and
its       succeeding set of four blanks is punched from the panel P. The
shell material from the large panel      stock S and partially formed
within the first radius area 52 begins to pull away from the spring
station. pressure pad 72 and wrap around the edges of the    5 panel form
punch 66 and the panel form die 86         Side to Side Stock Feed (Figs. 9
and 10). The wrapping action takes place       Referring to Fig. 13,
another embodiment is under precise control with little drawing of the
illustrated schematically, wherein the stock S is shell material, to
produce a pressure resistant       fed, in incremental fashion, into a
press from one panel for the completed shell by reforming the    10   side
to the other, rather than front to back as large radius area 52 into the
countersink 98.         previously described. The posts P of the press are
Raised center portion 91 of insert 71 causes panel    shown diagramically
for purposes of orienting 50 to be bowed slightly upward. This is to
this arrangement. The strip of stock material S counteract a tendency of
panel 50 to bow down-        thus is fed side-to-side through the press, as
wardly during shell forming, and thus resulting in   15   indicated by the
direction of arrow thereon, and a flat finished panel. Simultaneously, the
shell lip  four first tooling stations lOa-10dl are located 53 enters the
curl die 64 for final shaping.          spaced apart along a line extending
diagonally of The tooling is shown in its closed position in      the strip
path. Like reference numerals are used, Fig. 11. The completed shells, now
include a          because the details of the tooling are the same as
pressure  resistant panel P  surrounded  by   20    previously  described,
the difference in this countersink CS and a die curled lip CRL having a
embodiment being the layout of the tooling hook portion, i.e. an outer curl
edge section of      stations and the passage of the stock and of the
relatively lesser radius of curvature, suitable for   discharged shells.
seaming onto a can. The reasons for formation of        The shell pre-forms
are transferred, by the the "gull-wing" lip 53 at the first station can now
25   same type of transfer mechanism  previously be readily appreciated. By
pre-curling the outer      described, to four corresponding second tooling
portion of the lip to a relatively sharp radius,      stations 12a1-12dl,
these being located to the extending to the edge of the shell, the natural
rear of the press beyond the edge of the path of tendency of the outermost
edge to resist die          travel of the stock strip. The spacing and
arrange- curling and remain relatively straight can be    30    ment of the
first tooling stations is such that, in overcome. Moreover, by forming the
less sharply       coordination with the feed increments of the curved
portion of the lip at the first station, so as  stock, successive blanks
are removed from the to extend upwardly as well as outwardly from
stock and manufactured into pre-forms, leaving chuckwall CW, some travel
distance is provided        little connecting scrap material in the
discharged for lip 53 during die curling of the outermost   35   stock
strip, which then passes to a suitable chop- portion. If lip 53 were to be
formed at the first     per (not shown) in the same manner as previously
station to extend from chuckwall CW at the final      described. All four
of the transfer mechanisms are desired angle, satisfactory die curling of
the outer  arranged in parallel, and the locations of the edge cannot be
accomplished.                          second tooling stations are arranged
such that The result of these operations is to produce a    40   each is
spaced a corresponding same distance shell which is characterized by its
more uniform      from a first tooling station, whereby timing of the
thickness throughout its cross section, and by        transfer of the
pre-forms is essentially the same, uniformity of the spacing between
chuckwall CW        and easily accomplished within the cycle time of and
the inner curl diameter CS.                     the press. The completed
shells are discharged Referring back to Fig. 12, stock is fed into the
45   from  the second tooling stations, also along press between the upper
and lower tooling and         parallel paths, utilizing the same type of
transfer beneath base member 102 supporting the trans-         discharge
mechanisms previously described in fer apparatus. Each of the first
stations 10a-10d     connection with the embodiment as illustrated in
includes a corresponding driver 110al-110d1 as        Fig. 12. part of the
associated  transfer mechanism.   so Following completion of the operation
at the first    Transfer by Slit and Carry stations, the corresponding
driver are actuated         Figs. 14, 15 and 16 illustrate another embodi-
simultaneously to transfer the shell along the        ment which is
characterized by a different scheme transfer path as indicated by arrows
112 to a         for transferring the shell pre-forms from first to 



corresponding second station 12a-12d.           55   second tool stations.
The tooling layout on a At each second station fingers 115 operate to
press, and the stock feed, are shown in Fig. 14 as accurately position the
shell within the lower        similar to the side-to-side stock path shown
and tooling of the second station. During the next        described in
connection with Fig. 13. However, stroke of the press the tooling at each
second        the  transfer mechanisms  (such  as  shown station closes,
thereby completing formation of   60   schematically in Fig. 12) between
the first and each shell. Following opening of the tooling, a       second
tool stations are omitted. Instead, the pre- corresponding driver 110a2-1
10d2 is actuated to      forms made at the first tool stations 1Oa-1Od are
transfer the completed shells from each of the        retained integral
with the stock strip S. second stations 12a-12d, as indicated by arrows
Figs. 15 and 16 show  this arrangement in 116. At the same time that
formation of the shells   65    greater detail. The die cut edge 14 (as in
Fig. 5) is 6    11              EP 0149185  B1                      12
modified to be discontinuous, producing semi-       Double Acting Press
System circular cuts 120 ending at integral tabs 122 which   Tooling for
the first stations in a double acting continue to connect the pre-forms to
the stock      press is shown in Figs. 20 and 21, it being strips. Outside
the tabs 122, slits 124 are formed  understood the upper tooling is
connected for in the stock, providing flexible links between each    5
operation by the primary and secondary press tab 122 and the adjoining area
of the stock. In all  rams while the lower tooling is fixed to the press
other respects the pre-forms are completed (see     frame at the top of the
bed. In most essential Fig. 16) as in Figs 5-8.
features this tooling is comparable to the tools The incremental advance of
the stock then         shown in Figs. 5-8, and like reference numerals
carries the pre-forms to the second tool stations   10   in the 200 series
are used to designate like items. 12a-12d where the shells are completed
(as in         The lower tooling includes die cut edge 214, Figs. 9-11)
and, in addition, the shells are        over which the metal stock S enters
the tooling. severed from the tabs 122. The completed shells     The stock
is clamped against the die cut edge by a are discharged from the press in
the direction of   holder 215 driven by the secondary ram. Die cut arrows
125, by suitable mechanisms such as the   is   edge 214, along with die
form ring 218 are solidly drivers 110a2-110d2 shown in Fig. 12. The scrap
supported on a suitable base member. A center stock proceeds to a suitable
chopper for reduction  pressure pad 225 is located concentrically within
and collection.                                     form ring 218, and draw
ring 224 is supported by springs (mounted in the tool base) which com-
Inverted Press System                         20   press due to pressure
exerted upon the draw ring Another version of the integral slit/tab/carry
when the tooling is closed. The center pressure arrangement is shown in
Figs. 17 and 18, in         pad 225 is also supported by a spring which
will connection with an inverted press, for example of   compress in
response to force exerted by the the type disclosed in U.S. patent No.
4,026,226. In  upper tooling. such presses the motor, flywheel, and
crankshaft   25  When the tooling is open (Fig. 20), draw ring are mounted
in the bed, from which guideposts       224 and center pressure pad 225 are
retained in P1 extend upward and support a stationary tool      the lower
tooling with draw ring 224 bottoming plate PL. Tne reciprocating ram  is a
bi-level      against die cut edge 214 and center pressure pad structure
including a lower plate LRP and upper     225 against form ring 218. The
uppermost surface plate URP joined by rods RR which pass through    30   of
draw ring 224 is then at a position some the plate PL. The lower plate LRP
has fastened to   distance below the lowest point of shear on the it
suitable guides RG which slide along the         die cut edge 214, while
the uppermost surface of guideposts P1. Cranks C, driven from  the
the center pressure pad 225 is above draw ring crankshaft, are also
connected to the ram struc-    224 and below the lowest point of shear on
die cut ture to reciprocate it.                       35   edge 214. The
first station upper and lowertools UUT and      The upper tooling includes
blank punch 230, ULT are mounted respectively to the underside of    driven
by the primary ram and positioned to ram plate URP and the top of
stationary plate PL.   cooperate with draw ring 224 as the tooling is These
multiple tools produce in the stock strip S a  closed. A knockout and
positioner 232 is located plurality of shell pre-forms (as in Figs. 15 and
16)   40   above die form ring 218, and punch center 234 is during motion
of the ram around top dead center.    provided with an appropriate
configuration to The strip carries the pre-forms to a corresponding
produce the partially completed shell, as well as multiple set of second
station tools LUT and LLT    to clamp a blank in cooperation with center
which are mounted respectively to plate PL and to   pressure pad 225. Blank
punch 230, knockout and the lower ram plate LRP. During motion of the   45
positioner 232, and punch center 234 are all ram  around bottom  dead
center, these tools        closed simultaneously upon the lower tooling as
complete the formation of the shells and sever      the primary ram is
lowered. them from the strip. The completed shells are         The
sequential operation of the first station discharged laterally of the stock
strip path, and   tooling to produce shell pre-forms is shown in the
skeleton scrap stock proceeds to a chopper, as   50   Figs. 20-21. In Fig.
20, the tooling is shown open in the other embodiments.
except for holder 215. The stock S has entered the 



tooling and as the primary press ram is lowered Two Press System
the clamped stock material is cut between die cut Another embodiment using
the slit and carry       edge 214 and blank punch 230. Since blank punch
technique is shown in Fig. 19. Here the first tool   55   230 and punch
center 234 move simultaneously, stations are located in a first press PRI
and are   the lower surface of blank punch 230 leads the designated by the
same reference numbers            lower surface of punch center 234 by a
small 10a-10d. The strip S carries the shell pre-forms    amount so punch
center 234 does not interfere to a second press PRII, in which the second
tool    with the stock during blanking. stations 12a-12d are located. The
shells are   60     The distance by which blank punch 230 leads completed
in the second press, severed from the     punch center 234 is less than the
distance at strip, and discharged in the direction of the       which the
upper surface of pressure pad 225 is arrows thereon, with the skeleton
scrap of the      above the upper surface of draw ring 224. This strip
passing to a chopper as in the other embodi-  causes the entire central
panel of the blank to be ments.                                         65
clamped between punch center 234 and center 7    13              EP 0149185
B1                     14 pressure pad 225 first, followed by pinching of
the  secondary ram. Panel form die 286 is supported outermost part of the
blank between blank punch   from the primary press ram through a plurality
of 230 and draw ring 224 before any forming begins.  springs (not shown),
which are selected to pro- As the primary press ram continues downward,
vide a "dwell" in the downward movement of the blank punch 230, support
ring 232, and punch    5    panel form die 286 as the primary ram is
lowered. center 234 all continue to move simultaneously.   Further, vacuum
passageways (not shown) are Forming of the shell pre-form occurs as in
Figs. 6,  provided through panel form die 286, form punch 7 and 8.
and positioner 284, and their mounting respec- In Fig. 21, the tooling is
shown in its closed  tively, thus vacuum may be supplied to the lower
position with the primary press ram bottomed.   10  face of panel form die
286. The first portion of the shell formation operation  The sequential
operation of the tooling of each is completed, with the flat central panel
terminat-  of the second stations for completion of a shell is ing at a
relatively large radius area to produce a  shown in detail in Figs. 22-24.
The shell pre-form soft stretch so as not to overwork the material in
enters the open tooling of the second station and this area. The large
radius area forms the junction   15  is properly positioned on the lower
tooling. The region of chuckwall CW with the central panel,    lip area 53
and chuckwall CW are supported by and later forms the shell countersink and
panel   the spring pressure pad 72. The shell pre-form is form radius.
located and held in place by the vacuum supplied The shell is further
provided with a lip, as earlier  to the upper surface of panel form punch
266. described, extending generally outwardly and   20    In Fig. 22,
lowering of both press rams causes upwardly from the chuckwall but having
general    panel form die 286 to contact chuckwall CW, downward curvature.
The lip is provided with two  clamping it between panel form die 286 and
distinct curvatures, giving it the "gull-wing"    spring pressure pad 272.
Due to lighter spring cross-sectional configuration.
pressure on form die 286, once contact with Upon closure of the tooling,
knockout and   25   chuckwall CW is made, panel form die 286 is held
positioner 232 does not contact the partly com-   in position by the
greater spring pressure against pleted shell. Once the forming operation
has been  pad 272, and begins to dwell despite further completed, both
press rams raise to open the      lowering of the primary press ram.
Subsequently, tooling, and the shell pre-form is held within    continued
downward motion of the secondary blank punch 230 by the tight fit of its
lip 253   30.  ram causes form punch 284 to contact lip 53. therein, and is
carried upward by the upper         As seen in Fig. 23 and 24, continued
downward tooling. Once the lowermost portion of the shell  movement of the
secondary ram causes the form pre-form has cleared the stock level,
knockout and  punch and positioner 284 to push shell lip 53 to its
positioner 232 halts its upward movement while    intended final
configuration. The shell pre-form blank punch 230 and punch center 234
continue to   35   continues to be clamped between panel form die rise.
When upward movement of the knockout        286 and spring pressure pad
272, with panel form 232 is stopped the shell pre-form contacts it, and
die 286 continuing to dwell. this pushes the shell pre-form from within the
Further downward movement of the primary still-moving blank punch 230.
ram causes the panel form die 286 to move The partly formed shell 48 is
then held in   40   downward, as shown in Fig. 24, forcing the spring
position on knockout and positioner 32 through    pressure pad 272 and the
curl die 264 to move application of a vacuum, as previously described
downward. The panel form punch 266 now is Upon completion of the first
operation the shell  positioned against the central panel of the shell
pre-forms are moved to a corresponding one of a   pre-form and downward
movement of spring plurality of second station tools (Figs. 22-24) for   45
pressure pad 272 effectively causes upward completion of the formation
process.              movement of the panel with respect to the remainder
of shell pre-form. The material from Double Acting Second Station Tooling
the large panel radius area is wrapped around the 



The tooling for the second station is shown in  edges of the panel form
punch 266 and the panel Figs. 22-24, including upper tooling supported   50
form die 286 (Fig. 24). The wrapping action takes on the press ram and
lower tooling supported on   place under precise control with little
drawing of the press bed. The lower tooling includes a spring  the shell
material, reforming the large radius area loaded curl die 264 and panel
form punch 266,     52 into the countersink CS. both fixed in turn to
suitable base members. A      It will be seen that, in this tooling, used
in a spring  pressure  pad  272 is concentrically   55   double acting
press, the final curl operation is mounted between curl die 264 and panel
form       completed, then the formation of the countersink punch 266,
supported by a plurality of springs    is accomplished as a step following
the curling (not shown) mounted within the base which         operation.
supportsthe lowertooling.Vacuum passageways         While the methods
herein described, and the (not shown) supply vacuum to the upper surface
60   forms of apparatus for carrying these methods of panel form punch 266.
into effect, constitute preferred embodiments of The upper tooling includes
a curl form punch    this invention, it is to be understood that the and
positioner 284 having a projection 285 defin-  invention is not limited to
these precise method ing the forming characteristics of the lower sur-  and
forms of apparatus, and that changes may be face of the form punch, and
operable by the   65   made in either without departing from the scope 8
15              EP  0149185  B1                      16 of the invention as
defined in the appended claims.  wherein the first and said second tooling
sets are mounted in and driven by the same reciprocating Claims
press. 10. The method as claimed in claim 9, wherein
1.Amethodofformingshellssuchasusedinthe    5    the tooling is arranged so
that a plurality of first manufacture of can ends, comprisingthe steps of:
stations is located centrally of the press along the a) forming a plurality
of blanks (B) from a sheet  in-feed path of the sheet metal and a plurality
of of thin metal and then forming into each said blank  second stations is
situated on opposite right and (B) a substantially flat central panel (P)
and an   left sides of said path. upward-extending chuckwall (CW, 51) about
the    10    11. The method as claimed in claim 9, wherein edge of said
panel (P) to produce a partiallyformed  the tooling is arranged so that a
plurality of first shell having a junction area (52) between each said
stations and a plurality of second stations are panel (P) and adjacent said
chuckwall (CW, 51);      located in the press arranged sequentially along
b) forming into said blanks (B) a lip (53) extend-  the in-feed path of the
sheet metal (S). ing outward from the upper end of said chuckwall   15  12.
The method as claimed in claim 9, wherein and generally parallel to said
panel;                the tooling is arranged such that the first and c)
causing relative movement between the           second stations are located
in stacked relation and panels and chuckwalls to form panel walls extend-
the feed path of the sheet metal is looped [err] from ing upward from the
inner parts of said chuck-       the first station to the second station.
walls; characterized by:                       20      13. Apparataus for
forming shells for can ends d) in step a) said junction area (52) being
formed  from a strip (S) of thin metal by reciprocating tool
;oastodefinearelativelylargeradiusofcurvature       operations, comprising
a first set of tooling compared to the bending radius at said inner part
including a blank punch (30) and die (14) and draw of said chuckwall of the
finished shell;             ring (24) constructed and arranged to define
and at e) in step c) separately gripping the panels and    25   least
partially to separate a plurality of blanks (B) chuckwalls and upon said
relative movement           from the strip, a form ring (18) and punch
center simultaneously wrapping said junction areas (52)     (25)
cooperating to form an upwardly and out- around forming punches (86) to
form said panel       wardly extending wall surrounding a central panel
walls.                                               on each blank, said
draw ring, form ring, blank 2. The method as claimed in claim 1, including
30   punch and punch center cooperating to form a the additional step of
forming each lip (53) into a  partial curl on the outer part of the blanks,
a second curl edge section (CRL) having inner and outer       set of
tooling receiving partially formed blanks portions, the outer curl edge
section having a       from said first set of tooling and including a panel
lesser radius of curvature than the inner curl edge  form  punch (66) and
means constructed and section.                                       35
arranged to grip the wall of the partially formed 3. The method as claimed
in claim 2, wherein the   blanks outward of the central panel, and a curl
additional step of forming the curl edge section    form punch (84) and a
curl form die (64) con- (CRL) is performed at least in part during forming
structed and arranged to complete the curl on the of the panel wall.
outer part of the shell by forming the edge of the 4. The method as claimed
in one of claims 1 to 3    40   shell extending inwardly beneath the curl
at a wherein the forming steps occur at a first tool
uniformspacingfromthechuckwall,characterized station and the gripping and
wrapping steps occur    by said means being a panel form die (86) and a at
a second tool station.                            pressure pad (72)
constructed and arranged to grip 5.Themethodasclaimedinclaim4,whereinthe
the wall of the partially formed blanks inward of forming of said blanks
(B) at the first station is   45   the partial curl and outward of the
central panel 



performed by a first set of reciprocably relatively  and to shape a
chuckwall therein, said panel form moving  upper (UT) and lower tooling
(LT)           die including a nose portion defining the shape of a mounted
in a press.                                  panel wall interconnecting the
chuckwall and the 6. The method as claimed in claim 5, including
central panel, said  panel form  punch  (66) separating the blanks (B) from
the sheet metal at   50   cooperating with said panel form die to wrap the
the first set of tooling, and then transferring the  region of the blank
between the central panel and partially formed blanks (B) to a separate
location   the gripped chuckwall around said nose portion. for completion
of the remaining steps.                 14. Apparatus for forming shells,
as claimed in 7. The method as claimed in claim 5 or 6,          claim 13,
wherein said first and second sets of wherein the gripping and wrapping
steps are   55   tooling are constructed and arranged for mount- performed
by a second set of reciprocably rela-      ing adjacent each other in a
reciprocating press. tively moving upper and lower tooling so as to
15. Apparatus for forming shells, as claimed in complete forming of said
shell therebetween.         claim 13 or 14, wherein said blank punch (30)
is 8.The method asclaimed in oneof claims4,5 or       constructed to
leaveintegraltab connections (122) 7 where claim 7 is dependent upon claim
5,   60   between the blank (B) and the strip (S), whereby including
partially separating the blanks (B) from   the strip can function as a
carrier for moving the the sheet metal at the first set of tooling, using
the  blanks into said second set of tooling. sheet metal to carry the
partially formed blanks to    16. Apparatus as claimed in one of claims 13
to the second set of tooling.                           15, wherein a
feeding means is arranged to feed 9.Themethodasclaimedinoneofclaims4to8,
65   the strip in a front-back direction through said 9    15
EP 0149185 B1                        16 of the invention as defined in the
appended claims.  wherein the first and said second tooling sets are
mounted in and driven by the same reciprocating Claims
press. 10. The method as claimed in claim 9, wherein 1.A method of forming
shellssuch asused in the    5    the tooling is arranged so that a
plurality of first manufacture of can ends, comprising the steps of:
stations is located centrally of the press along the a) forming a plurality
of blanks (B) from a sheet  in-feed path of the sheet metal and a plurality
of of thin metal and then forming into each said blank  second stations is
situated on opposite right and (B) a substantially flat central panel (P)
and an   left sides of said path. upward-extending chuckwall (CW, 51) about
the    10    11. The method as claimed in claim 9, wherein edgeof said
panel (P)to produceapartiallyformed     the tooling is arranged so that a
plurality of first shell having a junction area (52) between each said
stations and a plurality of second stations are panel (P) and adjacent said
chuckwall (CW, 51);      located in the press arranged sequentially along
b) forming into said blanks (B) a lip (53) extend-  the in-feed path of the
sheet metal (S). ing outward from the upper end of said chuckwall   15  12.
The method as claimed in claim 9, wherein and generally parallel to said
panel;               the tooling is arranged such that the first and c)
causing relative movement between the           second stations are located
in stacked relation and panels and chuckwalls to form panel walls extend-
the feed path of the sheet metal is looped 180from ing upward from the
inner parts of said chuck-       the first station to the second station.
walls; characterized by:                       20      13. Apparataus for
forming shells for can ends d) in step a) said junction area (52) being
formed  from a strip (S) of thin metal by reciprocating tool so as to
definea relatively large radius of curvature  operations, comprising a
first set of tooling compared to the bending radius at said inner part
including a blank punch (30) and die (14) and draw of said chuckwall of the
finished shell;             ring (24) constructed and arranged to define
and at e) in step c) separately gripping the panels and    25   least
partially to separate a plurality of blanks (B) chuckwalls and upon said
relative movement           from the strip, a form ring (18) and punch
center simultaneously wrapping said junction areas (52)     (25)
cooperating to form an upwardly and out- around forming punches (86) to
form said panel       wardly extending wall surrounding a central panel
walls.                                               on each blank, said
draw ring, form ring, blank 2. The method as claimed in claim 1, including
30   punch and punch center cooperating to form a the additional step of
forming each lip (53) into a  partial curl on the outer part of the blanks,
a second curl edge section (CRL) having inner and outer       set of
tooling receiving partially formed blanks portions, the outer curl edge
section having a       from said first set of tooling and including a panel
lesser radius of curvature than the inner curl edge  form  punch (66) and
means constructed and section.                                      35
arranged to grip the wall of the partially formed 3. The method asclaimed
in claim 2, wherein the    blanks outward of the central panel, and a curl
additional step of forming the curl edge section     form punch (84) and a
curl form die (64) con- (CRL) is performed at least in part during forming
structed and arranged to complete the curl on the of the panel wall.
outer part of the shell by forming the edge of the 4. The method as claimed
in one of claims 1 to 3    40   shell extending inwardly beneath the curl
at a wherein the forming steps occur at a first tool
uniformspacingfromthechuckwall,characterized station and the gripping and
wrapping steps occur    by said means being a panel form die (86) and a 



at a second tool station.                            pressure pad (72)
constructed and arranged to grip 5.Themethodasclaimedinclaim4,whereinthe
the wall of the partially formed blanks inward of forming of said blanks
(B) at the first station is   45   the partial curl and outward of the
central panel performed by a first set of reciprocably relatively  and to
shape a chuckwall therein, said panel form moving upper (UT) and lower
tooling (LT)             die including a nose portion defining the shape of
a mounted in a press.                                  panel wall
interconnecting the chuckwall and the 6. The method as claimed in claim 5,
including     central panel, said  panel form  punch  (66) separating the
blanks (B) from the sheet metal at   50   cooperating with said panel form
die to wrap the the first set of tooling, and then transferring the  region
of the blank between the central panel and partially formed blanks (B) to a
separate location   the gripped chuckwall around said nose portion. for
completion of the remaining steps.                 14. Apparatus for
forming shells, as claimed in 7. The method as claimed in claim 5 or 6,
claim 13, wherein said first and second sets of wherein the gripping and
wrapping steps are   55   tooling are constructed and arranged for mount-
performed by a second set of reciprocably rela-      ing adjacent each
other in a reciprocating press. tively moving upper and lower tooling so as
to         15. Apparatus for forming shells, as claimed in complete forming
of said shell therebetween.         claim 13 or 14, wherein said blank
punch (30) is 8. The method as claimed in one of claims 4,5 or
constructed to leave integral tab connections (122) 7 where claim  7 is
dependent upon claim 5,   60   between the blank (B) and the strip (S),
whereby including partially separating the blanks (B) from   the strip can
function as a carrier for moving the the sheet metal at the first set of
tooling, using the  blanks into said second set of tooling. sheet metal to
carry the partially formed blanks to    16. Apparatus as claimed in one of
claims 13 to the second set of tooling.                           15,
wherein a feeding means is arranged to feed 9. The method as claimed in one
of claims4to 8,   65   the strip in a front-back direction through said
17              EP 0149185  B1                     18 press means, said
first set of tooling being       einen geringeren Krummungsradius hat als
der mounted along said path, said second set of        innere eingerollte
Randabschnitt. tooling being mounted on opposite sides of said      3.
Verfahren nach Anspruch 2, wobei der path, and said discharging means
extending         zusatzliche Schritt des Ausbildens des einge- toward the
sides of said press means.         5    rollten Randabschnittes (CRL)
zumindest teil- 17. Apparatus as claimed in one of claims 13 to  weise
wahrend des Ausbildens der Plattenwand 16, wherein said feeding means is
arranged to      durchgef0hrt wird. feed the strip (S) from front to back
through said   4. Verfahren nach einem der Anspruche 1 bis 3, press means,
said first set of tooling being       wobei die Formschritte an einer
ersten Werk- mounted along said path, said second set of   10   zeugstation
auftreten und die Greif- und Herum- tooling being mounted to one side of
said path,    legschritte an einer zweiten Werkzeugstation auf- said
discharging means extending from  said        treten. second set of tooling
in a front-back direction      5. Verfahren nach Anspruch 4, wobei das
Bilden through said press means away from said path.      der Rohlinge (B)
an der ersten Station durch einen 18. Apparatus as claimed in one of claims
14 to   15   ersten Satz von sich relativ hin- und herbewegen- 17, wherein
said press means has upper and         den oberen (UT) und unteren
Werkzeugen (LT) lower tooling positions and said first and second
aufgef0hrt wird, welche in einer Presse montiert sets of tooling are
mounted at respective ones of  sind. said  positions, said  feeding  means
being          6. Verfahren nach Anspruch 5, einschliellich arranged to
feed the strip through said first   20   des Abtrennens der Rohlinge (B)
von der Metall- tooling set, around a 180 loop, and through said   bahn an
dem  ersten Werkzeugsatz und dann second tooling set.
Oberfuhren der teilweise ausgebildeten Rohlinge (B) zu einer separaten
Stelle, um die verbleiben- Patentanspruche
den Schritte vollstandig auszufu hren. 25     7. Verfahren nach Anspruch 5
oder 6, wobei die 1. Verfahren zum Formen von Deckelschalen         Greif-
und Herumlegschritte durch einen zweiten wie sie bei der Herstellung von
Dosendeckeln       Satz von relativ zueinander sich in- und herbe-
verwendet werden, welches  die folgenden           wegenden  oberen und
unteren Werkzeugen Schritte aufweist:
durchgef0hrt wird, um so das Ausformen der a) Formen einer Mehrzahl von
Rohlingen (B)   30   Deckelschale dazwischen zu vervollst~ndigen. aus einer
Bahn aus dunnemn Metall und dann           8. Verfahren nach einem der
Anspruche 4, 5 Ausbilden einer im wesentlichen flachen zentra-    oder 7,
wobei Anspruch 7 aus Anspruch 5 r(ckbe- len Platte (P) und einer sich nach
oben erstrecken-  zogen ist, einschlielglich des teilweisen Abtren- den
Spannwand (CW, 51) um den Rand der Platte      nens der Rohlinge (B) von
der Metallbahn an dem (P) herum in jedem der Rohlinge (B), um eine   35
ersten Werkzeugsatz unter Verwendung  der teilweise ausgebildete
Deckelschale herzustellen,   Metallbahn, um die teilweise geformten
Rohlinge welche einen Ubergangsbereich (52) zwischen        zu dem zweiten
Werkzeugsatz zu transportieren. der Platte (P) und der anschlieBenden
Spann-         9. Verfahren nach einem der Anspruche 4 bis 8, wand (CW, 51)
hat,                                 wobei die ersten und zweiten
Werkzeugsatze in b) Ausformen einer Lippe (53) an den Rohlingen   40
derselben hin- und herbeweglichen Presse mon- 



(B), welche sich nach aulen von dem oberen         tiert sind und in dieser
angetrieben werden. Ende der Spannwand und im wesentlichen paral-
10. Verfahren nach Anspruch 9, wobei die lel zu der Platte erstreckt,
Werkzeuge so angeordnet sind, dal eine Mehr- KW-'   c)  Hervorrufen   einer
Relativbewegung          zahl von ersten Stationen in der Presse entlang
zwischen den zentralen Platten und den Spann-   45   des Zufuhrweges der
Metallbahn zentral ange- wanden, um Plattenwande auszubilden, welche
ordnet ist und daB eine Mehrzahl von zweiten sich von den inneren Teilen
der Spannwande aus     Stationen auf gegenuberliegenden rechten und nach
oben erstrecken, dadurch gekennzeichnet,      linken Seiten dieses Weges
gelegen sind. daB                                                  11.
Verfahren nach Anspruch 9, wobei die d) in Schritt a) der Obergangsbereich
(52) so   50   Werkzeuge so angeordnet sind, daB eine Mehr- gebildet wird,
dal  er einen relativ grolien       zahl von ersten Stationen und eine
Mehrzahl von Krummungsradius im Vergleich zu dem Biegera-       zweiten
Stationen in der Presse aufeinander- dius an dem inneren Teil der Spannwand
der         folgend entlang des Zufuhrweges der Metallbahn fertigen
Deckelschale definiert, und               (S) angeordnet sind. e) daB in
Schritt c) die Platten und die Spann-   55  12. Verfahren nach Anspruch 9,
wobei die wande separat ergriffen werden und bei der         Werkzeuge so
angeordnet sind, daB die ersten erwahnten  Relativbewegung  gleichzeitig
die      und zweiten Stationen verschachtelt angeordnet Ubergangsbereiche
(52) um  Formstempel (86)        sind und daB der Zufuhrweg der Metallbahn
in herumgelegt werden, um die Wande der Platten       einer Schleife um 180
von der ersten Station zu zu bilden.                                    60
der zweiten Station gef0hrt wird. 2. Verfahren nach Anspruch 1,
einschlieBlich       13. Vorrichtung zum Ausbilden von Deckelscha- des
zusatzlichen Schrittes, daB jede Lippe (53) in  len fur Dosendeckel aus
einem Streifen (S) aus einen eingerollten Randabschnitt (CRL) umge-
einem   dOnnen   Metall  durch   Werkzeug- formt wird, welcher innere und
auBere Abschnitte   betatigungen in Hin- und Herbewegung, mit hat, wobei
der auBere eingerollte Randabschnitt  65   einem ersten Satz von Werkzeugen
einschlieBlich 10 * C   L  M   R    19               EP  0149 185  Bi
20 eines ersten Rohlingstempels (30) und einer          einrichtung sich zu
den Seiten der Pressen- Rohlingmatrize (14) und eines Ziehrings (24),
einrichtung hin erstreckt. welche so aufgebaut und angeordnet sind, daB sie
17. Vorrichtung nach einem der Anspruche 13 eine Mehrzahl von Rohlingen (B)
aus dem Streifen      bis 16, wobei die Zufuhreinrichtung so angeordnet
definieren und zumindest teilweise abtrennen,    5    ist, daB sie den
Streifen lS) von vorn nach hinten und mit einem Formring (18) und einem
Zentral-       durch die Presse hindurch zufuhrt, wobei der erste stempel
(25), welche so zusammenarbeiten, daB        Satz von Werkzeugen entlang
dieses Weges mon- sie eine sich nach oben und auBen erstreckende
tiert ist, der zweite Satz von Werkzeugen auf einer Wand formen, welche
eine zentrale Platte an           Seite dieses Pfades montiert ist, und die
Ausgabe- jedem Rohling umgibt, wobei der Ziehring, der   10   einrichtung
sich von dem zweiten Satz von Werk- Forming, der Rohlingstempel und der
Zentral-         zeugen in einer Richtung von vorn nach hinten stempel so
zusammenwirken, daB sie eine teil-        durch die Presseneinrichtung
abseits von diesem weise eingerollte Forme an dem auBeren Teil der
Weg erstreckt. Rohlinge ausformen, mit einem zweiten Satz von         18.
Vorrichtung nach einem der Anspruche 14 Werkzeugen, welche die teilweise
ausgeformten    15   bis 17, wobei die Presseneinrichtung obere und
Rohlinge aus dem ersten. Satz von Werkzeugen         untere
Werkzeugstellungen hat, und wobei die aufnehmen und welche aufweisen: einen
Platten-       ersten und zweiten Satze von Werkzeugen in den formstempel
(66) und eine Einrichtung, welche so     entsprechenden Stellungen montiert
sind, wobei aufgebaut und angeordnet ist, daB sie die Wand       die
Zufuhreinrichtung so angeordnet ist, daR sie der teilweise ausgeformten
Rohlinge ergreift,   20   den Streifen durch den ersten Satz von Werkzeu-
welche auBerhalb der zentralen Platte liegt, und      gen hindurch, entlang
einer 180-Schleife herum *  inen Einrollformstempel (84) und eine Einroll-
und durch den zweiten Satzvon Werkzeugen fuhrt. formmatrize (64), welche so
aufgebaut und ange- ordnet sind, daB sie die eingerollte Forme an dem
Revendications auBeren Teil der Deckelschale vervollstandigen,   25 indem
sie die Kannte der Deckelschale so ausfor-       1. Procede pour former des
couvercles tels que men, daB sie sich nach innen unter die eingerollte
ceux utilises dans la fabrication d'extremites de Form unter einem
gleichmaBigen Abstand von der        bontes, comprenant les etapes qui
consistent: Spannwand  aus erstreckt, dadurch  gekenn-             a) a
former plusieurs flans (B) a partir d'une zeichnet, daB die Einrichtung
eine Plattenformma-   30   feuille de m.etal mince, puis a former dans
chacun trize (86) und eine Druckplatte (72) ist, welche so   desdits flans
(B) un panneau central sensiblement aufgebaut und angeordnet sind, daB sie
die Wand       plat (P) et une paroi A mandriner (CW, 51) s'eten- der
teilweise geformten Rohlinge innerhalb der        dant vers le haut le long
du bord dudit panneau (P) teilweise eingerollten Form und auBerhalb der
pour produire un couvercle partiellement forme zentralen Platte ergreifen
und darin eine Spann-   35   ayant une zone de jonction (52) entre ledit
panneau wand ausformen, die Plattenformmatrize einen         (P) et une
zone adjacente a ladite paroi a mandriner 



Vorsprungsabschnitt aufweist, weicher die Form        (CW, 51); der
Plattenwand festlegt, welche die Spannwand         b) a former dans lesdits
fians (B) une Ilvre (53) und die zentrale Platte miteinander verbindet, und
s'etendant vers l'ext6rieur de l'extremite supe- der Plattenformstempel
(66) mit der Plattenform-   40   rieure de ladite paroi a mandriner et
globalement matrize so zusammenwirkt, daB der Bereich des         parallele
audit panneau; Rohlings zwischen der zentralen Platte und der         c) A
provoquer un mouvement relatif entre les festgehaltenen  Spannwand  um
diesen  Vor-           panneaux et les parois a mandriner pour former
K.,sprungsabschnitt herumgelegt wird.                    des parois de
panneaux s'6tendant vers le haut 14. Vorrichtung zum  Ausbilden von Deckel-
45    depuis les parties int6rieures desdits parois A schalen nach Anspruch
13, wobei die ersten und        mandriner; caracterise par: zweiten Satze
von Werkzeugen fur die Montage           d) dans l'etape a), ladite zone
(52) de jonction est nebeneinander in einer hin- und herbeweglichen
formee de fagon A definir un rayon de courbure Presse aufgebaut und
angordnet sind.                  relativement grand en comparaison avec le
rayon 15. Vorrichtung zum  Ausbilden von Deckel-   50   de pliage a ladite
partie interieure de ladite paroi a schalen nach Anspruch 13 oder 14, wobei
der           mandriner du couvercle fini; Rohlingstempel (30) so aufgebaut
ist, daB er           e) dans l'etape c) A serrer separement les
einstuckige Laschenverbindungen (122) zwischen        panneaux et les
parois A mandriner et, A la suite dem Rohling (B) und dem Streifen (S)
hinterlaBt,     dudit mouvement relatif, A enrouler simultan6- wodurch der
Streifen als Trager fur die Bewegung    55    ment lesdites zones de
jonction (52) autour de derRohlingezudemzweitenSatzvonWerkzeugen
poincons (86) de formage pour former lesdites dienen kann.
parois de panneaux. 16. Vorrichtung nach einem der Anspruche 13          2.
Procede selon la revendication 1, comprenant bis 15, wobei eine
Zufuhreinrichtung so ange-         I'etape suppiementaire qui consiste a
former cha- ordnet ist, daB sie den Streifen von vorn nach    60   que
levre (53) en une section de bord roule (CRL) hinten durch die
Presseneinrichtung hindurch         avant des parties interieure et
exterieure, la sec- zufuhrt, wobei der erste Satz von Werkzeugen
tion de bord roule exterieure ayant un rayon de entlang
diesesWegesmontiertist,derzweiteSatz          courbure inferieur A celui de
la section de bord von Werkzeugen auf gegenuberliegenden Seiten
roul6 interieure. dieses Weges montiert ist, und die Ausgabe-   65 .    3.
Procede selon la revendication 2, dans lequel 11              l lllllll
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22 I'etape supplementaire de formage de la section        poingon (25)
cooperant pour former une paroi de bord roule (CRL) est effectu6e au moins
en          s'etendant vers le haut et vers l'exterieur et partie durant le
formage de la paroi de panneau.       entourant un panneau central sur
chaque flan, 4. Procede selon l'une des revendications 1 A 3,     lesdits
anneau de freinage, anneau de formage, dans lequel les etapes de formage
ont lieu dans    5    poingon de decoupage de flans et centre de un premier
poste d'outillage et les 6tapes de          poingon cooperant pour former
une bordure rou- serrage et d'enroulement ont lieu dans un second       lee
partielle sur la partie ext6rieure des flans, un poste d'outillage.
second jeu d'outils recevant des flans partielle- 5. Procede selon la
revendication 4, dans lequel     ment formes dudit premier jeu d'outils et
compre- le formage desdits flans (B) dans le premier poste   70   nant un
poingon (66) de formage de panneau et est effectue par un premier jeu
d'outils superieur     des moyens realis6s et agences pour serrer la (UT)
et inferieur (LT) montes dans une presse et       paroi des flans
partiellement formes a l'exterieur se d6plagant I'un par rapport a l'autre
en un          du panneau central, et un poingon (84) de for- mouvement
alternatif.                                  mage de bordure roulee et une
matrice (64) de 6. Procede selon la revendication 5, consistant A    75
formage de bordure roulee realises et agences s6parer les flans (B) du
metal en feuille au premier   pour achever la bordure roul6e sur la partie
jeu d'outils, puis a transferer les flans (B) partielle-  exterieure du
couvercle en formant le bord du ment formes vers un emplacement separe pour
couvercle s'etendant vers l'interieur au-dessous achever l'etape restante.
de la bordure roulee a un ecartement uniforme de 7. Procede selon la
revendication 5 ou 6, dans    20   la paroi a mandriner, caracterise en ce
que lesdits lequel les etapes de serrage et d'enroulement          moyens
comprennent une matrice (86) de for- sont effectu6es par un second jeu
d'outils supe-       mage de panneau et un fond de matrice mobile rieur et
inferieur, se deplacant l'un par rapport a    (72) realises et agences pour
serrer la paroi des l'autre en un mouvement alternatif, afin d'achever
flans partiellement formes a l'interieur de la bor- le formage dudit
couvercle entre eux.            25    dure roulee partielle et a
l'ext6rieur du panneau 8. Procede selon l'une des revendications 4, 5 et
central et pour y fagonner une paroi A mandriner, 7, la revendication 7
etant dbpendante de la          ladite matrice de formage de panneau
compre- revendication 5, consistant a separer partielle-       nant une
partie de nez definissant la forme d'une ment les flans (B) du metal en
feuille au premier      paroi de panneau reliant entre eux la paroi a jeu
d'outils, le metal en feuille etant utilis6 pour   30    mandriner et le
panneau central, ledit poingon porter les flans partiellement formes vers
le         (66) de formage de panneau cooperant avec ladite second jeu
d'outils.                                   matrice de formage de panneau
pour enrouler 9. Procede selon l'une des revendications 4 a 8,     autour
de ladite partie de nez la zone du flan 



dans lequel les premier et second jeux d'outils        situee entre le
panneau central et la paroi a sont montes dans et entraines par la meme
35    mandriner serree. presse a mouvement alternatif.
14. Appareil pour former des couvercles selon 10. Procede selon la
revendication 9, dans          la revendication 13, dans lequel lesdits
premier et lequel l'outillage est agence de fagon que plu-        second
jeux d'outils sont realises et agences pour sieurs premiers postes soient
disposes centrale-       etre montes a proximite immediate l'un de l'autre
ment a la presse le long du trajet d'alimentation    40    dans une presse
a mouvement alternatif. du metal en feuille et que plusieurs seconds
15. Appareil pour former des couvercles selon postes soient situes sur les
c~tes opposes droit et    la revendication 13 ou 14, dans lequel ledit
poin- gauche du trajet.                                      gon (30) de
decoupage de flans est realise de 11. Proced6 selon la revendication 9,
dans          fagon A laisser des liaisons par languettes (122) lequel
l'outillage est agence de maniere que    45    d'une seule piece entre le
flan (B) et la bande (S), plusieurs premiers postes et plusieurs seconds
de maniere que la bande puisse fonctionner a la postes soient places dans
la presse en etant           fagon d'un support pour amener les flancs dans
disposes les uns A la suite des autres le long du      ledit second jeu
d'outils. trajet d'alimentation du metal en feuille (S).           16.
Appareil selon l'une des revendications 13 A 12. Procede selon la
revendication 9, dans    50   15, dans lequel des moyens d'avance sont
lequel lFoutillage est agence de maniere que les       agences pour faire
avancer la bande dans une premiers et seconds postes soient places en
direction avant-arriere a travers lesdits moyens a superposition et que le
trajet d'alimentation du       presse, ledit premier jeu d'outils etant
monte le metal en feuille forme une boucle de 1800 du           long dudit
trajet, ledit second jeu d'outils etant premier poste au second poste.
55    monte sur des cotes opposes dudit trajet, et 13. Appareil de formage
de couvercles pour           lesdits moyens de dechargement s'etendant vers
extremites de boItes a partir d'une bande (S) de      les c6tes desdits
moyens A presse. metal mince par des operations d'outils a mouve-
17. Appareil selon l'une des revendications 13 a ment alternatif,
comprenant un premier jeu d'ou-       16, dans lequel lesdits moyens
d'avance sont tils qui comporte:                               60   agences
pour faire avancer la bande (S) de l'avant un poingon (30) et une matrice
(14) de decou-        vers l'arriere a travers lesdits moyens A presse,
page de flans et un anneau de freinage (24)           ledit premier jeu
d'outils etant monte le long dudit realises et agences de fagon a definir
et a separer    trajet, ledit second jeu d'outils etant montb sur un au
moins partiellement plusieurs flans (B) de la       premier cote dudit
trajet, lesdits moyens de bande, un anneau (18) de formage et un centre de
65    dechargement s'6tendant depuis ledit second jeu 12             I
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24 d'outils dans une direction avantarriere A travers      sont montes dans
certaines, respectives, desdites .lesdits moyens a presse en s'6cartant
dudit trajet.     positions, lesdits moyens d'avance Otant agences 18.
Appareil selon lune des revendications 14 a       pour faire avancer la
bande a travers ledit premier 17, dans lequel lesdits moyens A presse
compren-        jeu d'outils, suivant une boucle a 1800 puis a nent des
positions d'outillage superieure et infe-    5    travers ledit second jeu
d'outils. rieure et lesdits premier et second jeux d'outils 10 T5 20 25 30
35 40 45 50 55 60 65    


