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and presses the center of the blank against an inside center panel die to
form a center panel for The present invention relates to a method and
the shell. After formation, a stripper releases the apparatus for the
formation of objects from a flat  formed shell from the tooling. metallic
sheet within a ram press and, more    5     This method of formation has in
the past particularly, to such a method and apparatus for    resulted in
limitations upon the thinness of the manufacture of shells used to close
the ends of  material used for shells. The relative sharp radius metal
cans.                                         of the curves imparted to the
shell material to form [err] common way of packaging liquids, particu-
the countersink results in significant thinning of larly beverages such as
beer, soft drinks, juices   10   the material as these curves are formed.
This and the like, is within cans typically formed from  weakens the shell
at the very locations where metal stock. In such cans, the can body is
often    maximum strength is required. Moreover, this can manufactured to
include the can side walls, and    result in splitting of the shell
material during may include an attached bottom end. The upper
formation, afterwhich the shell must be discarded. end, which includes the
means by which the can is   15   Thus, the shell must be formed from stock
material opened, is manufactured separately and attached     of an initial
thickness greater than the overall to the can body after the can has been
filled.      thickness required for proper shell strength. Due to the
carbonated nature of many of the         One method through which it has
been sought beverages contained within such cans, it is        to overcome
this problem is to manufacture the necessary for the upper can end, often
referred to   20   shell and then subsequently reform the shell in a within
the art as a shell, to be able to withstand the  conversion  press. Such  a
method  is dis- pressures present within the can. Accordingly,
advantageous, however, in that it requires signifi- typical shells are
designed with a flat panel surface  cant investment in additional equipment
and a surrounded by a countersunk groove from which       substantial
increase in the time and energy an almost vertical chuckwall rises. A
curled lip   25   required for shell manufacture. To further com- portion
extends outwardly from the upper end of     pound these drawbacks, the
curled lip for seaming the chuckwall, with the lip portion having a hook-
the can end tothecan body must beformed inyeta like cross-section. Once the
can body has been      third machine, typically by rolling the shell edge
filed, the shell is placed atop the can with the lip  prior to the
reforming operation. portion cooperating with a hook-like projection at
30  A second approach is to provide a double action the uppermost edge of
the can side wall. The shell  press which can perform the initial
manufacture lip portion and can hook portion are then seamed    and
subsequent reforming  within a single together in.mutual engagement,
sealing the can      machine. Whilesuch a methodwould decreasethe closed.
time needed  to  manufacture a shell, the In view of the large quantities
of cans and ends   35   specialized equipment represents a significant that
are manufactured, it is economically very      financial burden in
replacing presses presently in desirabletoformthe can shellsfrom asthin a
stock    service. Moreover, curling must still be performed material as
possible while retaining the necessary  in separate equipment.
pressure-resistant strength therein.                 What is needed,
therefore, is a method and Typically, shells are manufactured by formation
40   apparatus for the manufacture of shells that will within a ram press.
From US-A-4,372,720 a           permit the use of thinner stock material
while method of forming shells such as used in the        maintaining or
increasing the strength within the manufacture of can ends is known,
comprising the    completed shell. Such a method and apparatus steps of:
should be compatible with conventional ram a) at a first station within a
press, separating    45   presses currently in use, and should be capable
of a generally circular blank from a sheet of thin     producing a fully
completed shell. metal,                                                For
the method as described in the pre-charac- b) forming into said blank a
substantially flat  terizing clause of claim 1, this object is achieved by
central panel and an upwardly-extending chuck       the characterizing
steps: wall about the edge of said panel,            50     d) after step
b), transferring the partially formed c) forming into said shell a
countersink at the   shell from said first station along a predetermined
base of said chuck wall by gripping said chuck     first path to a second
station within the press by wall while moving said panel upward relative
striking a blow edgewise of said shell and thereby to said chuck wall to
produce a completed           directing said shell edgewise to said second
shell.                                        55   station; According to
this method, a single tooling          e) capturing and locating said shell
at said means is constructed and arranged to separate a     second station,
generally circular blank from a metal sheet and to   f) the forming steps
occurring essentially simul- drawthe blankover a draw punch to form a
curved    taneously at said first and second stations upon radius which
defines a lip extending outwardly   so   successively separated blanks,
wherein step b) is from the shell. At the same time, the draw is
performed at said first station and step c) is formed against a rising
inside diameter of a        performed at said second station; and blanking
punch. Finally, a countersink groove is     g) discharging said shell from
said second formed by a concentrically disposed countersink     station
along a second path. interpunch which rises with the blanking punch   65
Shell formation as outlined above is performed 2   



3               EP 0149823 B1                       4 within a conventional
ram press, with the first and  thereby reducing thinning of the material in
this second stations each including tooling operated     region. by the
press ram. Operations at the first and         The forming operation
conducted at the second second stations occur simultaneously, so that as a
station is carried out with tooling provided shell is completed within the
second station, the    5    thereat. A panel form die and panel form punch,
immediately succeeding shell is being initially     which partially
comprise this tooling, raise the formed within the first station. The
transfer       shell panel relative to the chuckwall and lip between
successive stations is accomplished         portion, thereby  creating  the
countersink sufficiently quickly that a shell initially formed    necessary
for shell strength. Additionally, the lip within the first station by a
first stroke of the press   10   portion is curled to provide the necessary
hook ram will be positioned for final formation within   for attaching the
shell to the can body. By per- the second station by the next succeeding
stroke.   forming these steps subsequent to those per- The apparatus for
forming shallow disk-like        formed at the first station, the
relatively sharp shells from thin metal sheet in a ram press as      curves
necessary for countersink formation may known from US-A-4,372,720
comprises: tool-   15   be made sharper and with reduced thinning of ing
means constructed and arranged to separate      material than heretofore
possible, thereby reduc- a generally circular blank from a metal sheet and
ing the thickness of material required. to form into said blank a
substantially flat central  In the present invention, therefore, a single
panel, an upward extending wall about the edge      press replaces three
separate pieces of machinery of said panel, a countersink at the base of
said   20   (forming press, conversion press, and curling wall, and a lip
extending generally outward and     machine) for producing completed can
ends. In upward from the upper edge of said wall, during     an alternate
embodiment, the shell may also be each stroke of the press to produce a
shell; and    coined around the panel periphery within the final lifting
means for moving a completed shell  same press. Even compared with the
double- to a discharge path. To avoid the disadvantages   25   action
press, the present invention not only as described above in connection with
the           replaces the relatively complex and expensive respective
method, the apparatus according to       double-action press with two
stations within a the present invention is characterized by first and
single-action press, but also provides for curling, second spaced-apart
forming stations within the     eliminating the need for a separate curling
press;                                        30   machine. In addition,
the method and apparatus first tooling means at said first station con-
of the present invention enables the shells to. be structed and arranged to
separate said blank from   formed with more severe requirements, produc-
said metal sheet and to form into said blank said   ing shells of increased
concentricity, decreased substantially flat central panel, said upwardly
earring, and reduced stock thickness. extending wall joined by a radius of
curvature to   35  Accordingly, it is an object of the present the edge of
said panel, and said lip during each    invention to provide a method and
apparatus for stroke of the press to produce a partially com-     forming
shells that will produce a pressure- pleted shell;
resistant shell with reduced thinning of material a first lifting means for
pulling a partially com-  in those areas of the shell most affected by
pleted shell away from the metal sheet;       40   pressure; to  provide
such  a method  and means for moving a partially completed shell
apparatus that produces a shell in which thinner from said first lifting
means edgewise to said      materials may be used while obtaining a shell
as second station by directing a blow edgewise of      strong or stronger
than those formed from thicker the shell to propel the shell;
materials by known methods and apparatus; and second tooling means at said
second station    45   to provide such a method and apparatus that may
constructed and arranged to form into a partially   be used with
conventional ram presses. completed shell said countersink at the base of
In order that the invention may be more readily said wall by moving said
panel upward relative to   understood, reference will now be made to the
said wall and to further form said lip to a predeter-  accompanying
drawings, in which: mined shape, during each stroke of the press to   50
Fig. 1 is a cross-sectional view illustrating the produce a completed
shell;                          tooling of a first station within a
shell-forming said first and second tooling means being         apparatus;
arranged within the same ram press.                   Fig. la is an
enlarged view of the upper first The shell formation operation taking place
station tooling of Fig. 1, showing thetooling atthe within the first
station includes the production of   55   bottom of the press stroke; the
flat blank from the sheet material by shearing    Figs. lb and lc are views
similar to Fig. 1A, the material between a die cut edge and blank
showing the tooling partially raised and at the top punch, which partially
comprise the tooling pro-    of the press stroke, respectively; vided
thereat. A punch center and die center form     Fig. 2 is a cross-sectional
view of a portion of ring then cooperate to form a central panel from    60
the first station tooling illustrating its operation which rises the
chuckwall. A lip is also formed     for shell formation; extending outward
from the upper chuckwall and        Figs. 3, 4 and 5 are views similar to
Fig. 2 generally parallel to the panel. At this first station  illustrating
the sequential operation of the first a relatively large radius of
curvature is provided  station tooling; for the junction of the chuckwall
with the panel,   65  Fig. 6 is a cross-sectional view showing the 3  



5              EP 0149823 B1                      6 tooling of a second
station of the shell-forming   ing 11 is connected for operation by the
press apparatus;                                         ram, while the
lower tooling 12 is fixedly Fig. 7 is a cross-sectional view of a portion
of  mounted to the press frame. the second station tooling illustrating its
oper-    Lower tooling 12 includes die cut edge 14, ation for shell
formation;                   5    over which the metal stock enters the
tooling at Figs. 8, 9 and 10 are views similar to Fig. 7    a level
generally indicated by line 16. Die cut illustrating the sequential
operation of the       edge 14, along with die form ring 18 are solidly
[err] station tooling;                            supported by block member
20 which is in turn Fig. 10a is a view similar to Fig. 10, showing
supported by base member 22. Additionally, an alternate embodiment for the
second station    10  lower tooling 12 includes draw ring 24, posi- tooling
incorporating coining tools;              tioned between die form ring 18
and die cut Fig. 11 is an elevational view of a corre-       edge 14. A
center pressure pad 25 is located sponding first and second station,
showing the    concentrically within form ring 18. Draw ring 24 apparatus
for transferring shells therebetween;   is supported by four springs 26
(only one Fig. 12 is a cross-sectional view of a shell   15   shown)
mounted in base member 22. Springs piston driver;
26 are shown in Fig. 1 in a compressed condi- Fig. 13 is a plan view taken
generally along     tion, caused by pressure exerted upon draw ring line
13-13 of Fig. 11;                            24 when the tooling is closed.
The center Fig. 14a is a sectional view taken generally     pressure pad 25
is supported by spring 27 along line 14a-14a of Fig. 13;               20
mounted within pressure pad 25 and base Fig. 14b is a sectional view taken
generally     member 22 central to the first station tooling. along line
14b-14b of Fig. 13;                    Spring 27 is also shown in a
compressed condi- Fig. 15 is a plan view of the transfer apparatus  tion
from force exerted by the upper tooling 11. provided for a press adapted to
produce four        When the tooling is open, draw ring 24 and shells
simultaneously; and                   25   center pressure pad 25 are
retained in the lower Fig. 16 is a diagram illustrating schematically
tooling 12 by flanges 28 and 29 integrally the control system for operation
of the press.     machined on the respective tooling portions The shell
making method may be generally         with draw ring 24 bottoming against
die cut divided into two operations, each of which is     edge 14 and
center pressure pad 25 against carried out within a conventional
single-action   30   form ring 18. In such case, the uppermost sur- ram
press having a specially adapted tooling      face of draw ring 24 is at a
position some and control system. In accordance with the pre-   distance
below the lowest point of shear on the ferred embodiment, the press
utilized is a Mins- -  die cut edge 14, while the uppermost surface of ter
P2-45, although many other models are         the center pressure pad 25 is
some distance also suitable for use. Further, each of the two    35   above
draw ring 24 and below lowest point of operations could be carried out in
separate       shear on die cut edge 14. presses.
Upper tooling 11 is provided with blank punch Initially, the relatively
thin metal stock from  30 which is positioned to cooperate with draw which
the shell is ultimately formed is fed to    ring 24 for compression of
spring 26 as the one or more stations within the press. The press   40
tooling is closed. A knockout and positioner 32 ram operates at each of
these first stations to   is located above die form ring 18, and punch
separate a blank from the stock, and to partially  center 34 is provided
with an appropriate con- form the shell from the blank.
figuration to produce the partially completed The partially completed shell
formed at each     shell, as well as to clamp a blank in cooperation of the
first stations is then transferred to a   45   with center pressure pad 25.
Blank punch 30, corresponding second station within the same       knockout
and positioner 32, and punch center 34 press, whereupon the second portion
of the        are all closed simultaneously upon lower tooling method is
begun. As the press ram is again        12 as the press ram is lowered.
These tools can lowered, the forming of the shells is completed   be seen
in detail in Figs. 1a-1c. at the second stations. Once the press is   50
The operation of the first station tooling 10 to opened, the completed
shells are transferred out  produce the blank from the stock and partially
of the press.                                     form a shell is shown in
detail in Figs. 2-5. In The apparatus is constructed so that for each
Fig. 2, the tooling is shown already partially stroke of the press, a
partially formed shell is  closed. The stock 46 initially entered the
tooling finished within each second station while a   55   along a line
indicated at 16, and as the press blank is produced and partially formed
within     ram is lowered, a flat blank 48 is produced by each first
station. Moreover, the transfer of     shearing the stock material between
die cut shells between stations is accomplished so that   edge 14 and blank
punch 30. a shell partially formed in a first station by one  Since the
blank punch 30 and punch center 34 press stroke is completed at the second
station   60   move simultaneously, the lowermost surface of by the next
succeeding stroke.                    blank punch 30 must lead the
lowermost surface of punch center 34 by some distance so that First Station
Tooling and Operation               punch center 34 does not interfere with
the The press tooling for each of the first stations  stock 46 during
blanking. Referring briefly back 10 is shown generally in Fig. 1. The upper
tool-  65   to Fig. 1, a spacer ring 49 is provided behind 4 



7              EP 0149 823 B1                    8 blank punch 30 for
setting the lead distance     straight chuckwall 51 without either inward
or between punch center 34 and blank punch 30.      outward bowing,
enabling shell 48 to fit Further, the distance by which blank punch 30
accurately within the second station tooling. leads punch center 34 is less
than the distance at  The shell is further provided with a lip 53 which the
uppermost surface of center pressure    5   extending generally outwardly
and upwardly pad 25 is above the uppermost surface of draw    from the
chuckwall 51, but having general down- ring 24 in lower tooling 12. This
allows a blank 48  ward curvature. Lip 53 is provided with two [err]
clamped between punch center 34 and        distinct curvatures, giving lip
53 a "gull-wing" center pressure pad 25 first, followed by clamping
cross-sectional configuration, with the portion of blank 48 between blank
punch 30 and draw ring   10   adjacent chuckwall 51 having only slight
relative 24 before any forming begins. Use of the central  curvature and
thus providing the upward exten- clamping secures the blank 48 in a
centered      sion of lip 53. The outermost portion is provided position
within the tooling during forming of a  with a relatively sharp downward
curvature by die shell from the blank, as will be described herein.  center
form ring 18, although the lowermost As the press ram continues downward,
the   15   portion of the outer edge of lip 53 is formed to at blank punch
30, support ring 32, and punch center  least even with, if not above, the
point where lip 34 all continue to move simultaneously. At the   53
connects with the shell chuckwall 51. point illustrated in Fig. 3, the
blank 48 is still  It will be noted that upon closure of the tooling,
pinched between blank punch 30 and draw ring     knockout and positioner 32
does not contact shell 24, and between punch center 34 and center   20
48. Once the forming operation has been com- pressure pad 25, beginning the
formation of the  pleted, the press ram is raised to open the tooling.
shell over die form ring 18. It will be noted that as  As the tooling is
opened, shell 48 is held within the blank 48 is formed over form ring 18,
it is   blank punch 30 by the tight fit of shell 48 therein pulled from
between blank punch 30 and draw      caused during its formation and is
carried upward ring 24.                                   25   by upper
tooling 11. For reasons that will be Referring now to Fig. 4, the press ram
continues  described in detail below, once the lowermost to move downward
as the punch center 34 begins   portion of shell 48 has cleared the stock
level to form the panel of shell 48 (heretofore referred  indicated in Fig.
I at 16, knockout and positioner to as blank 48). The shell material is no
longer  32 halts its upward movement of the position held between the blank
punch 30 and the draw   30   relative blank punch 30 and punchcenter 34
ring 24, but is still contained between punch    shown in Fig. lb, while
blank punch 30 and punch center 34 and center pad 25, and the draw ring 24
center 34 continue to rise with the press ram no longer controls the
formation of the shell. The  toward the uppermost portion of the press
stroke clearance between the inside diameter of the     shown in Fig. 1c.
When the upward movement of blank punch 30 and the outside diameter of the
35   knockout and positioner 32 is stopped, shell 48 die form ring 18 is
selected to provide an approp-  will contact knockout and positioner 32
which riate amount of drag or resistance on the shell 48  knocks out, or
pushes, shell 48 from within the to insure proper formation. The inside
diameter of  still-moving blank punch 30. blank punch 30 slightly narrows
above the curves  The shell 48 is then held in position on knockout shown
at 49 (shown exaggerated for clarity).  40   and positioner 32 through
application of a Thus, near the end of the press stroke, as can be  vacuum
to shell 48. An appropriate fitting 54 is seen by comparing Figs. 4 and 5,
the drag on the  provided for connection to a conventional shop outermost
portion of shell 48 is increased. This is  vacuum supply, and passageways
55, 56, 57 and to insure that this portion of shell 48 is drawn  58 are
provided through upper tooling 11 to more tightly over die form ring 18 so
that the curl   4    support the vacuum to the surface of punch formed in
shell 48 extends to the very edge of   center 34. This vacuum then causes
the shell 48 to shell 48, without any straight or less than fully  adhere
to the surface of knockout and positioner curled portions.
32. In Fig. 5, the tooling is shown in its closed    Upon completion of the
first operation upon the position with the press ram bottomed against  50
shell, it is moved by a transfer system, to be appropriate stop blocks. The
first portion of the  described in detail below, to a corresponding one
shell formation operation is completed, with a   of a plurality of second
stations for completion of shell 48 being formed having a flat panel 50
the formation process. terminating at a relatively large radius area 52 to
produce a soft stretch so as not to overwork shell  55   Second Station
Tooling and Operation material in this area. The large radius area 52   The
tooling for the second station 60 is shown forms the junction region of
chuckwall 51 with the  in detail in Fig. 6. Upper tooling 61 connected to
panel 50, and will later form the shell countersink  the press ram and
lower tooling 62 fixedly and panel form radius. A sufficiently large radius
secured to the press frame are provided, shown in is provided so that a
much tighter radius can later   60  their closed positions. be provided for
the shell countersink while main-  Lower tooling 62 includes a curl die 64
and taining sufficient material thickness. It can be  panel form punch 66,
both mounted in turn to seen from Fig. 5 that the reverse bends applied to
base members 68 and 70. An insert 71 is mounted the inner wall of die
center form ring 18 and the  within panel form punch 66. A spring pressure
outer wall of punch center 34 serve to produce a   65   pad 72 is
concentrically mounted between curl die 



5    9              EP 0149823 81                     10 64 and panel form
punch 66, supported by a           Once mounting block 88 has bottomed
against plurality of springs 74 (only one shown) mounted  spacer 96,
further downward movement of the in member 70 and extending through member
68.     tooling by the press ram causes the panel form An appropriate
fitting 75 for connection to a     die 86 to move downward, as shown in
Fig. 9, vacuum pump is provided, with vacuum passage-    5    forcing the
spring pressure pad 72 to move ways 76, 77 and 78 formed through member 68,
downward as well. Panel form punch insert 71 panel form punch 66 and insert
71, respectively,  includes a raised center portion 91, and the raised
applying the vacuum to the upper surface of       portion 91 now becomes
positioned against the panel form punch 66 insert 71.
shell panel 50. Downward movement of spring Upper tooling 61 is provided
with a retainer 80   10   pressure pad 72 effectively causes upward move-
connected to upper base 81, mounted in turn to    ment of the shell panel
50 with respect to the die shoe 82 for movement by the press ram. A
remainder of shell 48, reducing the distance form punch and positioner 84
is also provided for  between the uppermost portion of shell 48 and
downward movement along with retainer 80  and     the panel 50. The shell
material from the large includes a projection 85 for defining the forming
15   panel radius area 52 of Fig. 7 begins to pull away characteristics of
the lower surface of form punch  from the spring pressure pad 72 and wrap
around and positioner 84. Additionally, panel form die 86  the edges of the
panel form punch 66 and the is mounted generally for movement along with
panel form die 86. The wrapping action takes retainer 80 and form punch and
positioner 84.     place with little drawing of the shell material, to
Panel form die 86 is attached to the lower side of   20   produce a
pressure resistant panel for the com- mounting block 88, which is in turn
connected to  pleted shell by reforming the large radius area 52 'the lower
ends of a plurality of springs 90 (only  into the countersink 98. Raised
center portion 91 one shown). Springs 90 are secured to the press   of
insert 71 causes panel 50 to be bowed slightly ram 82. As will be described
in detail below,     upward to counteract a discovered tendency of springs
90 are selected to provide a "dwell" in the   25   panel 50 to bow
downwardly during shell forma- downward movement of panel form die 86 as
the     tion, resulting in a flat finished panel. Simul- press ram 82 is
lowered.                         taneously, with formation off countersink
98, the Vacuum passageways 92, 93, and 94 are pro-      shell lip 53 enters
the curl die 64 forfinal shaping. vided through panel form die 86, form
punch and     The tooling is shown in its closed position in positioner 84,
and mounting block 88, respec-   30   Fig. 10. As part of the completed
shell 48, a tively, communicating in turn through an approp-  pressure
resistant panel 50 surrounded by riate vacuum fitting 95 and connection
thereto to  countersink 98 and a dle curled lip 53 having a a vacuum pump.
Vacuum may be thus supplied to     hook portion, i.e., an outer curl edge
section of the lower face of panel form die 86.              relatively
lesser radius of curvature, suitable for The operation of the tooling of
each of the   35   seaming onto a can are provided. The reasons for second
stations 60 for completion of a shell is  formation of the "gull-wing" lip
53 at the first shown in detail in Figs. 7-10. The shell 48 enters  station
10 should now be readily appreciated. By the open tooling of the second
station 60 from the  pre-curling the outer portion of lip 53 to a rela-
first station 10, and is properly positioned on   tively sharp radius
extending completely to the lower tooling 62. The large radius area 52 and
40   edge of shell 48, the natural tendency of the chuckwall 51 are
supported by the spring          outermost edge to resist die curling and
remain pressure pad 72, with the entire panel 50 some    relatively
straight can be overcome. Moreover, by distance above panel form punch
insert 71. Shell  forming the less sharply curved portion of lip 53 48 is
located and held in place by vacuum applied  at the first station so as to
extend upwardly as to shell 48 through passageway 78 within insert  45
well as outwardly from chuckwall 51, some travel 71.
distance for lip 53 during die curling of the In Fig. 7, lowering of the
press ram causes panel  outermost portion is provided. If lip 53 were to be
form die 86 to contact chuckwall 51, clamping it  formed at the first
station to extend from chuck- between panel form die 86 and spring pressure
wall 51 at the final desired angle, die curling of the pad 72. Spring 90 is
selected to be more easily   50   outer edge could only be accomplished
through compressible than spring 74,so that once contact  transverse
movement of some portion of the with chuckwall 51 is made, panel form die
86 is   second station tooling. held in position by spring pressure pad 72
and     An alternative embodiment for the upper tool- begins to dwell
despite further lowering of the  ing 61 is shown in Fig. 10a, wherein the
com- press ram. Simultaneously, form punch and posi-  55   pleted shell is
coined about the outer edge of tioner 84 contacts shell lip 53.
panel 50 adjacent countersink 98 for additional As seen in Fig. 8,
continued downward move-     strength. While coining of shells is typically
per- ment of the press ram causes the form punch and   formed in a separate
coining press, the embodi- positioner 84 to begin to push shell lip 53
toward  ment of Fig. 10a enables coining to be performed its intended final
location. Shell 48 continues to   60   as part of the forming process,
eliminating the be clamped between panel form die 86 and spring   need for
separate equipment and a separate pressure pad 72, with panel form die 86
continu-  process. The central portion of panel form die 86 ing to dwell
until downward movement of the      is provided with an annular recess into
which a press ram causes mounting block 88 to bottom     coining ring 97
and a spacer 99 are placed. 



against spacer 96, shown in Fig. 6.         65   Coining ring 97 is in turn
secured by retainer 101 6    11              EP  0149823  B1
12 which is attached to panel form die 86. Spacer 99   Akron, Ohio. The
valve 114 is selected so that is selected so that when the tooling is fully
closed  when the air supply is not connected to driver as shown in Fig.
10a, the working surface 100 of     110, the driver interior is permitted
to exhaust to coining ring 97 contacts the shell 48 and provides  the
atmosphere. sufficient compression to properly coin the outer    5  It will
be recalled from the foregoing descrip- edge of panel 50 of shell 48.
tion of shell formation within each station that As the tooling begins to
open, vacuum applied      upon completion of the particular operation to
the shell 48 through passageway 92 in panel      within the station, the
shell is lifted from the lower form die 86 raises the shell 48 along with
upper     tooling 12 or 62. All tooling portions are then tooling 61. Since
vacuum is also applied to shell   to   opened or retracted such that the
shell is held by 48 through panel form punch 66, to lift the shell 48
vacuum in contact only along the uppermost from the lower tooling 62, it is
necessary to apply  portion of the shell lip 53. When in such position, a
greater vacuum to the upper side of shell 48      the shell is properly
disposed for transfer by a than that applied to the lower side. In
addition,   driver 110. For example, upon completion of the upward movement
of pressure pad 72 by springs   15   formation operation within first
station 10, open- 74 aids in initial stripping of shell 48 from lower  ing
of the tooling in conjunction with the applied tooling 62. One shell panel
50 is away from the     vacuum causes the partially completed shell to be
working surfaces of panel form punch 66 and         held only against
knockout and positioner 32. insert 71, venting of the lower vacuum occuring
Compressed air is then supplied to driver 110 through additional openings
(not shown) in such    20   from an ordinary shop compressed air source,
working surfaces. This reduces the amount of        typically at 50-60 psi,
so that actuator 112 is vacuum required on upper tooling 61 to lift the
extended therefrom and strikes sharply the chuck- completed shell 48 from
lower tooling 62.           wall 51 of the shell. Since the shell is in
contact After the upper tooling 61 has lifted shell 48    with the upper
tooling 11 only at the uppermost sufficiently to clear lower tooling 62,
upward   25   portion of its lip, the sharp blow from driver 110 movement
of form punch and positioner 84 is         propels the shell in free flight
from the tooling of halted while upward movement of retainer 80 and
first station 10. It is important to note that the shell panel form die 86
continues. Once these portions    during such flight does not rest on any
solid clear shell 48 it is removed from the second        surface, nor is
the shell generally directed by any station tooling and ejected from the
shell forming    30   moving parts. The shell does move along a apparatus.
defined  pathway  116, however, and upper stationary guides 118 are
provided to prevent the Shell Transfer Apparatus                   .
shell from inadvertently leaving path 116. The apparatus for transferring
shells from the      It will be readily recognized that timing of the first
to the second stations and for transferring the    35   transfer of the
shell from first station 10 to second completed shells out of the formation
apparatus     station 60 is of great importance, since the shell is shown
in detail in Fig. 11. A base member 102    must be properly positioned
within second extends between a first station 10 and a corre-     station
60 in time for lowering of the upper sponding second station 60. An opening
104 is       tooling 61. Thus, as will be described below, provided at
first station 10, of a diameter suffi-   40   driver 110 and related items
are selected and cient to permit passage therethrough of upper
designed for accurate, quick action. Further, pro- tooling 11 as it is
moved downwardly by the press   viding a free-flight transfer of the shells
ensures ram into contact with lower tooling 12. Similarly,  that travel
time for the shells will not be affected a second opening 106 of a diameter
sufficient to    by substantial contact with moving or non-- permit passage
thereinto of upper tooling 61 in   45    moving parts. base member 102 is
provided at second station         Accordingly, it is also important that
each shell 60. Lower tooling 62 extends fixedly partially into  leave the
first station 10 in a precise manner. opening 106, to permit contact with
upper tooling   Since the shell is held against knock-out posi- 61 as the
upper tooling is lowered by the press     tioner 32 by vacuum, the vacuum
level must be ram.                                          50   regulated.
Too high a vacuum will affect transfer The transfer apparatus includes a
driver 110      time by slowing the shell as it leaves the upper mounted
near each station of the formation          tooling 11, making shell
transfer sluggish. apparatus. Each driver includes an actuator 112 in
One approach is to lower the incoming vacuum the form of an elongated shaft
extending from the   level to first station 10. Since vacuum is used at
driver body toward the working surfaces of upper   55   other locations
within the press, however, this tooling 11 or 61. An air valve 114 is
associated    method requires consideration of the effects of with each
driver 110, adapted to selectively apply  the lowered vacuum or other press
functions. compressed air to driver 110. As will be described    The
preferred approach, shown in Figs. 1 a-1c, in detail below, application of
compressed air at   is to provide a continuous vacuum bleed to the the
appropriate time to driver 110 causes actuator   60   upper tooling 11 of
first station 10. Accordingly, 112 to extend further from the driver
housing.      an opening 117 is provided through the wall of Valve 114 may
be any appropriate relatively         knock-out and positioner 32, for
cooperation with quick-acting valve, and is preferably a direct      a slot
119formedthrough thewall of blankpunch 



acting solenoid valve such as those manufactured    30. The chamber formed
between knock-out and by Schrader Bellows Divison of Scovill Mfg. Co. of
65   positioner 32 and punch center 34 is therefore 7    13              EP
0149823 B1                       14 vented through opening 117 and slot 119
for all    through housing 120 into the interior thereof is but the
uppermost portion of the press stroke       provided with an appropriate
fitting 122 for con- (during which portion the shell has already been
nection of driver 110 to its corresponding air valve transferred away),
lowering the vacuum applied      114. A piston 124 is disposed within the
interior of to the shell to approximately the minimum      5    housing 120
for movement therealong, and is amount required to retain the shell on
knock-out    attached to actuator shaft 112 extending through and
positioner 32.                                  one end of housing 120.
Preferably, piston 124 To-further prevent too high a vacuum level
and actuator shaft 112 are integrally formed as a within upper tooling 11,
an opening 121 is formed    single piece. in the wall of knock-out and
positioner 32 and an   10  As compressed air is delivered to the interior
of opening 123 is formed in the wall of blank punch    housing 120 through
fitting 122, the resulting air 30. By comparing Figs. la-1c, it can be seen
that   pressure causes movement of piston 124 so as to openings 121 and 123
are aligned at the bottom of   result in outward extension of actuator 112.
Due the press stroke to cooperate in providing          to the relative
light weight of piston 124 relative additional venting of the vacuum within
upper   15  the pressure of the incoming air, movement of tooling 11. These
openings therefore give total     piston 124 occurs sufficiently rapidly to
propel a vacuum  relief within the tooling immediately       shell away
from the tooling. For example, when prior to raising of the upper tooling
11 to elimi-  constructed according to the preferred embodi- nate any
vacuum build-up that may have occur-       ment, an average velocity is
imparted to the shell red during shell formation.                   20
typically in the order of [err] (242 in/sec). Opening 123 provides an
additional venting        Shell transfer from first station 10 to second
'unction at and just beyond the uppermost por-     station 60 then occurs
in approximately 55 ion of the press stroke. By referring to Figs.
milliseconds. Additionally, the piston 124 need la-1c in reverse order, it
can be seen that the     not fit in an airtight relationship within housing
chamber formed between blank punch 30 and    25   120. Some degree of
"leakiness" or by-pass can knock-out and positioner 32 is compressed during
be tolerated without adversely affecting the per- the downward portion of
the press stroke.          formance of driver 110, and in fact, it is
preferred Although the shell is struck fortransferring during  that the
piston 124 fit only loosely within housing the upward portion of the
stroke, at typical press  120, having a piston surface area less than the
speeds, the shell generally will not have cleared   30   area of the
cross-section of the interior of housing the tooling of the first station
10 by the time the  120. Thus, no seals are required on piston 124, press
ram reaches the top of its stroke and begins  reducing potential sticking
and increasing toler- the downward movement.
ance to contaminants (such as water or oil) It has been found that since
the vacuum within    carried with the compressed air supply. the upper
tooling 11 is only a low vacuum,   35       To prevent damage to the shell
from contact lowering of the tooling causes air within the       with
actuator 112, a tip member 126 formed of an chamber between blank punch 30
and knock-out        elastomeric material is secured to the distal end and
position 32 to be compressed. In the absence    of actuator 112.
Additionally, a spring 127 is of opening 123, the compressed air flows
through    placed about actuator 112 between piston 124 vacuum passageways
57 and 58. The downward   40   and the end of housing 120, to return piston
124 air stream then strikes any portion of a shell that  to its original
location following closure of valve may still be within the first station
10 below     .114 and discontinuation of the supply of com- vacuum
passageway 58, thereby deflecting the        pressed air to driver 110. A
hole 128 is formed [err] from its normal transfer path. This deflection
through housing 120 so as to be at least partially significantly increases
the possibility of a failed   45   open and behind piston 124 when in its
actuated transfer.                                           position. Hole
128 relieves at least part of the air Opening 123 vents the chamber in
question         pressure behind piston 124 once fully moved, during the
uppermost portions of the press          thereby facilitating return of
piston 124 to its stroke. Thus, during the portion of the downward
original position. Further, a venting slot 129 is press stroke in which the
shell is still within first   50   defined through housing 120 to vent the
interior station 10, an additional pathway for the com-     ahead of as
piston 124 as it is moved along the pressed air is provided. This
diminishes the air    housing interior. By providing venting for air that
stream from passageway 58 sufficiently to pre-      would otherwise be
compressed by piston 124, vent deflection of the shell.
piston movement is more quickly accomplished, In the preferred embodiment
of the present   55   enabling higher press speeds. invention, pairs of
each of openings 117,121, and    The apparatus for capturing and locating a
123 and slot 119 are provided. It will be recog-    moving shell within a
second station may be seen nized, however, that depending upon the particu-
in detail in Fig. 13. A shell entering second station lar sizes of the
various openings and slots, any    60 following its partial formation at
the corre- desired number of each may be used, provided of   60   sponding
first station moves into the apparatus course that equal numbers of
openings 117 and       beneath guide bars 118. The shell then enters slots
119 and of openings 121 and 123 are           between a pair of locating
fingers 130 positioned 



selected.                                           about either side and
slightly above lower tooling The driver 110 is shown in detail in Fig. 12,
and  62. As seen in Figs. 13 and 14a, each finger 130 includes an exterior
housing 120. An opening  65   includes an attached lower portion 131 that 8
15              EP 0149823 B1                       16 includes a recessed
portion for defining an upper   quantities of shells to be formed within a
given flange 132 and path wall 133 that retain the shell  time, and in one
example, apparatus for simul- within the pathway along which the shell
enters     taneous manufacture of four shells is shown in between fingers
130. A spring loaded pawl 134 is    Fig. 15. carried in lower portion 131
and extends slightly    5  Stock 46 is fed into the press beneath base into
the pathway from each portion 131 to prevent   member 102 supporting the
transfer apparatus. rebounding of the shell as it reaches the end
Four first stations 1 Oa-1 Od are provided for sever- curved surface 135 of
the pathway defined by        ing a blank from the stock 46 and partially
forming path walls 133. The shell is then properly located  the shell. Each
of first stations 10a-10d includes a over lower tooling 62 and, once it has
been    10   corresponding driver 110al-110ld. Following halted, the shell
drops from fingers 130 into lower  completion of the operation at each
first station, tooling 62. The vacuum supplied to the lower        the
corresponding driver is actuated to transfer tooling through opening 78
increases the speed      the shell along the transfer path as indicated by
with which the shell is moved into its proper       arrows 146 to a
corresponding section 60a-60d. position, and facilitates retention of the
shell in   15  At each second station 60a-60d, fingers 130 such position.
operate to accurately position the shell within the Each finger 130 is
pivotally mounted by pins      lower tooling of the second station. During
the 136 and 137 to blocks 138 and 139, respectively,    next stroke of the
press following that which secured to the base member 102. A cam roller 140
partially formed the shells at the first stations, the is mounted to each
finger 130 to cooperate with a    20   tooling at each second station
60a-60d closes, plate cam (not shown) mounted to the upper          thereby
completing formation of each shell. tooling. As the press ram is lowered
for the        Following opening of the tooling, a corre- completion of
shell formation, the plate cams       sponding driver 110a2-110d2 is
actuated to contact rollers 140, pivoting fingers 130 about     transfer
the completed shells from each of the pins 136 and 137 to provide proper
clearance for   25   second stations 60a-60d, as indicated by arrows the
tooling as it closes.                           148. It should be
recognized that at the same time Appropriate springs (not shown) are
provided      that formation of the shells is completed within for each
finger 130 to return the fingers to their  the second stations 60a-60d, the
next succeed- proper position as the tooling is opened. In        ing set
of four blanks is punched from the stock 46 addition, a pin 142 is mounted
within each block   30   and partially formed within the first stations 139
below pin 137, and includes a projection 143    1Oa-10d. fittable within an
arcuate slot 144 formed within finger 130 as shown in Fig. 14b. Projection
143     Press Control System cooperates with slot 144 to serve as a stop
for       The electrical control means for controlling finger 130 to
properly position the finger for   35   operation of the press for the
manufacture of receiving the next shell.                           shells
is shown schematically in Fig. 16. Power is Referring again to Fig. 11,
opening of the        supplied to main drive motor 170 through lines L1,
tooling at second station 60 causes the completed   L2 and L3 for driving
the press ram to open and shell to be lifted upward with upper tooling 61
by  close the tooling of the first and second stations. the stronger vacuum
applied thereto. Once the    40   A series of operator controls 172, which
may be tooling has been completely opened, and all         mounted on one
or more conveniently located portions cleared from the completed shell so
that   control panels, enable the press operator to con- the shell contacts
upper tooling 61 only along the  trol stopping, starting and speed of the
press, as uppermost edge of its lip portion 100, a second     well as to
control and monitor various other press driver 110 is energized by valve
114. Actuator 112   45   functions. then strikes the completed shell along
its chuck      A number of press functions are controlled by a wall,
driving the shell from the second station 60   programmable rotary position
switch 174 that into an appropriate receiving bin or the like. It will
provides a variety of separate switching func- be recognized, of course,
that transfer of the shell  tions, each of which may be adjusted to open
and from the second station 60 is substantially identi-   so   close
switching contacts at predetermined angu- cal to that performed from first
station 10. Since  lar positions. Rotary switch 174 is mounted for the
shells are merely collected, however, rather    operation to the press
frame, and is coupled to than accurately positioned for further operation,
the rotary press ram drive through a drive chain the exact path of the
shell leaving second station  or the like, and hence is coupled indirectly
to 60 is not as critical as the path for leaving first   55    motor 170 as
indicated in Fig. 16. The switch is station 10.
connected to the ram drive so that the switch position designated [err]
coincides with the Multiple Shell Formation
uppermost position of the press ram stroke. The The tooling and transfer
apparatus having been     electrically operated functions of the press are
described in detail, it should be recognized that a    so   directed by a
microprocessor 176 which inter- press such as that described in the
preferred       faces with operator controls 172 and rotary posi- 



embodiment incorporating the apparatus of the       tion switch 174. The
microprocessor 176 is pro- present invention will typically include a
plurality  grammed to control various press functions in of first stations,
corresponding second stations,   proper timing and sequence. and transfer
apparatus. This will enable greater   65  As has been described, each
partially com- 9    17               EP  0149 823  B1
18 pleted and completed shell formed by the press is     wall while moving
said panel (50) upward relative transferred from a press tooling station by
strik-    to said chuck wall to produce a completed shell, ing the shell
with the actuator 112 of a driver 110.  characterized by Driver 110 is in
turn actuated by a solenoid-           d) after step b) transferring said
partially operated air valve 114, two such valves 114 being  5    formed
shell from said first station (10) along a shown in Fig. 16 for purposes of
example. The         predetermined first path to a second station (60)
solenoids of valve 114 are energized at the           within the press by
striking a blow edgewise of appropriate points in each press stroke by
micro-    said shell and thereby directing said shell edge- processor 176
in response to signals received        wise to said second station; from
rotary position switch 174.                 10     e) capturing and
locating said shell at said Normally, micropressor 176 causes each of
second station, valves 114 to be energized whenever rotary              f)
the forming steps occuring essentially simul- switch 174 reaches the
position of 288. It should    taneously at said first and second stations
upon be noted that this position for rotary switch 174     successively
separated blanks wherein step b) is will occur when the press ram has
completed    is   performed at said first station (10) and step c) is most
of its upward stroke and the shell has been      performed at said second
station (60); and properly positioned. Each shell will then be struck
g) discharging said shell from  said second with the actuator 112 of a
driver 110 and will be     station along a second path. transferred away
from  its respective tooling           2. The method of claim  1,
comprising the station.                                        20   further
steps of: at said first station forming into The total time required for a
valve 114 to open     said blank  a lip (53) extending outward and [err]
driver 110 to extend actuator 112 is of            generally upward. from
the upper end of said approximately 15 milliseconds. This interval is,
chuckwall (51), said lip including at its outer edge course, constant at
all press speeds. Con-            a hook portion having a generally
downward curl; sequently, although each valve 114 is energized at   25
and at said second station (60) shaping said lip a fixed amgular position,
the angular position of     (53) to extend outwardly generally parallel to
said the rotary switch 174 (and hence the stroke           panel (50), and
further curling said hook portion position of the press ram) at the time
shell impact   to a downward curl adapted for seaming said actually occurs
varies with the speed of the press.   shell to a can body. For example, at
300 strokes per minute, the rotary    30  3. The method as defined in claim
2, wherein switch 174 has reached 315 when the shell is         said lip
(53) is formed in said first station (10) by struck.
drawing an outer portion of said blank over a To partially reduce this
delay with respect to      generally circular form ring (18). rotary switch
angle, microprocessor 176 causes          4. The method as defined in claim
3 wherein valves 114 to be energized at 2730 rather than 288  35   said lip
(53) is shaped and said hook portion is at press speeds above 300 strokes
per minute. A       further curled in said second station by forcing time
measurement of the duration of two press         said lip downward so as to
move said hook strokes, as indicated by signals from rotary posi-
portion into and along the working surface of a tion switch 174, is
converted by microprocessor       generally circular curl die (64). 176
into an average speed determination used to    40   5. The method of one of
the claims 1 to 4 define whether press speed is greater or less than
wherein said first and said second paths are 300 strokes per minute.
displaced from each other such that a shell can While the methods herein
described, and the         discharge from said second station as a succeed-
of apparatus for carrying these methods into  ing shell enters said second
station. erect, constitute preferred embodiments of this   45     6. The
method of one of the claims 1 to 5, invention, it is to be understood that
the invention  wherein said forming of said blank (48) at said is not
limited to these precise methods and form      first station (10) is
performed by lowering a first of apparatus, and that changes may be made in
upper tooling (11) onto cooperating first lower either without departing
from the scope of the        tooling (12) so as to form  said blank there-
invention, which is defined in the appended    so    between, and
subsequently raising said first claims.
upper tooling from said first lower tooling. 7. The method of one of the
claims 1 to 6, Claims
comprising the further step of at said second station (60), coining the
junction between said 1. A method of forming shells such as used in   55
panel (50) and said countersink (98). the manufacture of can ends,
comprising the             8. The method of claim 6, wherein said forming
steps of:                                             of said partially
formed shell at said second a) at a first station (10) within a press,
separ-   station (60) is performed by lowering a second ating a generally
circular blank (48) from a sheet    upper tooling (61) onto cooperating
second lower of thin metal (46),                             60   tooling
(62) so as to form said shell therebetween, 



b) forming into said blank a substantially flat     and subsequently
raising said second upper tool- central panel (50) and an
upwardly-extending          ing from said second lower tooling. chuck wall
(51) about the edge of said panel,           9. The method of claims 8,
wherein movement c) forming into said shell a countersink (98) at    -of
said chuckwall (51) downward relative to said the base of said chuck wall
by gripping said chuck    65    panel (50) at said second station (60) is
performed 10    17              EP  0149823  B1                     18
pleted and completed shell formed by the press is   wall while moving said
panel (50) upward relative transferred from a press tooling station by
strik-  to said chuck wall to produce a completed shell, ing the shell with
the actuator 112 of a driver 110.  characterized by Driver 110 is in turn
actuated by a solenoid-         d) after step b) transferring said
partially operated air valve 114, two such valves 114 being    5    formed
shell from said first station (10) along a shown in Fig. 16 for purposes of
example. The       predetermined first path to a second station (60)
solenoids of valve 114 are energized at the         within the press by
striking a blow edgewise of apprroriate points in each press stroke by
micro-   said shell and thereby directing said shell edge- processor 176 in
response to signals received        wise to said second station; from
rotary position switch 174.              10      e) capturing and locating
said shell at said Normally, micropressor 176 causes each of         second
station, valves 114 to be energized whenever rotary            f) the
forming steps occuring essentially simul- switch 174 reaches the position
of [err] It should  taneously at said first and second stations upon be
noted that this position for rotary switch 174   successively separated
blanks wherein step b) is will occur when the press ram has completed    15
performed at said first station (10) and step c) is most of its upward
stroke and the shell has been    performed at said second station (60); and
properly positioned. Each shell will then be struck   g) discharging said
shell from said second with the actuator 112 of a driver 110 and will be
station along a second path. transferred away from  its respective tooling
2. The method of claim  1, comprising the station.
20   further steps of: at said first station forming into The total time
required for a valve 114 to open   said blank- a lip (53) extending outward
and [err] driver 110 to extend actuator 112 is of         generally upward
from the upper end of said approximately 15 milliseconds. This interval is,
chuckwall (51), said lip including at its outer edge course, constant at
all press speeds.. Con-         a hook portion having a generally downward
curl; sequently, although each valve 114 is energized at   25   and at said
second station (60) shaping said lip a fixed amgular position, the angular
position of   (53) to extend outwardly generally parallel to said the
rotary switch 174 (and hence the stroke         panel (50), and further
curling said hook portion position of the press ram) at the time shell
impact  to a downward curl adapted for seaming said actually occurs varies
with the speed of the press.  shell to a can body. For example, at 300
strokes per minute, the rotary   30  3. The method as defined in claim 2,
wherein switch 174 has reached 315 when the shell is       said lip (53) is
formed in said first station (10) by struck.
drawing an outer portion of said blank over a To partially reduce this
delay with respect to    generally circular form ring (18). rotary switch
angle, microprocessor 176 causes       4. The method as defined in claim 3
wherein valves 114 to be energized at 2730 rather than 288    35   said lip
(53) is shaped and said hook portion is at press speeds above 300 strokes
per minute. A     further curled in said second station by forcing time
measurement of the duration of two press       said lip downward so as to
move said hook strokes, as indicated by signals from rotary posi-  portion
into and along the working surface of a tion switch 174, is converted by
microprocessor     generally circular curl die (64). 176 into an average
speed determination used to   40  5. The method of one of the claims 1 to 4
define whether press speed is greater or less than  wherein said first and
said second paths are 300 strokes per minute.
displaced from each other such that a shell can While the methods herein
described, and the       discharge from said second station as a succeed-
[err] of apparatus for carrying these methods into    ing shell enters said
second station. effect, constitute preferred embodiments of this   45  6.
The method of one of the claims 1 to 5, invention, it is to be understood
that the invention  wherein said forming of said blank (48) at said is not
limited to these precise methods and form   first station (10) is performed
by lowering a first of apparatus, and that changes may be made in
upper tooling (11) onto cooperating first lower either without departing
from the scope of the      tooling (12) so as to form said blank there-
invention, which is defined in the appended   so   between, and
subsequently raising said first claims.
upper tooling from said first lower tooling. 7. The method of one of the
claims 1 to 6, Claims
comprising the further step of at said second station (60), coining the
junction between said 1. A method of forming shells such as used in   55
panel (50) and said countersink (98). the manufacture of can ends,
comprising the           8. The method of claim 6, wherein said forming
steps of:                                           of said partially
formed shell at said second a) at a first station (10) within a press,
separ-  station (60) is performed by lowering a second ating a generally
circular blank (48) from a sheet  upper tooling (61) onto cooperating
second lower 



of thin metal (46),                           60   tooling (62) so as to
form said shell therebetween, b) forming into said blank a substantially
flat   and subsequently raising said second upper tool- central panel (50)
and an upwardly-extending        ing from said second lower tooling. chuck
wall (51) about the edge of said panel,        9. The method of claims 8,
wherein movement c) forming into said shell a countersink (98) at  -of said
chuckwall (51) downward relative to said the base of said chuck wall by
gripping said chuck   65   panel (50) at said second station (60) is
performed 10    19               EP 0149 823 81                       20 by
clamping said chuckwall between said second        said lip (53) to a
predetermined shape, during upper tooling (61) and said second lower
tooling      each stroke of the press to produce a completed (62) and
pushing said panel (50) upward so as to      shell. wrap said junction
region (52) around a generally       said first and second tooling means
being circular form die (66) to form said countersink    5    arranged
within the same ram press. (98).
14. Apparatus as defined in claim 13, wherein 10. The method of one of the
claims 6 to 9,         said means for moving a shell from said first
comprising the further steps of:                     lifting means includes
a driver (110) having an raising said partially formed shell (48) along
actuator. (12) selectively extensible therefrom for with said first upper
tooling (11) following form-    10   striking a blow edgewise of a shell to
propel the ing of said shell at said first station (10) to position  shell
edgewise to said second station, said said shell for striking thereof with
said edgewise    apparatus further comprising means (130) for blow for
directing said shell along said first path;  capturing a shell propelled by
said driver and and
locating -the shell within said second tooling holding said shell in
position until struck by said   is    means. blow.
15. Apparatus as defined in claim 13 or 14, 11. The method of one of the
claims 6 to 10,        wherein said first tooling means includes a first
wherein the holding of said partially formed shell    upper tooling (11)
and cooperating first lower at said first station is performed by applying
a      tooling  (12), said first upper tooling being partial vacuum to said
shell through at least one    20   lowerable by the press ram onto said
first lower opening (58) defined in the working surface of        tooling
for formation of a blank therebetween. said first upper tooling (11).
16. Apparatus as defined in one of the claims 13 12. The method of one of
the caims 8 to 11,         to 15, wherein said first upper tooling (11) is
comprising the further step of at said second         provided with a
substantially circular center station (60), coining the junction between
said   25    punch (34) having a working surface having a panel (50) and
said countersink (98), said coining    rounded outer edge for forming said
central panel being performed by striking said shell with a         (50),
said outer edge being provided with a coining tool (97) carried in said
second upper        relatively large radius of curvature compared to
tooling (61) during lowering of said second upper     the radius of the
edge of panel form die (86) tooling.
30   forming the countersink, so as to form the junc- 13. Apparatus for
forming shallow disc-like        tion region (52) of said chuckwall (51)
with said shells from thin sheet metal in a ram  press,         panel (50)
with said large radius of curvature. comprising:
17. Apparatus as defined in claims 13 to 16, tooling means constructed and
arranged to           wherein said first lower tooling (12) is provided
separate a generally circular blank (48) from a    35    with a
substantially circular draw ring (18) having metal sheet (46) and to form
into said blank a        a curved working surface over which at least a
substantially flat central panel (50), an upward      portion of said blank
is drawn to form a generally extending wall (51) about the edge of said
panel, a   downward curl to at least an outer portion of said countersink
(98) at the base of said wall, and a lip  lip (53). (53) extending
generally outward and upward   40       18. Apparatus as defined in claims
13 to 17, from the upper edge of said wall, during each         wherein
said means for moving a shell from said stroke of the press to produce a
shell;              first lifting means further includes means (58) for
final lifting means (92) for moving a completed     supplying a low vacuum
to at least one opening shell to a discharge path:
defined in the working surface of said first upper characterized by first
and second spaced apart   45   tooling (11) to hold the shell to a
stationary forming stations (10, 60) within the press.           portion of
said upper tooling to position the shell first tooling means at said first
station (10)      for striking an edgewise blow thereto. constructed and
arranged to separate said blank         19. Apparatus as defined in one of
the claims 13 from said metal sheet and to form into said blank    to 18,
wherein said second tooling means (60) (48) said substantially flat central
panel (50) said   so   includes a second upper tooling  (61) and
upward-extending wall joined by a radius of          cooperating second
lower tooling (62), said curvature to the edge of said panel and said lip
second upper tooling being lowerable by the (53) during each stroke of the
press to produce a    press ram onto said second lower tooling for
partially completed shell;                           campletion of a shell
therebetween. a first lifting means (58) for pulling a partially   55  20.
Apparatus as defined in claims 13 to 19, completed shell away from the
metal sheet;           wherein said second upper tooling (61) includes a
means (110) for moving a partially completed        generally circular
coining tool (97) having a coin- shell from said first lifting means
edgewise to said  ing surface carried within said second upper 



second station (60) by directing a blow edgewise     tooling so as to
strike said shell and coin the of the shell to propel the shell;
60   juntion  between  said  panel (50) and  said second tooling means at
said second station         countersink (98) during lowering of the press
ram. (60) constructed and arranged to form into a           21. Apparatus
as defined in claims 19 or 20, partially completed shell said countersink
(98) at   wherein said second upper tooling (61) and said the base of said
wall (51) by moving said panel       second  lower  tooling  (62)  each
include (50) upward relative said wall and to further form    65
cooperating means (72, 86) for clamping said 11    21              EP 0 149
823 B1                   22 chuckwall therebetween during at least a
portion  Spannwand (51) aus erstreckt, wobei diese Lippe of lowering of
said second upper tooling, said    an ihrer AuBeren Kante einen
Hakenabschnitt second upper tooling includes a generally circular
aufweist, der sine im aligemeinen nach unten form die (86), and said second
lower tooling      gewendete KrOmmung hat; und an der zweiten includes a
generally circular form punch (66) for    5    Station (60) Formen der
Lippe (53), so daB sie sich raising said panel (50) upward relative said
chuck-  nach auBen im wesentlichen parallel zu der Platte wall (51) during
said portion of lowering of said  (50) erstreckt und weiteres Einrollen des
Hakenab- upper [err] to wrap said junction region around  schnittes zu
einer nach unten gewendeten Borde- said form die to form said countersink
(98).      lung, welche fur eine Nahtverbindung des Dek- 22. Apparatus as
defined in one of the claims 19   10   kels mit einem Dosenk6rper ausgelegt
ist. to 21, wherein said second lower tooling (62)       3. Verfahren nach
Anspruch 2, wobei die Lippe includes a generally circular curl die (64)
having a  (53) in der ersten Station (10) durch iehen sines working surface
defining at least the outer portion  augeren Abschnittes des Ausschnittes
Ober einen of said predetermined shape, and said second      im
wesentlichen kreisformigen Formring (18) upper tooling includes means for
moving said lip   is   gebildet wird. (53) generally downward and the outer
portion of    4. Verfahren nach Anspruch 3, wobei die Lippe said lip into
engagement with and along said      (53) in der zweiten Station geformt und
der working surface of said curl die.                 Hakenabschnitt weiter
eingerollt wird durch Her- 23. Apparatus as defined in claim 21, wherein
abdrucken der Lippe, so daB der Hakenabschnitt said second lifting means
includes means (92) for   20   in und entlang der Arbeitsfliche sines im
wesent- applying a partial vacuum to at least one open-  lichen
kreisformigen Einrollstempels (64) bewegt ing defined in the working
surface of said second  wird. upper tooling.
5. Verfahren nach einem der Anspruche 1 bis 4, wobei der erste und der
zweite Weg voneinander Patentanspruche                             25
entfernt angeordnet sind, so daB ein Deckel von der zweiten Station
ausgegeben werden kann, 1. Verfahren zur Formung von Deckeln, wie sie
wahrend ein folgender Deckel in die zweite fur die Herstellung der
Stimseiten von Dosen      Station eintritt. verwendet werden, mit folgenden
Schritten:          6. Verfahren nach einem der Anspruche 1 bis 5, a)
Abtrennen sines im wesentlichen kreisformi-  30   wobei das Ausbilden des
Ausschnittes (48) an der gen Ausschnittes (48) aus einer dflnnen Metall-
ersten Station (10) durch Absenken sines ersten platte (46) an einer ersten
Station (10) innerhalb  oberen Werkzeuges (11) auf ein damit zusammen-
einer Presse,                                     wirkendes erstes unteres
Werkzeug (12) durchge- b) Ausbilden einer im wesentlichen flachen
fuhrt wird, so dal der Ausschnitt zwischen diesen zentralen Platte (50) und
einer sich nach oben   35   geformt wird, und wobei anschlie~end das erste
erstreckenden Spannwand (51) um den Rand der      obere Werkzeug von dem
ersten unteren Werk- Platte herum in dem Ausschnitt,                   zeug
angehoben wird. c) Ausbilden einer kegeligen Senkung (98) in      7.
Verfahren nach einem der Anspriche 1 bis 6, dem Deckel am Grund der
Spannwand durch           welches weiterhin den Schritt aufweist, daB der
Ergreifen der Spannwand wahrend die Platte (50)   40   Ubergang zwischen
der Platte (50) und der kegeli- relativ zu der Spannwand nach oben bewegt
wird,   gen Einsenkung (98) gepragt wird. aim einen fertigen Deckel zu
produzieren, gekenn-  8. Verfahren nach Anspruch 6, wobei das Aus- >chnet
durch                                       bilden des teilweise geformten
Deckels an der d) nach Schritt b) Oberflhren des teilweise     zweiten
Station (60) durch Absenken sines zwei- ausgebildeten Deckels von der
ersten Station (101   45  ten oberen Werkzeuges (61) auf ein damit zusam-
entlang sines vorbestimmten ersten Weges zu       menwirkendes zweites
unteres Werkzeug (62) einer zweiten Station (60) innerhalb der Presse,
durchgef0hrt wird, so daB der Deckel dazwischen indem der Deckel einen StoB
von der Seitenkante   geformt wird, und wobei anschlieBend das zweite her
erhilt und dabei Fuhren des Deckels seitlich  obere Werkzeug von dem
zweiten unteren Werk- zu der zweiten Station;                     50   zeug
angehoben wird. e) Auffangen und Anordnen des Deckels an der      9.
Verfahren nach Anspruch 8, wobei die Bewe- zweiten Station,
gung der Spannwand (51) nach unten relativ zu f) wobsi die Schritte zum
Ausbilden im wesent-  der Platte (50) an der zweiten Station (60) durch-
lichen gleichzeitig an der ersten und zweiten     gef0hrt wird, indem die
Spannwand zwischen Station an aufeinanderfolgend abgetrennten Aus-  cs
dem zweiten oberen Werkzeug (61) und dem schnitten geschehen, wobei Schritt
b) an der      zweiten unteren Werkzeug (62) eingeklemmt und ersten Station
(10) und Schritt c) an der zweiten  die Platte (50) nach oben gedruckt
wird, so daB 



Station (60) ausgefuhrt wird; und                 der Ubergangsbereich (52)
um einen im wesent- g) Ausgabe des Deckels aus der zweiten Station  lichen
kreisformigen Formstempel (66) herumge- entlang eines zweiten Weges.
so   legt wird, um so die Einsenkung (98) zu bilden. 2. Verfahren nach
Anspruch 1, welches weiter-     10. Verfahren nach einem der Anspriche 6
bis hin folgende Schritte aufweist: an der ersten     9, welches weiterhin
folgende Schritte aufweist: Station Ausformen einer Lippe (53) an dem Aus-
Anheben des teilweise geformten Deckels (48) schnitt, welche sich nach
augen und im wesent-    mit dem ersten oberen Werkzeug (11), welches lichen
nach oben von dem oberen Ends der   65   dem Ausbilden des Deckels an der
ersten Station 12 *C   L  M  S*    M?
.~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~. 23              EP  0149 823 B1                    24 (10) folgt,
um den Deckel fur das Wegstolen mit    kel die Einsenkung (98) am Grund der
Wand (51) dem Stog von der Kante her anzuordnen, um den      bilden durch
Bewegen der Platte (50) nach oben Deckel entlang des ersten Weges zu
lenken; und     relativ zu der Wand, und daB weiter die Lippe (53)
Inpositionhalten des Deckels, bis er von dem StoB  zu einer vorbestimmten
Form geformt wird, und getroffen wird.                               5
zwar wahrend jedes Hubes der Presse, um einen 11. Verfahren nach einem der
Anspruche 6 bis     vollstindigen Deckel herzustellen; 10, wobei das Halten
des teilweise ausgebildeten     wobei das erste und das zweite
Werkzeugmittel Peckels an der ersten Station durchgeffuhrt wird   innerhalb
derselben Presse angeordnet sind. &.ch Anlegen eines teilweisen Vakuums an
den         14. Vorrichtung nach Anspruch 13, wobei die Deckel durch
zumindest eine Offnung (58), welche   to   Mittel zum Bewegen des Deckels
von dem ersten in der Arbeitsflache des ersten oberen Werkzeu-
Anhebemittel einen  Treiber (110) aufweist, ges (11) festgelegt sind.
welcher einen Betatiger (112) hat, der wahlweise 12. Verfahren nach einem
der Anspruche 8 bis     von jenern ausfahrbar istum einem Deckel einen 11,
welches weiterhin den Schritt aufweist, daB    StoG von der Kante her zu
versetzen, urn den an der zweiten Station (60) das Ubergangsstuck   15
Deckel seitlich zu der zweiten Station voranzutrei- zwischen der zentralen
Platte (50) und der Einsen-  ben, wobei die Vorrichtung weiterhin Mittel
(130) kung (98) gepragt wird, wobei das Pragen durch-    zum Auffangen
eines Deckels aufweist, der von gefOhrt wird, indem der Deckel mit einem
Prage-    dem Treiber vorangetrieben wurde und den Dek- werkzeug (97)
bearbeitet wird, weiches in dem      kel innerhalb  des zweiten
Werkzeugmittels zweiten oberen Werkzeug (61) wahrend des   20   anordnen.
Absenkens des zweiten oberen Werkzeuges              15. Vorrichtung nach
Anspruch 13 oder 14, getragen wird.
wobei das erste Werkzeugmittel ein erstes oberes K..'   13. Vorrichtung
zurn Formen flacher, scheibe-    Werkzeug (11) aufweist und ein damit
zusammen- nartiger Deckel aus dunnen Metallblattern in einer  wirkendes
erstes unteres Werkzeug (12), wobei presse, mit:
25   das erste obere Werkzeug durch den Pressensto- Werkzeugmitteln, welche
so aufgebaut und         Bel absenkbar auf das erste untere Werkzeug ist,
angeordnet sind, daB sie einen im wesentlichen     fur die Formung eines
Ausschnittes dazwischen. kreisf6rmigen Ausschnitt (48) aus einem Metall-
16. Vorrichtung nach einem der Anspruche 13 blatt (46) abtrennen und in
diesen Ausschnitt eine  bis 15, wobei das erste obere Werkzeug (11 ) mit im
wesentlichen flache zentrale Platte (50), eine   30   einem im wesentlichen
kreisformigen Mittelstem- sich nach oben erstreckende Spannwand (51) um
pel (34) versehen ist, welcher eine Arbeitsfliche den Rand der Platte
herum, eine Einsenkung (98)    hat, die eine abgerundete SuBere Kante fur
die am Grund der Wand und eine Lippe (53) in den       Formung der
zentralen Platte (50) hat, wobei die Ausschnitt geformt wird, welche sich
im wesent-    au~ere  Kante  mit einem  relativ  groBen lichen nach auBen
und oben van der Oberkante   35   KrOmmungsradius versehen ist im Vergleich
zu der Wand erstreckt, und zwar wihrend jedes         dem Kantenradius des
Plattenformpregrings (86), Hubes der Presse, urn einen Deckel herzustellen;
welcher die Einsenkung formt, so daB der Ober- endg .ltige Anhebemittel
(92) zum Bewegen        gangsbereich (52) von der Spannwand (51) zu der des
vervollstandigten Deckels zu einem Ausgabe-    Platte (50) mit dem grogen
Krimmungsradius weg; gekennzeichnet durch                    40   geformt
wird. erste und zweite voneinander beabstandete          17. Vorrichtung
nach Anspruch 13 bis 16, wobei Ausbildungsstationen  (10, 60)- innerhalb
der      das erste untere Werkzeug (12) mit einem im Presse;
wesentlichen kreisf6rmigen Ziehring (18) verse- erste Werkzeugmittel an der
ersten Station (10),  hen ist, welcher eine gekrummte Arbeitsflache welche
so aufgebaut und angeordnet sind, daB    45   hat, uber welche zumindest
ein Abschnitt des der Ausschnitt aus dem Metallblatt abgetrennt
Ausschnittes gezogen wird, um zumindest an wird und daB in den Ausschnitt
(48) die im         einem auleren Abschnitt der Lippe (53) eine im
wesentlichen flache zentrale Platte (50) geformt   wesentlichen nach unten
gerichtete Bordelung zu wird, wobei die sich nach oben erstreckende
formen. Wand uber einen Krummungsradius mit dem    so        18.
Vorrichtung nach den Anspruchen 13 bis 17, Rand der Platte verbunden ist;
und die Lippe (53)  wobei die Mittel zum Bewegen des Deckels von wahrend
jedes Hubes der Presse geformt wird,       dem ersten Anhebemittel
weiterhin Mittel (58) urn einen teilweise vervollstandigten Deckel her-
aufweist fOr die ZufOhrung eines niedrigen Vak- zustellen;
uums an zumindest eine Ofnung, welche in der 



ein erstes Anhebemittel 58) zurn Wegziehen   55   Arbeitsflache des ersten
oberen Werkzeuges (11) eines teilweise vervollstindigten Deckels von
festgelegt ist, um  den  Deckel an  einem dem Metallblatt;
stationiren Abschnitt des oberen Werkzeuges zu Mittel (110) zum Bewegen
eines teilweise ver-    halten, um den Deckel fOr das Versehen mit
vollstandigten Deckels vonden ersten Anhebemit-    einem StoB an denselben
von der Kante her zu teln seitlich zu der zweiten Station (60) durch   60
positionieren. Richten eines StoBes seitwirts auf den Deckel,       19.
Vorrichtung nach einem der AnsprOche 13 urn den Deckel voranzutreiben;
bis 18, wobei das zweite Werkzeugmittel (60) ein zweite Werkzeugmittel an
der zweiten Station     zweites oberes Werkzeug (61) und ein damit (60),
welche so aufgebaut und angeordnet sind,     zusammenwirkendes zweites
unteres Werkzeug daB sie in einen teilweise vervollstandigten Dek-   65
(62) aufweist, wobei das zweite obere Werkzeug 13 .~~~~~~~    25
EP 0149823 BI                      26 durch den PressenstlBel absenkbar auf
das         partiellement forms dudit premier poste (10) le zweite untere
Werkzeug ist zur Vervollstandigung   long d'un premier trajet pr6d6termine
vers un eines Deckels dazwischen.                          second poste
(60) a l'int6rieur de la presse en 20. Vorrichtung nach den Anspruchen 13
bis 19,   frappant un coup de chant sur ledit couvercle et wobei das zweite
obere Werkzeug (61) ein im   5    diriger ainsi ledit couvercle de chant
vers ledit wesentlichen-kreisformiges Pragewerkzeug (97)      second poste;
auweist, welches eine PrAgefliche hat, welche in     e) A immobiliser et
positionner ledit couvercle dcn zweiten oberen Werkzeug mitgefuhrt wird,
dans ledit second poste, sA.AaB sie auf den Deckel stWBt und den Ober-
f) les stapes de formage ayant lieu essentielle- gang zwischen der Platte
(50) und der Einsenkung   to   ment simultan6ment dans lesdits premier et
(98) wihrend des Absenkens des Pressenstoltels     second postes sur des
flans s6pares successive- prigt.
ment, I'6tape (b) etant effectu6e dans ledit pre- 21. Vorrichtung nach den
Anspruchen 19 oder      mier posts (10) et l'6teape c) 6tant effectuee dens
20, wobei das zweite obers Werkzeug (61) und       ledit second poste (60);
et das  zweite  untsre  Werkzeug  (62) jeweils   t5     g) 8 d6charger
ledit couvercle dudit second zusammenwirkende Mittel (72, 86 aufweisen zum
poste le long d'un second trajet. dazwischen  Festklemmen  der  Spannwand
2. Proc6d6 selon la revendication 1, compre- wahrend zumindest eines
Abschnittes der Absen-     nant les autres etapes qui consistent: dans
ledit kung des zweiten oberen Werkzeuges, wobei des      premier poste, a
former dans ledit flan une Isvre zweite obere Werkzeug einen im
wesentlichen    20   (53) s'tenndant vers l'ext6rieur et globalement
krsisf6rmigen FormpreBring (86) aufweist und       vers le haut A partir de
l'extr6mite sup6rieure de das zweite unteore Werkzeug einen im wesent-
ladite paroi (51) a mandriner, ladite lbvre compor- lichen kreisf6rmigen
Formstempel (66) aufweist     tant, A son bord ext6rieur, une partie en
crochet zum Anheben der Platte (50) nach oben relativ zu   ayant On roul6
oriente globalement vers le bas; et der Spannwand (51) wahrsnd des
genannten    25   dens ledit second poste (60), a faconner ladite
Abschnittes der Absenkung des oberen Werk-         levre (53) afin qu'elle
s'htende vers l'ext6rieur a zeuges,um den (.bergangsbereich um den Form-
peu pres paralltlement audit panneau (50), et a prsBring herumzulegen, um
die Einsenkung (98)      rouler davantage ladite partie en crochet jusqu'A
zu bilden.                                         ce qu'elle forme un
roul6 orients vers le bas, 22. Vorrichtung nach einem der Anspruche 19   30
adapts 3 un agrafags dudit couvercle sur un corps bis 21, wobei des zweite
untere Werkzeug (62)      do boate. einen im allgemeinen kreisf8rmigen
Einrollstem-      3. Proc6d6 salon la revendication 2, dens lequel pel (64)
aufweist, welcher eine Arbeitsflache hat,  ladite levre (53) est form6e
dans ledit premier die zumindest den Auseren Abschnitt der genann-    poste
(10) par emboutissage d'une partie ext6- ten vorbestimmten Form definiert
und des zweite   35   rieure dudit flan sur un anneau globalement obere
Werkzeug Mittel aufweist zum Bewegen         circulaire (18) de formage.
der Lippe (53) im wesentlichen abwirts und des       4. Proc6d6 selon la
revendication 3, dans lequel guBeren Abschnittsder Lippe in Eingriff mit
und    ladite levre (53) est faconn6e et ladite partie en entlang der
Arbeitsflache des Einrollstempels.    crochet est encore roul6e dans ledit
second poste 23. Vorrichtung nach Anspruch 22, wobei das   40   par
abaissement A force de ladite levre afin de zweite Anhebemittel Mittel (92)
aufweist fOr das   deplacer ladite partie en crochet jusque dans et le
Zufuhren eines teilweissn Vakuums zumindest zu     long do la surface de
travail d'une matrice A rouler einer Offnung, welche in der Arbeitsfliche
des     globalement circulaire (64). zweiten oberon Wsrkzeuges festgelegt
ist.            5. Proced6 selon l'une des revendications 1 A 4, 45   dans
lequel lesdits premier et second trajets sont Revendicattons
dical6s l'un par rapport A I'autre de manisre qu'un couvercle puisse Atre
dscharge dudit 1. Proc6d6 pour former dos couvercles tels quo   second
poste pendant qu'un couvercie suivant ceux utilises dans la fabrication
d'extrsmitis de  entre dans ledit second poste. baits, comprenant les
6tapes qui consistent:  50     6. Proc6de solon l'une des revendications 1
A 5, a) dens un premier posts (10) A l'int6risur d'une  dens lequel ledit
formage dudit flan (48) dens ledit presse, A s6parer un flan globalement
circulaire   premier poste (10) est effectue par descente d'un 



(48) d'une feuille de m6tal mince (46),            premier outil superieur
(11) sur un premier outil b) A former dens ledit flan un panneau central
inf6rieur coop6rant (12) afin de former ledit flan sensiblement plat (50)
et une paroi (51) A mandri-   55   entre eux, puis montes dudit premier
outil sups- ner s'etendant vers le haut le long du bord dudit  rieur A
partir dudit premier outil infhrieur. panneau,
7. Proceds selon l'une des revendications 1 A 6, c) a former dans ledit
couvercle un enchisse-    comprenant l'tape supplementaire consistent, ment
(98) A la base de ladite paroi A mandriner par  dens ledit second poste
(60), A frapper la jonction serrage de ladite paroi A mandriner pendant que
60   entrs ledit panneau (50) et ledit enchassement tedit panneau (50) est
dsplace vers le haut par   (98). rapport A ladite paroi A mandriner pour
produire    8. Proced6 selon la revendication 6, dens lequel un couvercle
achevs, caracterise en ce qu'il      ledit formage dudit couvercle
partiellement forms consiste                                           dans
ledit second poste (60) est effectue par d) aprbs l'6tape b) A transferer
ledit couvercle   65   descente d'un second outil superieur (61) sur un 14
I~ ~~ 1111111111111111111.1    *          27               EP  0149823  Si
28 second outil inferieur cooperant (62) afin de for-   reliee par un rayon
de courbure au bord dudit mer ledit couvercle entre eux, puis mont6e dudit
panneau, et ladite levre (53) durant chaque course second outil sup6rieur 3
partir dudit second outil   de la presse pour produire un couvercle
partielle- inferieur.                                           ment
acheve; 9. Proc6de selon lea revendications 8, dans    5     des premiers
moyens d'6l6vation (58) destines lequel le mouvement de ladite paroi 3
mandriner      a tirer un couvercle partiellement achev6 a rMcart (51) vers
le bas par rapport audit panneau (50)      de la feuille de m6tal; dans
ledit second posts (60) est effectu6 par un       des moyens (110) destin6s
A d6placer de chant bridage de ladite paroi A mandriner entre ledit      un
couvercle  partiellement achev6  desdits second outil superieur (61) et
ledit second outil   io   premiers moyens d'elevation vers ledit second
inferieur (62) et une poussee dudit panneau (50)     poste (60) en
appliquant un coup de chant sur le vers le haut afin d'enrouler ladite zone
de jonction  couvercle pour le propulser; (52) autour d'une matrice A
former globalement         un second outillage dans ledit second poste
circulaire (66) pour former ledit enchAssement       (60) r6alise et agenc6
pour former dans un (98).                                          15
couvercie partiellement achev6 ledit enchAsse- 10. Procdd6 selon lune des
revendications 6 A      ment (98) & la base de ladite paroi (51) en 9,
comprenant les autrese tapes qui consistent:      deplacant ledit panneau
(50) vers le haut par A faire monter ledit couvercle partiellement
rapport a ladite paroi et pour former en outre form6 (48) avec ledit
premier outil sup6rieur (11)   ladite levre (53) on une forme
pr6determin6e, apres le formage dudit couvercle dans ledit pre-   20
durant chaque course de la presse afin de pro- mier posts (10) pour
positionner ledit couvercle     duire un couvercle achev6; afin qu'il soit
frappe par ledit coup de chant pour    lesdits premier et second outillages
etant diriger ledit couvercle le long dudit premier trajet;  agenc6s A
l'int6rieur de la meme presse A et
-coulisseau. A maintenir ledit couvercle en position jusqu'a   25  14.
Appareil solon la revendication 13, dans ce qu'il soit frappe par ledit
coup.                 lequel lesdits moyens destines A d6placer un 11.
Proc6de selon l'une des revendications 6 A     couvercle A partir desdits
premiers moyens d'el6- 10, dans lequel le maintien dudit couvercle par-
vation comprennent un dispositif d'entrainement tiellement forms dans ledit
premier poste est        (110) ayant un actionneur (112) qui peut
selective- effectue par I'application d'un vide partiel audit   30    ment
effectuer un mouvement d'extension a par- couvercle A travers au moins une
ouverture (58)      tir de ce dispositif pour frapper un coup de chant
definie dans la surface de travail dudit premier     sur un couvercle afin
de le propulser de chant outil superieur (11).
vers ledit second poste, ledit appareil comprenant 12. Proced6 selon l'une
des revendications 8 A     en outre des moyens (130) destines a immobiliser
11, comprenant en outre l'etape qui consiste,   vs   un  couvercle
propulse  par ledit dispositif dans ledit second poste (60), a frapper la
jonction  d'entratnement et A positionner le couvercle a entre ledit
panneau (50) et ledit enchAssement       l'int6rieur dudit second
outillage. (98), ladite frappeo tant effectu6e par frappe dudit   15.
Appareil solon (a revendication 13 ou 14, couvercle avec un outil (97) de
frappe porte dans    dans lequel ledit premier outillage comprend un ledit
second outil superieur (61) pendant la   40    premier outil sup6rieur (11)
et un premier outil descente dudit second outil supdrieur.
inf6rieur coopbrant (12), ledit premier outil 13. Appareil pour former des
couvercles peu        sup6rieur pouvant etre abaiss6 par le coulisseau
profonds, analogues A des disques, a partir d'un     de la presse sur ledit
premier outil inferieur pour metal en feuille mince dans une presse A
former un flan place entre eux. coulisseau, comprenant:
45      16. Appareil selon l'une des revendications 13 a un outillage
r6alise et concu pour separer un      15, dans lequel ledit premier outil
sup6rieur (11) flan globalement circulaire (48) d'une feuille (46)
comport. un poingon central sensiblement cir- de m6tal et pour former dans
ledit flan un           culairs (34) ayant une surface de travail possedant
panneau central sensiblement plat (50), une paroi    un bord ext6rieur
arrondi pour former ledit (51) s'etendant vers le haut le long du bord
dudit   50   panneau  central (50), ledit bord  ext6rieur 



panneau, un enchassement (98) a la base de           pr6sentant un rayon de
courbure relativement ladite paroi et une levre (53) s'dtendant globale-
grand en comparaison avec le rayon du bord ment vers l'exterieur et vers le
haut a partir du    d'une matrice (86) de formage de panneau for- bord
superieur de ladite paroi, durant chaque        mant l'enchbssement, afin
de former audit grand course de la presse pour produire un couvercle;    55
rayon de courbure la zone de jonction (52) de des moyens (92) d'elevation
finale destin6s a      ladite paroi a mandriner (51) avec ledit panneau
deplacer un couvercle acheve vers un trajet de       (50). decharge;
17. Appareil selon les revendications 13 a 16, caract6rise par des premier
et second postes de    dans lequel ledit premier outil inf6rieur (12) com-
formage espacds (10,60) A l'intdrieur de la presse;   60   porte un anneau
de freinage sensiblement cir- un premier outillage situ6 dans lodit premier
culaire (18) ayant une surface arrondie de travail posts (10) et realis6 et
agence pour separer ledit   sur laquelle au moins une partie dudit flan est
flan de ladite feuille de m6tal pour former dans     tirue pour former un
rould oriente globalement ledit flan (48) ledit panneau central
sensiblement   vers le bas sur au moins une partie extdrieure de plat (50),
ladite paroi s'6tendant vers le haut,   65   ladite levre (53). 15     CI
NL    111111    29               EP 0149823 B1                      30 18.
Appareil selon les revendications 13 A 17,    cun des moyens cooperants
(72, 86) destines 3 dans lequel lesdits moyens destin6s A d6placer un
brider entre eux ladite paroi A mandriner pendant couvercle A partir
desdits premiers moyens d'6l6-    au moins une partie de la descente dudit
second vation comprennent en outre des moyens (58)          outil
sup6rieur, ledit second outil sup6rieur com- destin6s a appliquer un faible
vide 3 au moins une    5    prend une matrice (86) de formage globalement
ouverture d6finie dans la surface de travail dudit  _  circulaire et ledit
second outil inferieur comprend premier outil sup6rieur (11) pour maintenir
le       un poincon (66) de formage globalement cir- couvercle sur une
partie fixe dudit outil superieur  culaire destine 3 Niever ledit panneau
(50) par af6,e positionner le couvercle pour qu'il soit      rapport A
ladite paroi 3 mandriner (51) pendant frapp6 d'un coup de chant.
to   ladite partie de la descente dudit outil sup6rieur 19. Appareil selon
l'une des revendications 13 A   pour enrouler ladite zone de jonction
autour de 18, dans lequel ledit second outillage (60) corn-   ladite
matrice de formage afin de former ledit prend un second outil sup6rieur
(61) et un second   enchAssement (98). outil inf6rieur coop6rant (62),
ledit second outil    22. Appareil solon l'une des revendications 19 a
superieur pouvant etre abaisse par le coulisseau    iS   21, dans lequel
ledit second outil inf6rieur (62) de la presse sur ledit second outil
inferieur pour  comprend une matrice de roulage globalement achever un
couvercle plac6 entre eux.               circulaire (64) ayant une surface
de travail 20. Appareil selon les revendications 13 A 19,     d6finissant
au moins la partie exterieure de ladite dans lequel ledit second outil
sup6rieur (61) corn-  forme pr6d6terminee, et ledit second outil prend un
outil de frappe (97) globalement cir-   20   superieur comprend des moyens
destin6s A culaire ayant une surface de frappe portee A        d6placer
ladite lbvre (53) globalement vers le bas l'int6rieur dudit second outil
sup6rieur afin de  -  et A amener la partie exterieure de ladite levre en
heurter ledit couvercle et de frapper la jonction   contact avec ladite
surface de travail de ladite entre ledit panneau (50) et ledit enchhssement
matrice de roulage et le long de cette surface. (98) pendant Ia descente du
coulisseau de la   25     23. Appareil solon Ia revendication 22, dans
presse.                                             lequel lesdits seconds
moyens d'6l6vation com- 21. Appareil selon les revendications 19 ou 20,
prennent des moyens (92) destines A appliquer un dans lequel ledit second
outil superieur (61) et    vide partiel A au moins une ouverture d6finie
par ledit second outil inferieur (62) comprennent cha-  la surface de
travail dudit second outil supdrieur. 30 35 40 45 50, 55 60 65A 16    


