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pound may be applied to the underside of the shell, specifically to the
downward facing or This invention relates to metal shells used to   bottom
portion of the shell curl, either before the form ends of can type
containers and to a method   converting operation, or after, the former
being and   an   apparatus   as   known   from      5    more typical. US-A
-4372720 for forming such shells, wherein       One of the major endeavors
of designers of can the method comprises the steps of: forming a       ends
is to provide a shell of as thin material as is blank from a sheet of thin
metal; then forming     possible, since this can result in substantial sav-
into said blank a substantially flat central panel  ings of material, and
therefore expense. However and an upward-extending chuck wall about the
10  the integrity of the shell, and its ability to with- edge of said panel
to produce a partially formed   stand buckling from internal pressures in
particu- shell, forming into said blank a lip extending     lar, imposes
restrictions upon the use of very thin outward from the upper end of said
chuck wall      material in the shell formation. The ability of the and
generally parallel to said panel; and gripping  thin metal to withstand the
drawing and working the entire panel and said chuck wall and causing    75
imposed upon the blank during the formation of relative movement between
said panel and said     the shell generally calls for use of somewhat chuck
wall simultaneously forming on said blank    thicker metal, in order to
accommodate thinning a panel wall extending upward from the inner part  in
the region where the reinforcing structure is of said chuck wall.
formed in the shell. The corresponding apparatus for forming shells   20
In typical prior art operations for the forming of for can ends solely by
reciprocating tool oper-    shells, a blank is severed from sheet material,
ations comprises: a first set of tooling including a  usually steel or
aluminum, and it is then formed blank punch and die and draw ring
constructed      to a shape comprising a generally flat central and
arranged to separate a blank from a strip of   panel and a chuck wall
extending, in this initial metal, a form ring, a punch center and a
pressure   25   stage, upwardly and outwardly from the central pad
cooperating to form an upwardly and out-       panel, blending into a
curved flanged portion. In wardly extending wall surrounding a central
one prior art method the blank is formed to panel on the blank, said draw
ring, form ring,    include a groove around the central panel inward blank
punch, punch center and pressure pad         from the chuck wall. This
initial blank is then cooperating to form a partial curl on the outer part
30   subjected to a curling operation to form a curled of the blank.
edge on the flange, the curled edge being turned Most can type containers,
for example beer       somewhat under the flanged portion. cans and soft
drink cans, are required to with-      From the curling operation, the
partially formed stand internal pressure, rough handling, and sub-  shells
are fed through further tooling where they stantial temperature
differences, yet maintain a   35   are gripped in the flange portion, while
the curled complete hermetic seal to protect the contents of  edge is
protected in the tooling against deforma- the can. Cans of this type are
used in very large  tion. If the groove is already in the blank, then the
volumes, billions of cans per year, and at present  groove may be reformed.
If not, the thus clamped the metal most used for this purpose is aluminum
blank is moved against a stationary support due to its light weight,
comparative inexpensive-   40   applied against the major underside of the
central ness and workability.                              panel. The
typical modern can consists of a unitary       There is an unsupported
region in the shell deep drawn body, usually with a necked inward
comprising the edge of the central panel which throat at the top which
terminates in an outwardly  overlaps and extends beyond the stationary
extending body curl, and an end for the can which   45   support, out to
the region where part of the chuck comprises the shell (to which the
present inven-   wall is clamped. This collapsing action places the tion
pertains) provided with self-opening struc-   blank in compression, and
results in a reshaping ture such as tear tabs and related score lines in
of the unsupported band of material between the the shell. The shells are
manufactured from sheet  chuck wall and the central panel, into a shape
metal by severing a suitable blank from a strip   50   which  defines  a
reinforcing  channel  or thereof, forming the blank to define a central
countersink at the bottom of the chuck wall and panel surrounded by a
reinforcing countersink      into the periphery of the central panel. Thus,
the and chuck wall configuration, and a shell curl    formation of the end
shells according to the prior which is designed to interact with the body
curl in  art requires a three stage operation, and the seaming apparatus to
attach the end to the can   55   above described formation of a reinforcing
with the requisite hermetic seal. In most instances  channel shape into the
shell results from a work- the underside of the shell or end curl is
provided  ing of a band of the metal blank between the with a sealing
compound to assist in the forma-    chuck wall and the central panel which
is essen- tion of the seal.                                 tially
uncontrolled and thus susceptible to breaks, The shell is the basic part of
the end and is  60   distortion, or potential thinning of the shell at this
formed from the blanks, then the shells are       critical point in its
structure. operated upon in converting apparatus which
US-A-4,372,720 discloses another way of adds the desired score lines, tear
tab, and the   forming shells, using a single set of tooling, integral
rivet attachment between the shell and   wherein the metal is stretched and
drawn during the tab, all in known manner. The sealing com-   6    several
successive operations by the reciprocable 2   
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countersink portion of the wall,        pre-characterizing clause of claim
1 this object is surrounding the central panel, again is worked, as
achieved by the blank being formed as a multi- it is drawn around the
countersink punch by the      sided shape with rounded transitions from one
countersink die. This again leads to potential       side to the next, such
as to form a generally breaks, or distortion, or potential thinning of the
5    elliptic shape, the major axis of the ellipse being shell at this
critical point.                        generally transverse to or across
the grain of the In addition, prior art shells are subject to a     metal,
forming between said panel and said chuck condition in the region of the
peripheral flange     wall a junction area defining a relatively large and
curled edge which is known in the art as         radius of curvature
compared to the radius of the "earring". When the blank of metal is severed
10   edges of the panel form  die forming the from the supply strip,
usually a strip withdrawn     countersink groove, simultaneously with the
from a roll thereof, prior practice is to cut or sever  formation of said
panel and the upward extending a round blank, and little attention is given
to the  chuck wall, separately gripping the entire panel grain  direction
of the  metal, which  runs         and said chuck wall during said relative
move- lengthwise of the strip. It has been known for   15    ment between
said panel and said chuck wall and some time, but apparently uncorrected,
that form-    wrapping said junction area around a forming ing of the metal
(particularly thin aluminum) in     punch. operations which are intended to
produce a round       With respect to the apparatus as defined in the
shell, results in some distortion of the shape from  pre-characterizing
clause of claim 9, the above the initial round blank, because the metal
tends to   20    object is achieved by the blank punch and die stretch
slightly more with the grain than across     being constructed to form the
blank as a generally the grain, and to stretch even further at 450 to the
elliptic multi-sided shape with rounded transi- grain. The result of such
uneven "growth" of the     tions from one side to the next, a second set of
metal appears as a slight deformation in the edge    tooling including a
panel form die and a pressure of the blank which is subjected to the
curling    25   pad constructed and arranged to grip the wall of operation.
The curled under edge thus is some-       the partially formed blank inward
of the partial what close to the chuck wall in certain areas than   curl
and outward of the central panel and to shape in others around the shell,
i.e. the end curl        a chuck wall therein, said panel form die
including becomes irregular with respect to the chuck wall.    a nose
portion defining the shape of a panel wall This situation can result in one
of two difficul-   30   interconnecting the chuck wall and the central
ties. If the shell is manufactured such that the     panel, a panel form
punch cooperating with said enlarged "earrings" on the periphery form the
panel form die to wrap the region of the blank primary seal in the seam of
the end to the can,      between the central panel and the gripped chuck
then the end curl of the blank between the           wall around said nose
portion, and a curl form "earrings" is short, and must rely more upon the
35   punch and a curl form  die constructed and sealing compound to
maintain the hermetic seal       arranged to complete the curl on the outer
part of since the metal of the end curl may not tuck         the shell by
forming the edge of the shell extend- completely under the curl on the can
body in         ing inwardly beneath the curl at a uniform spac- those
regions. In terms of describing the com-       ing from the chuck wall.
pleted seam, it can be said that the end or cover   40  The present
invention, therefore, provides a hook does not extend completely behind the
body      method and apparatus whereby the aforemen- hook throughout the
seam.                            tioned earring problem is essentially
overcome, Alternatively, to  achieve a hermetic seal         and
furthermore in which a shell is provided between the end and the body, the
design may         having more uniform thickness throughout its accommodate
for the enlargement of the "ear-   45   extent, including the requisite
chuck wall and the rings", such that the edge between such earrings
re-enforcing panel wall connecting between the is completely tucked under
the body curl during     chuck wall and the central panel of the shell. In
searhing. This, however, leaves an excess of         addition, the
invention provides a shell having an metal in the cover or end hook
extending into the   improved partial curl at its periphery in which the
seam in the region where the earrings exist, and    50   inward edge of the
curl is pre-formed such that this can lead to puncturing of the thin can
body in  during the seaming operations, when the end the region of the
neck, or to wrinkling of the       formed from the shell is attached to a
can, the curl excessive material within the curled seam,           will
roll smoothly into the curled seam, minimiz- thereby destroying the
uniformity of the seam.       ing the possibility of wrinkled seams and/or
punc- Whatever the result, the tendency is to have an   55   tures or cuts
of the can neck in the region of the unacceptable great percentage of cans
which leak     seam. after they have been filled and sealed. This of
The earring is minimized, and the inner curl course is unacceptable from
the standpoint that      diameter spacing from the chuck wall of the shell
the package product is lost, and additional          is made more uniform
and concentric, by forming damage from spillage, etc. may also result.
60   the shell from a blank which is multi-sided in Accordingly, it is the
object of the present       configuration rather than circular. The shape
of invention to provide a method and apparatus for     the blank is such
that the diameter of the blank the production of can ends by which
"earring"       parallel to the grain of the strip from which it is and
leakage are avoided.                            formed is less than the
diameter of the blank With respect to the method as defined in the    65
transverse to the grain direction. The diameters 3  
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to the grain and at [err] to the     Figs. 8, 9, 10 and 11 are similar
enlarged partial grain direction are different and the transition of
cross-sectional view of the tooling and its sequen- the side edges of the
blank are rounded. This initial  tial operation at a second station to
complete the formation of the blank, together with controlled    formation
of shells in accordance with a preferred forming and drawing operations on
the blank to    5    embodiment of the invention; and form the shell,
results in a final shell product       Fig. 12 is a similar view
illustrating a modifi- having the desired concentricity and uniform
cation of the second station tooling. spacing of curl diameter with respect
to the chuck    The making of a shell according to a preferred wall, having
more constant thickness, thus result-   embodiment of the invention is
generally divided ing in a better and more uniform seam in the    10   into
two operations, each of which can be carried ultimate finished can and
thereby minimizing the     out within a conventional single-action ram
press number of failures encountered.                      having a
specially adapted tooling. A typical press The invention also provides a
finished shell, and  utilized is a Minster P2-45, although many other a
process of manufacturing such a shell, in which    models are also suitable
for use. the shell is formed in two steps solely by reciproc-   15
Initially, the relatively thin metal stock S (Fig. 3) able tooling in one
or more presses, for example a   from which the shell is ultimately formed
is fed to standard single action press. No additional curling  one or more
stations within the press. The press or the like is necessary to finish the
desired pre-  ram operates at each of these first stations to formed curl
at the periphery of the shell.           separate a blank B from the stock,
and to partially The object of the invention, therefore, is to   20   form
the shell from the blank. ovide a unique shell for making can ends which
The partially completed shell formed at each of characterized by minimized
earring, more uni-       the first stations is then transferred to a corre-
form concentricity of the inner and outer curl with  sponding second
station within the same press, the chuck wall, more uniform thickness
especially    where the forming of the shells is completed, the through the
connection between the chuck wall   25    press is opened, and the
completed shells are and the central panel, and an improved pre-
discharged from the press. formed curl around the periphery of the shell;
to     In a preferred form of the invention, for each provide tooling for a
reciprocating press, prefer-   stroke of a single press, a partially formed
shell is ably of the single-acting type, which can manufac-   finished by
each second tooling station while a ture such shells rapidly in large
quantities; to   30   blank is produced and partially formed by each
provide an improved method for making such          first station tooling.
Moreover, the transfer of shells including the use of a specially designed
shells between stations is accomplished so that a multi-sided blank to
accommodate for the differ-     shell partially formed in a first station
by one press ent response of the blank material to the tooling    stroke is
completed at the second station by the acting along or across the grain,
and also including    35   next succeeding stroke. It should be understood,
controlled formation of the junction area between    however, that the
first and second stations and the chuck wall and the central panel of the
shell    corresponding tooling can readily be located in whereby a more
uniform thickness of the shell        different presses, and the partially
formed shells material is maintained.                              can be
transferred immediately from one press to Other objects and advantages of
the invention    40   the other (second), or the partially formed shells
will be apparent from the following description,     can be collected from
the first press and later the accompanying drawings and the appended
processed in second station tooling by the second claims.
press. In order that the invention may be more readily      Referring to
Figs. 1 and 3, a portion of the strip of understood, reference will now be
made to the    45   material from which the blanks are cut is shown at
accompanying drawings, in which:                    S in Fig. 3, and the
shape of the blank is indicated Fig. 1 is a view of the top of a typical
beverage  within the area designated B which, as will be can, with a
portion broken away and shown in        described, is a multi-sided form
with rounded cross-section to illustrate the seam between the
transitions from one side to the next, rather than can body and the end;
50   an accurate circle of the same diameter through- Fig. 2 is a broken
and shortened cross-sectional   out. Referring to Fig. 1, the seam between
a typical view of a shell for a can end, as provided by a     end and the
body of a can is seen to include the preferred embodiment of this
invention;              body hook BH and the end or cover hook CH, and Fig.
3 illustrates a fragment of a strip of sheet  the region of overlap between
these two is indi- metal material, illustrating the configuration of   55
cated by the dimension OL. A quantity of sealing blanks to be severed from
such material for the     compound is located in the area between the top
of formation of shells, in accordance with a preferred  the body hook and
the undersurface of the end, embodiment of the invention;
however this compound is not illustrated in Fig. 1. Figs. 4, 5, 6 and 7 are
enlarged (about two and     The effect of earring is either to cause a very
one-half times) partial cross-sectional views of   60   small amount of
overlap, or to cause excessive tooling used in accordance with a preferred
overlap in which case the end of the end or cover embodiment of the
invention at a first operating    hook interferes with the bending of the
seam parts station to form a partially completed shell, the    at the top
of the seam, or punctures the wall of the peripheral configuration of which
is shown in Fig.  can body in this region. 7;
65      It has been discovered that the earring effect of 4 
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greatly minimized if the shape of  concentrically within form ring 18. Draw
ring 24 is the blank B is properly selected with respect to the  supported
by springs (not shown), mounted in grain of the material, which is
indicated by an    the base member, which, compress due to arrow and
appropriate legend in Fig. 3. Thin sheet  pressure exerted upon draw ring
24 when the metal material, for example aluminum and steel,    5    tooling
is closed. The center pressure pad 25 is tends to "grow" or stretch more in
the direction of  also supported by a spring (not shown) which will the
grain and in a direction at [err] to the grain,  compress in response to
force exerted by the rather than across the grain. The dimensions
upper tooling. stated are exemplary only, but serve to illustrate   When
the tooling is open, draw ring 24 and the principles applied in designing
the shape of   10   center pressure pad 25 are retained in the lower the
blank in accordance with the invention. The    tooling with draw ring 24
bottoming against die diameter of the blank B along its horizontal axis
cut edge 14 and center pressure pad 25 against I-I diameter, as shown in
Fig. 3, is the largest,  form ring 18. The uppermost surface of draw ring
since it is in this direction that the blank least  24 is then at a
position some distance below the tends to grow as it is worked in forming
the shell.   15  lowest point of shear on the die cut edge 14, while A
typical dimension along this diameter, for a     the uppermost surface of
the center pressure pad typical size blank to form one standard size of an
25 is some distance above draw ring 24 and end is 7.587 cm (2.987 inches).
The vertical dia-  below the lowest point of shear on die cut edge meter
V-V of the blank, on the other hand, is      14. typically 7.569 cm (2.980
inches). The diameter   20     The upper tooling is provided with blank
punch Ill-Ill of the blank at [err] in each direction from the  30
positioned ho cooperate with draw ring 24 for vertical diameter is 7.554 cm
(2.974 inches); the  as the tooling is closed. A knockout and positioner
diameter IV-IV of the blank at [err] in each      32 is located above die
form ring 18, and punch direction from the diameter V-V is 7.574 cm
center 34 is provided with an appropriate con- (2.982 inches); and the
diameter II-II at [err] in   25   figuration to produce the partially
completed each direction from horizontal is 7.579 cm (2.984  shell, as well
as to clamp a blank in cooperation inches). A blank of this configuration,
when pro-  with center pressure pad 25. Blank punch 30, duced in accordance
with the invention from 029    knockout and positioner 32, and punch center
34 mm (0.0114 inches) aluminum, results in a shell    are all closed
simultaneously upon the lower which has an inner curl diameter ICD (Fig. 2)
that   30   tooling as the press ram is lowered. is round within 0.075 to
0.127 mm (0.003 to 0.005    The sequential operation of the first station
inch), and that is concentric to the chuck wall of  tooling to produce the
blank from the stock and the shell (as later described) within 0.075 to
0.127  partially form a shell is shown in Figs. 4-7. In Fig. (0.003 to
0.005 total indicator reading, and is    4, the tooling is shown already
partially closed. essentially absent any earring. It should be under-   35
The stock S enters the tooling along a line stood that the foregoing
dimensions are speci-     indicated at 16, and as the press ram is lowered,
a fically applicable to a certain size shell made from  flat blank B is
produced by shearing the stock a certain metal, and are intended to be
exemplary.  material between die cut edge 14 and blank punch This
information is not restrictive as to the scope  30. of the invention.
40      Since the blank punch 30 and punch center 34 Referring to Fig. 2,
there is shown in cross-    move simultaneously, the lowermost surface of
section, substantially enlarged beyond the nor-    blank punch 30 must lead
the lowermost surface mal size of an actual shell, the configuration of a
of punch center 34 by some distance so punch finished shell as provided by
a preferred embodi-  center 34 does not interfere with the stock S ment of
the invention. The shell is, of course, an   45   during blanking. integral
metal part, made from a suitable metal      Further, the distance by which
blank punch 30 blank, shaped as previously described, and in its  leads
punch center 34 is less than the distance at final configuration including
a flat central panel  which the uppermost surface of center pressur 10, a
countersunk reinforcing area 11 extending    pad 25 is above the uppermost
surface of draw into a relatively straight upward and outward   50   ring
24 in lower tooling 12. This causes the entire shaped chuck wall 12, and a
lip or curl edge       central panel of blank B to be clamped between
portion 13 which terminates at the inner curl      punch center 34 and
center pressure pad 25 first, diameter.
followed by pinching of the outermost part of The press tooling for each of
the first stations is  blank B between blank punch 30 and draw ring 24
shown in Figs. 4-7. The upper tooling is con-   55   before any forming
begins. Use of the central nected for operation by the press ram, while the
clamping secures the blank B in a centered posi- lower tooling is fixed to
the press frame.        tion within the tooling during subsequent forming
The lower tooling includes die cut edge 14, over  of a shell from the
blank. Holding the blank in a which the metal stock S as it enters the
tooling at  centered position contributes to controlled work- a level
generally indicated by line 16. Die cut edge   60   ing of the blank and
minimizing variation in the 14, along with die form  ring 18 are solidly
curled lip portion provided at the outer edge of supported  on  a  suitable
base  member.         the completed shell, providing a more even
Additionally, the lower tooling includes draw ring  amount of material for
later seaming. 24, positioned between die form ring 18 and die      As the
press ram continues downward, the cut edge 14. A center pressure pad 25 is
located   65   blank punch 30, support ring 32, and punch center 
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to move simultaneously. At the       Upon closure of the tooling, knockout
and point illustrated in Fig. 5, the blank is still pinched  positioner 32
does not contact the partly com- between blank punch 30 and draw ring 24
and        pleted shell. Once the forming operation has been between punch
center 34 and pad 25, beginning      completed, the press ram is raised to
open the the formation of the shell over die form ring 18. It    5
tooling, and the shell pre-form is held within will be noted that as the
blank B is formed over   blank punch 30 by the tight fit of its lip 53
therein, form ring 18, it is pulled from between blank      and is carried
upward by the upper tooling. Once punch 30 and draw ring 24.
the lowermost portion of the shell pre-form has Referring to Fig. 6, the
press ram continues to  cleared the stock level indicated in Fig. 3 at 16,
move downward as the punch center 34 begins to   to   knockout and
positioner 32 halts its upward form the chuck wall 12 on blank B. The blank
movement while blank punch 30 and punch material is no longer held between
the blank       center 34 continue to rise with the press ram. punch 30 and
the draw ring 24, but is still held   When upward movement of knockout and
posi- between punch center 34 and pad 25, and the        tioner 32 is
stopped the shell pre-form will contact draw ring 24 no longer controls the
formation of   15  it, and this pushes the shell pre-form from within the
shell. The clearance between the inside dia-  the still-moving blank punch
30. meter of the blank punch 30 and the outside         The partly formed
shell 48 is then held in diameter of the die form ring 18 is selected to
position on knockout and positioner 32 through provide an appropriate
amount of drag or           application of a vacuum, via appropriate
passage- resistance on the blank B to insure proper forma-   20   ways (not
shown) through the upper tooling to tion. The inside diameter of blank
punch 30         the surface of punch center 34. This vacuum then [err]
narrows above the curves shown at 49         causes the shell pre-form to
adhere to the surface (shown exaggerated for clarity). Thus, near the
of knockout and positioner 32 until it is removed. end of the press stroke,
as can be seen by           Upon completion of the first operation upon the
comparing Figs. 4 and 5, the drag on the   25   shell, it is moved by a
transfer system, to a outermost portion of blank B is increased. This is
corresponding one of a plurality of second to insure that this portion of
the resulting shell 48  stations for completion of the formation process.
is drawn more tightly over die form ring 18 so that  The tooling for the
second station is shown in the curl found in shell 48 extends to the very
edge  Figs. 8-11, including upper tooling 61 supported of shell 48, without
any straight or less than fully   30   on the press ram and lower tooling
62 supported curled portions.                                   on the
press bed. The lower tooling 62 includes a In Fig. 7, the tooling is shown
in its closed    curl die 64 and panel form punch 66, both fixed in
position with the press ram bottomed against      turn to suitable base
members. An insert 71 is appropriate stop blocks. The first portion of the
mounted within panel form punch 66. A spring shell formation operation is
completed, with the   35   pressure pad 72 is concentrically mounted flat
central panel 10 terminating at a relatively  between curl die 64 and panel
form punch 66, large radius area 52 to produce a soft stretch so as
supported by a plurality of springs 74 (not shown) not to overwork the
material in this area. The     mounted within the base which supports the
large radius area 52 forms the junction region of  lower tooling. A fitting
75, for connection of a chuck wall 12 with the central panel 10, and will
40   source of vacuum, leads into vacuum passage- later form the shell
countersink and panel form    ways 76, 78 provided to supply vacuum to the
radius. A sufficiently large radius is provided that  upper surface of
panel form punch 66. [err] much tighter radius can later be provided for
the  The upper 61 tooling includes a curl form punch shell countersink
while maintaining sufficient     and positioner 84 having a projection 85
for material thickness. It can be seen from Fig. 7 that   45   defining the
forming characteristics of the lower the reverse bends applied to the inner
wall of die  surface of form  punch and  positioner 84. center form ring 18
and the outer wall of punch    Additionally, panel form  die 86 is mounted
center 34 serve to produce a straight chuck wall   generally for movement
along with the form 12 without either inward or outward bowing,
punch and positioner 84. Panel form die 86 is enabling the shell to fit
accurately within the   50   supported from the press ram through a
plurality second station tooling.                            of springs 90
(not shown), which are selected to The shell is further provided with a lip
53      provide a "dwell" in the downward movement of extending generally
outwardly and upwardly         panel form die 86 as the press ram is
lowered. from the chuck wall 51, but having general down-    Vacuum
passageways 92, 93 are provided ward curvature. Lip 52 is provided with two
55   through panel form die 86, form  punch and distinct curvatures, giving
lip 53 a "gull-wing"   positioner 84, and their mounting respectively,
cross-sectional configuration. Its portion adjacent  thus vacuum may be
supplied to the lower face of chuckwall 12 has only slight relative
curvature    panel form die 86. and thus provides the upward extension of
lip 53,   The sequential operation of the tooling of each while the
outermost portion is provided with a   60   of the second stations for
completion of a shell is relatively sharp downward curvature by dieform
shown in detail in Figs. 9-11. The shell pre-form ring 18. However the
outer edge of lip 53 is       enters the open tooling of the second station
and located to at least even with, if not above, the   is properly
positioned on the lower tooling. The point where lip 53 connects with the
shell chuck  large radius junction area 52 and chuck wall 12 



wall 12.                                     65   are supported by the
spring pressure pad 72, with 6    11              EP 0151 298 B1
12 the entire central panel 10 supported some dis-    curling and remain
relatively straight can be tance above insert 71. The shell pre-form  is
overcome. Moreover, by forming the less sharply located and held in place
by the vacuum supplied   curved portion of lip 53 at the first station, so
as to to the upper surface of panel form punch 66.       extend upwardly as
well as outwardly from chuck In Fig. 9, lowering of the press ram causes
panel    5    wall 12, some travel distance is provided for lip 53 form die
86 to contact chuck wall 12, clamping it  during die curling of the
outermost portion. If lip between panel form die 86 and spring pressure
53 were to be formed at the first station to extend pad 72. The spring
pressure on form die 86 is     from chuck wall 12 at the final desired
angle, selected to be more easily compressible than the   satisfactory die
curling of the outer edge cannot springs supporting the pressure pad, so
that once   10   be accomplished. contact with chuck wall 12 is made, panel
form die   The result of these operations is to produce a 86 is held in
position by spring pressure pad 72   shell which is characterized by its
more uniform and begins to dwell despite further lowering of   thickness
throughout its cross section, and by the press ram. Subsequently, form
punch and        uniformity of the spacing between chuck wall 12 positioner
84 contacts lip 53.               15   and the inner curl diameter, i.e.
the edge of the As seen in Fig. 9 and 10, continued downward    curled lip
53. movement of the press ram causes the form            An alternative
embodiment for the upper tool- punch and positioner 84 to begin to push
shell lip  ing 61 is shown in Fig. 12, wherein the completed 53 toward its
intended final configuration. The    shell is coined about the outer edge
of panel 50 shell preform continues to be clamped between   20   adjacent
wall 98 for additional strength. While panel form die 86 and spring
pressure pad 72,     coining of shells is typically performed in a with
panel form die 86 continuing to dwell until   separate coining press, the
embodiment of Fig. 12 downward movement of the press ram causes
enables coining to be performed as part of the spacer 96 to bottom against
a base plate, shown    forming  process, eliminating  the need for in Fig.
8.                                   25   separate equipment and a separate
process. The Once spacer 96 has bottomed against a base       central
portion of panel form die 86 is provided plate, then further downward
movement of the      with an annular recess into which a coining ring
tooling by the press ram causes the panel form     97 and a spacer 99 are
placed. Coining ring 97 is in die 86 to move downward, as shown in Fig. 10,
turn secured by retainer 101 which is attached to forcing the spring
pressure pad 72 to move   30   panel form die 86. Spacer 99 is selected so
that downward as well. Insert 71 includes a raised      when the tooling is
fully closed as shown in Fig. center 91 which now is positioned against the
12, the working surface 100 of coining ring 97 shell pre-form panel 50.
Downward movement of      contacts the shell 10A and provides sufficient
spring pressure pad 72 effectively causes upward   compression to properly
coin the outer edge of movement of the panel 50 with respect to the   35
panel 50 of shell 10A. remainder of shell pre-form, reducing the dis-
As the tooling begins to open, vacuum applied tance between the uppermost
portion of the shell  to the shell 10A through passageway 92 in panel
pre-form and the panel 50. The shell material     form die 86 raises the
shell 10A along with upper from the large panel radius area 52 begins to
pull  tooling 61. Since vacuum is also applied to shell away from the
spring pressure pad 72 and wrap   40   10A through panel form punch 66, to
lift the shell around the edges of the panel form punch 66 and    10A from
the lower tooling 62, it is necessary to the panel form die 86 (Figs. 9 and
10). The        apply a greater vacuum to the upper side of shell wrapping
action takes place under precise control  10A than that applied to the
lower side. In addi- with little drawing of the shell material, to pro-
tion, upward movement of pressure pad 72 by duce a pressure resistant panel
for the completed   45   springs 74 aids in initial stripping of shell 10A
shell by reforming the large radius area 52 into  from lowertooling62.
Onceshell panel 50isaway thecountersink 98. Raised center portion 91 of
from the working surfaces of panel form punch insert 71 causes panel 50 to
be bowed slightly    66 and insert 71, venting of the lower vacuum upward.
This is to counteract a tendency of panel  occurring through  additional
openings (not 50 to bow downwardly during shell forming, and   50   shown)
in such working surfaces. This reduces thus resulting in a flat finished
panel. Simul-   the amount of vacuum required on upper tooling taneously,
the shell lip 53 enters the curl die 64 for  61 to lift the completed shell
48 from lower tool- final shaping.                                    ing
62. The tooling is shown in its closed position in    After the upper
tooling 61 has lifted the shell Fig. 11. The completed shell 48, now
includes a   55   10A sufficiently to clear lower tooling 62, upward
pressure resistant panel 50 surrounded  by        movement of form punch
and positioner 84 is countersink 98 and a die curled lip 53 having a
halted while upward movement of retainer 80 and hook portion, i.e. an outer
curl edge section of  panel form die 86 continues. Once these portions
relatively lesser radius of curvature, suitable for  clear shell 48 it is
removed from the second seaming onto a can. The reasons for formation of
60   station tooling and ejected from the shell forming the "gull-wing" lip
53 at the first station 10 can  apparatus. now be readily appreciated. By
pre-curling the      While  the  method  and  product herein outer portion
of lip 53 to a relatively sharp radius,  described, and the form of
apparatus for carrying 



extending to the edge of the shell, the natural   this method into effect,
constitute preferred tendency of the outermost edge to resist die   65
embodiments of this invention, it is to be under- 7    13               EP
0151 298  B1                    14 stood that the invention is not limited
to this      first and said second tooling sets operate simul- precise
method, product and form of apparatus,       taneously upon successively
separated blanks. and that changes may be made in them without           8.
A method of forming shells for use in the departing from the scope of the
invention, as        manufacture of can ends as claimed in claim 1, defined
in the appended claims.                5    characterized by forming the
lip into a curl edge section which ends in an inner curl diameter Claims
which is round and concentric with the chuck wall, said curl edge section
having progressively 1. A method of forming shells (10-13) for use
lesser radii of curvation from upper end of the in the manufacture of can
ends, comprising the    to   chuck wall to the inner curl diameter. steps
of: forming a blank (B) from a sheet of thin    9. Apparatus for forming
shells for can ends metal; then forming into said blank (B) a sub-
solely by reciprocating tool operation, comprising stantially flat central
panel (10) and an upward     a first set of tooling including extending
chuck wall (12) about the edge of said       a blank punch (30) and die
(24) and draw ring panel (10) to produce a partially formed shell,   15
(24) constructed and arranged to separate a blank forming into said blank
(B) a lip (13) extending    (B) from a strip of metal, outward from the
upper end of said chuck wall          a form  ring (18), punch center (34)
and a (12) and generally parallel to said panel (10);      pressure pad
(25) cooperating  to form  an gripping the entire panel (10) and said chuck
wall   upwardly  and  outwardly  extending  wall (12) and causing relative
movement between said   2o   surrounding a central panel (10) on the blank
(8), panel (10) and said chuckwall (12) simultaneously     said draw ring
(24), form ring (18), blank punch forming on said blank a panel wall
extending         (30), punch center (34) and pressure pad (25) upward from
from the inner part of said chuck        cooperating to form a partial curl
on the outer part wall (12); characterized by the blank (B) being      of
the claim (B) characterized by formed as a multi-sided shape with rounded
25       the blank punch (30) and die (24) being con- transitions from one
side to the next, such as to    structed to form the blank (B) as a
generally form a generally elliptic shape, the major axis of   elliptic
multi-sided shape with rounded transi- the ellipse being generally
transverse to or across  tions from one side to the next, a second set of
the grain of the metal, forming between said        tooling (61, 62)
including a panel form die (86) and panel (10) and said chuck wall (12) a
junction area    30    a pressure pad (72) constructed and arranged to (52)
defining a relatively large radius of curvature  grip the wall of the
partially formed blank inward compared to the radius of the edges of the
panel     of the partial curl and outward of the central panel form die
(86) forming the countersink groove,        (10) and to shape a chuck wall
(12) therein, simultaneously with the formation of said panel       said
panel form die (86) including a nose por- (10) and the upward extending
chuck wall (12),   35   tion defining the shape of a junction area (52)
separately gripping the entire panel (10) and said  interconnecting the
chuck wall (12) and the cen- chuck wall (12) during said relative movement
tral panel (10), between said panel (10) and said chuck wall (12)      a
panel form punch (66) cooperating with said and wrapping said junction area
(52) around a        panel form die (86) to wrap the region of the blank
forming punch (66).                            40   between the central
panel (10) and the gripped 2. A method as claimed in claim 1, including the
chuck wall (12) around said nose portion, and additional step of forming
the lip into a curl edge   a curl form punch (84) and a curl form die (64)
section having inner and outer portions, the outer   constructed and
arranged to complete the curl on portion having a lesser radius of
curvature than    the outer part of the shell by forming the edge of the
inner portion.                             45   the shell extending
inwardly beneath the curl at a 3. A method as claimed in claim 2, wherein
the     uniform spacing from the chuck wall. additional step of forming the
curl edge section is   10. Apparatus for forming shells, as claimed in
performed at least in part during forming of the    claim 9, wherein said
first and second (61, 62) sets junction area (52).
of tooling are constructed and arranged for 4. A method as claimed in claim
1, wherein the    50    mounting adjacent each other in a reciprocating
separating and forming steps are performed at a     press. first station
and the gripping and wrapping steps     11. A shell for a can end, said
shell comprising are performed at a second station by first and        a
metal member having a central panel (10) and second sets, respectively, of
reciprocably rela-    a panel wall surrounding the extending directly
tively moving upper and lower tooling.         ss   downward from said
central panel (10), 5. A method as claimed in claim 1, wherein the      an
essentially straight chuck wall (12) surround- forming of said blank (8) at
the first station is   ing said panel wall and joined thereto by a tightly
performed by a first set of reciprocably relatively  curved section (11),
said straight chuck wall moving upper and lower tooling set in a press.
extending upward through the plane of said 6. A method as claimed in claim
3, wherein the    60   central panel (10), gripping and wrapping steps are
performed by a        a curl edge portion (13) surrounding and second set
of reciprocably relatively moving        extending outward from said chuck
wall (12), 



upper and lower tooling so as to complete form-     characterized by ing of
said shell therebetween.                       an inner curl edge section
of having a radius of 7. A method as claimed in claim 6, wherein the    65
curvature and an outer curl edge section of 8    13              EP 0151
298 B1                       14 stood that the invention is not limited to
this      first and said second tooling sets operate simul- precise method,
product and form of apparatus,       taneously upon successively separated
blanks. and that changes may be made in them without           8. A method
of forming shells for use in the departing from the scope of the invention,
as        manufacture of can ends as claimed in claim 1, defined in the
appended claims.                5    characterized by forming the lip into
a curl edge section which ends in an inner curl diameter Claims
which is round and concentric with the chuck wall, said curl edge section
having progressively 1. A method of forming shells (10-13) for use
lesser radii of curvation from upper end of the in the manufacture of can
ends, comprising the    10   chuck wall to the inner curl diameter. steps
of: forming a blank (B) from a sheet of thin     9. Apparatus for forming
shells for can ends metal; then forming into said blank (B) a sub-
solely by reciprocating tool operation, comprising stantially flat central
panel (10) and an upward     a first set of tooling including extending
chuck wall (12) about the edge of said      a blank punch (30) and die (24)
and draw ring panel (10) to produce a partially formed shell,   15   (24)
constructed and arranged to separate a blank forming into said blank (8) a
lip (13) extending    (B) from a strip of metal, outward from the upper end
of said chuck wall         a form  ring (18), punch center (34) and a (12)
and generally parallel to said panel (10);      pressure pad (25)
cooperating to form  an gripping the entire panel (10) and said chuck wall
upwardly  and  outwardly  extending  wall (12) and causing relative
movement between said   20   surrounding a central panel (10) on the blank
(8), panel (10) and said chuck wall (12) simultaneously    said draw ring
(24), form ring (18), blank punch forming on said blank a panel wall
extending        (30), punch center (34) and pressure pad (25) upward from
from the inner part of said chuck        cooperating to form a partial curl
on the outer part wall (12); characterized by the blank (B) being      of
the claim (B) characterized by formed as a multi-sided shape with rounded
25       the blank punch (30) and die (24) being con- transitions from one
side to the next, such as to    structed to form the blank (B) as a
generally form a generally elliptic shape, the major axis of   elliptic
multi-sided shape with rounded transi- the ellipse being generally
transverse to or across  tions from one side to the next, a second set of
the grain of the metal, forming between said        tooling (61, 62)
including a panel form die (86) and panel (10) and said chuck wall (12) a
junction area    30    a pressure pad (72) constructed and arranged to (52)
defining a relatively large radius of curvature  grip the wall of the
partially formed blank inward compared to the radius of the edges of the
panel     of the partial curl and outward of the central panel form die
(86) forming the countersink groove,        (10) and to shape a chuck wall
(12) therein, simultaneously with the formation of said panel       said
panel form die (86) including a nose por- (10) and the upward extending
chuck wall (12),   35   tion defining the shape of a junction area (52)
separately gripping the entire panel (10) and said  interconnecting the
chuck wall (12) and the cen- chuck wall (12) during said relative movement
tral panel (10), between said panel (10) and said chuck wall (12)      a
panel form punch (66) cooperating with said and wrapping said junction area
(52) around a        panel form die (86) to wrap the region of the blank
forming punch (66).                            40   between the central
panel (10) and the gripped 2. A method as claimed in claim 1, including the
chuck wall (12) around said nose portion, and additional step of forming
the lip into a curl edge   a curl form punch (84) and a curl form die (64)
section having inner and outer portions, the outer   constructed and
arranged to complete the curl on portion having a lesser radius of
curvature than    the outer part of the shell by forming the edge of the
inner portion.                             45   the shell extending
inwardly beneath the curl at a 3. A method as claimed in claim 2, wherein
the     uniform spacing from the chuck wall. additional step of forming the
curl edge section is   10. Apparatus for forming shells, as claimed in
performed at least in part during forming of the    claim 9, wherein said
first and second (61,62) sets junction area (52).
of tooling are constructed and arranged for 4. A method as claimed in claim
1, wherein the    50   mounting adjacent each other in a reciprocating
separating and forming steps are performed at a      press. first station
and the gripping and wrapping steps     11. A shell for a can end, said
shell comprising are performed at a second station by first and        a
metal member having a central panel (10) and second sets, respectively, of
reciprocably rela-    a panel wall surrounding the extending directly
tively moving upper and lower tooling.         55   downward from said
central panel (10), 5. A method as claimed in claim 1, wherein the      an
essentially straight chuck wall (12) surround- forming of said blank (B) at
the first station is   ing said panel wall and joined thereto by a tightly
performed by a first set of reciprocably relatively  curved section (11),
said straight chuck wall moving upper and lower tooling set in a press.
extending upward through the plane of said 6. A method as claimed in claim
3, wherein the    60   central panel (10), gripping and wrapping steps are
performed by a        a curl edge portion (13) surrounding and 



second set of reciprocably relatively moving        extending outward from
said chuck wall (12), upper and lower tooling so as to complete form-
characterized by ing of said shell therebetween.                       an
inner curl edge section of having a radius of 7. A method as claimed in
claim 6, wherein the    as   curvature and an outer curl edge section of 8
15              EP  0 151 298 B1                   16 relatively lesser
radius of curvature than the inner  Wickelschritte an einer zweite Station
durchge- curl edge section and terminating in an inner curl  fuhrt werden
mit ersten bzw. zweiten Satzen von diameter,
relativ zueinander sich hin und der bewegenden said inner curl diameter
being round and con-    oberen und unteren Werkzeugen durchgefuhrt centric
with said chuck wall (12) within 0.13 mm  5    werden. (0.005 inch) and
essentially uniformly spaced        5. Verfahren nach Anspruch 1, wobei das
For- therefrom and said shell having essentially con-   men des
Ausschnittes (B) an der ersten Station stant thickness throughout said
central panel (10),  mit einem ersten Satz von sich relativ zueinander said
panel wall and chuck wall (12) and said       hin- und herbewegenden oberen
und unteren curved section (11) therebetween.             10   Werkzeugen
durchgefuhrt wird. 6. Verfahren nach Anspruch 3, wobei die Patentansprfiche
Schritte des Ergreifens und Wickelns von einem zweiten Satz von hin- und
herbewegbaren relativ 1. Verfahren zum Formen von Blechk6rpern
zusinander sich bewegenden oberen und unteren (10-13) fur die Verwendu *g
bei der Herstellung    15   Werkzeugen durchgefihrt wird, so daB das For-
von Dosenstirnflachen, mit folgenden Schritten:    men des Blechkorpers
dazwischen vervollstan- Bilden eines Ausschnittes (B) aus einem dun-
digt wird. nen Metallblech; dann Ausformen einer im             7.
Verfahren nach Anspruch 6, wobei die ersten wesentlichen flachen, zentralen
Platte (10) in dem  und zweiten Werkzeugstatze gleichseitig auf auf-
Ausschnitt (B) sowie einer sich nach oben erstrek-   20   einanderfolgend
abgetrennte Ausschnitte einwir- kenden Spannwand (12) um den Rand der
Platte       ken. (10) herum, um einen teilweise geformten Blech-      8.
Verfahren zum Formen von Blechkorpern fOr korper zu erhalten, Anformen
einer Lippe (13) an   die Verwendung bei der Herstellung von Dosen- den
Ausschnitt, welche sich nach augen von dem     stirnflachen wie in Anspruch
1 beansprucht, oberen Ende der Spannwand (12) aus und im   25
gekennzeichnet durch Ausformen der Lippe in allgemeinen parallel zu der
Platte (10) erstreckt;  einen eingerollten Kantenabschnitt, welcher in
Ergreifen der gesamten Platte (10) und der Spann-  einem inneren
Einrolidurchmesser endet, welcher wand (12) und Hervorrufen einer
Relativbewe-       rund und konzentrisch mit der Spannwand ist, gung
zwischen der Platte (10) und der Spann-       wobei der eingerollte
Kantenabschnitt einen wand (12) unter gleichzeitigem Ausbilden einer   30
zunehmend geringeren Krummungsradius von Plattenwand an dem Ausschnitt,
welche sich nach    dem oberen Ende der Spannwand zu dem inne- oben von dem
inneren Teil der Spannwand (12)       ren Schlauchdurchmesser hat.
erstreckt, dadurch gekennzeichnet, daS der Aus-      9. Vorrichtung zum
Ausbilden von Blechkor- schnitt (B) als eine mehrseitige Form gebildet
pern fur Dosenstirnenden ausschlieBlich durch wird mit gerundeten
Obergangen von einer Seite   35   Betatigung eines hin- und herbeweglichen
Werk- zu der nichsten, so daB er eine im wesentlichen    zeuges, mit
elliptische Form hat, wobei die Hauptachse dieser    einem ersten
Werkzeugsatz, welcher enthilt: Ellipse im allgemeinen senkrecht oder quer
zu        einen Ausschnittsanzstempel (30) und -stanzei- dem Korn des
Metalls verlauft, Ausbilden eines     sen (24) und Ubergangsbereiches (52)
zwischen der Platte (10)   40  einen Ziehring (24), welche so aufgebaut und
und der Spannwand (12), wobei der Ubergangs-       angeordnet sind, daB sie
einen Ausschnitt (B) von bereich im Vergleich zum Radius der Kanto des
einem Metallstreifen abtrennen, Plattenformstempels (86), welche die
Senknut         einen Formring (18), einen Zentralstempel (34) bildet,
einen relativ grol&en Krumungsradius hat,  und eine Druckplatte (25),
welche zusammenwir- unter gleichzeitiger Ausbildung der Platte (10)   45
ken, um  eine sich nach oben und auswarts und der sich nach oben
erstreckenden Spann-        erstreckende Wand zu formen, die eine zentrale
wand (12), getrenntes Ergreifen der gesamten       Platte (10) an dem
Ausschnitt (B) bildet, wobei Platte (10) und der Spannwand (12) wahrend der
der Ziehring (24), der Formring (18), der Aus- Relativbewegung zwischen
Platte (10) und Spann-    schnittstanzstempel (30), der Zentralstempel (34)
wand (12) und Herumwickeln des Obergangsbe-   50   und die Druckplatte (25)
zusammenwirken, um reiches (52) um einen Formstempel (66) herum.      eine
teilweise Biegung an dem SuBeren Teil des 2. Verfahren nach Anspruch 1,
einschlieBlich     Ausschnittes (B) zu bilden, dadurch gekennzeich- des
zusatzlichen Schrittes der Ausformung der      net, dag Lippe zu einem
eingerollten Kantenabschnitt,        der Ausschnittstanzstempel (30) und
das -stan- welcher innere und 3uBere Bereiche aufweist,  55   zeisen (24)
so aufgebaut sind, daB sie den Aus- wobei der AuBere Bereich einen
kleineren Krum-     schnitt (B) als eine im allgemeinen elliptische
mungsradius hat als der innere Bereich.            Form mit mehreren Seiten
und abgerundeten 3. Verfahren nach Anspruch 2, wobei der zusAt-
Uberg~ngen von einer Seite zu der nachsten lizche Schritt des Ausbildens
des eingerollten     bilden, ein zweiter Werkzeugsatz (61, 62) einen
Kantenabschnittes zumindest teilweise wahrend    60   Plattenformstempel
(86) und eine Druckplatte (72) 



des Formens des Ubergangsbereiches (52) durch-     aufweist, welche so
aufgebaut und ausgelegt gefuhrt wird.
sind, daB sie die Wand des teilweise gebildeten 4. Verfahren nach Anspruch
1, wobei die          Ausschnittes innerhalb der teilweisen Biegung
Abtrenn- und Formungsschritte an einer ersten      und auBerhalb der
zentralen Platte (10) ergreifen Station durchgefuhrt werden und die
Ergreif- und   65   und eine Spannwand (12) darin ausformen, der 9    17
EP  0151 298 B1                     18 Plattenformstempel (86) einen
Vorderanschnitt       rieure de ladite paroi a mandriner (12) et globale-
aufweist, welcher die Form eines Ubergangsbe-       ment parallele audit
panneau (10); reiches (52) festlegt, der die Spannwand (12) und     A
saisir 1'ensemble du panneau (10) et ladite die zentrale Platte (2)
miteinander verbindet,      paroi a mandriner (12) et A provoquer un mouve-
ein Plattenformstempel (66) mit dem Platten-    5    mentrelatif entre
ledit panneau (10) et ladite paroi formstempel (86) zusammenwirk, um den
Bereich       A mandriner (12) formant simultanement sur ledit des
Ausschnittes zwischen der zentralen Platte      flan une paroi de panneau
s'6tendant vers le haut (10) und der ergriffenen Spannwand (12) um der
A partir de la partie interieure de ladite paroi a Vorderabschnitt
herumzuwickeln, und                 mandriner (12); caracterise, ein
Einrollformstempel (84) und ein Einrollfor-   10        le flan (B) etant
forme en une configuration A meisen (64)so aufgebaut und ausgelegt sind,
daB     c6tes multiples avec des transitions arrondies sie die Biegung an
dem AuBeren Teil des Blech-      d'un c6te au suivant, afin de constituer
une forme korper vervolistandigen, indem sie die Kante des    globalement
elliptique, le grand axe de l'ellipse Blechkorpers sich nach innen unter
die Biegung      etant globalement transversal a, ou coupant, le
erstreckend in einem gleichmaligen Abstand von    15   grain du m6tal, en
ce qu'il consists. der Spannwand ausformen.                              A
former entre ledit panneau (10) et ladite paroi 10. Vorrichtung zur
Ausbildung von Blechkor-      a mandriner (12) une zone de jonction (52)
definis- pern nach Anspruch 9, wobei der erste und der       sant un rayon
de courbure relativement grand en zweite (61, 62) Satz von Werkzeugen so
aufgebaut    comparaison avec le rayon des bords de la und angeordnet sind,
daB sie nebeneinander in   20    matrice (86) de formage de panneau formant
la einer hin- und herbeweglichen Presse anbringbar     gorge
d'enchAssement, simultanbment a la for- qind.
mation dudit panneau (10) et de la paroi A mandri- 11. Blechkorper fur sine
Dosenstirnseite, wobei   ner (12) s'6tendant vers le haut, der Blechkorper
ein Metallteil aufweist, welches      A saisir s6parement l'ensemble du
panneau (10) eine zentrale Platte (10) und eine Plattenwand    25   et
ladite paroi A mandriner (12) durant ledit aufweist, welche die zentrale
Platte (10) umgibt    mouvement relatif entre ledit panneau (10) et und
sich direkt nach unten von der zentralen        ladite paroi A mandriner
(12) et A enrouler ladite Platte aus erstreckt,
zone de jonction (52) autour d'un poincon (66) do eine im wesentlichen
gerade Spannwand (12)        formage. aufweist, welche die Plattenwand
umgibt und mit   30  2. Procede selon la revendication 1, compre- dieser
uber einen scharf gekrummten Abschnitt       nant 1'6tape supplementaire
qui consists A former (11) verbunden ist, wobei die gerade Spannwand
la levre dans une partie de bord roulee compor- sich nach oben durch die
Ebene der zentralen        tant des portions interieure et exterieure, la
por- Platte (10) hindurch erstreckt, und einen Einrollk-  tion exterieure
ayant un rayon de courbure infe- antenbereich (13) aufweist, welcher die
Spann-   35   rieur A celui de la portion int6rieure. wand umgibt und sich
von der Spannwand (12)           3. Proced6 selon la revendication 2, dans
lequel nach auBen erstreckt, gekennzeichnet durch          l'etape
supplementaire de formage de la partie de einen inneren
Einrollkantenabschnitt mit einem    bord roul6e est effectuee au moins en
partie Krummungsradius und einen auBeren Einrollkan-       pendant le
formage de la zone de jonction (52). tenabschnitt von relativ kleinerem
Krummungsra-   40  4. Proc6de selon la revendication 1, dans lequel dius
als der innere Einrollkantenabschnitt und an   les etapes de separation et
de formage sont einem inneren Einrolidurchmesser endend,
effectu6es dans un premier poste et les etapes de wobei der innere
Einrolldurchmesser innerhalb     saisie et d'enroulement sont effectuees
dans un 'ines Bereiches von 0,13 mm (0,005 Zoll) rund       second poste
par des premier et second ensem- _Jnd konzentrisch mit der Spannwand (12)
ist und    46   bles, respectivement, d'outils superieur et infe- im
wesentlichen in gleichem Abstand von dieser      rieur mobiles entre eux de
facon alternative. liegt, und der Blechkorper im wesentlichen sine       5.
Procede selon la revendication 1, dans lequel konstante Dicke im Bereich
der zentralen Platte     le formage dudit flan (B) dans le premier poste
est (10), der Plattenwand, der Spannwand (12) und       effectue par un
premier ensemble d'outils supe- dem gekrummten Abschnitt (11) dazwischen
hat.   50   rieur et inferieur se d6placant l'un par rapport a l'autre de
facon alternative, et monte dans une Revendications
presse. 6. Procede selon la revendication 3, dans lequel 1. Procede de
formage de couvercles (10-13)       les etapes de saisie et d'enroulement
sont effec- utilises dans la fabrication d'extremites de bolte,   55
tuees par un second ensemble d'outils superieur comprenant les etapes qui
consistent:               et inferieur se d6placant l'un par rapport A
l'autre A former un flan (B) a partir d'une feuille de    de facon
alternative afin d'achever le formage metal mince;
dudit couvercle entre eux. puis A former dans ledit flan (B) un panneau
7. Procede selon la revendication 6, dans lequel 



central sensiblement plat (10) et une paroi a    60   les premier et second
ensembles d'outils travail- mandriner (12) s'etendant vers le haut le long
du  lent simultanement sur des flans separes les uns bord dudit panneau
(10) pour produire un couver-    A la suite des autres. cle partiellement
forme,                              8. Procede de formage de couvercles A
utiliser a former dans ledit flan (B) une levre (13)       dans la
fabrication d'extremites de couvercles s'teondant vers l'exterieur de
l'extremite supe-   65   selon la revendication 1, caracterise par le for-
10    19               EP    151 298  BI                   20 mage de la
levre dans une partie de bord roule6      panneau central (10) et la paroi
a mandriner saisie qui aboutit a un diametre roule interieur qui est
(12) autour de ladite partie donnee, et rond et concentrique avec la paroi
a mandriner,        un poincon (84) de formage de roule et une ladite
partie de bord roulee ayant des rayons de     matrice (64) de formage de
roule etant realises et courbure qui diminuent progressivement d'une    5
agences pour achever le roul6 de la partie exte- extremite sup6rieure de la
paroi a mandriner vers    rieur du couvercle en formant le bord du couver-
le diametre roule interieur.                         cle s'etendant vers
l'int6rieur au-dessous du roule 9. Appareil pour le formage de couvercles
pour     3 une distance uniforme de la paroi A mandriner. des extremit6s de
bolte uniquement par la mise         10. Appareil pour la formation de
couvercles en oeuvre d'un outillage a mouvement alternatif,   10   selon la
revendication 9, dans lequel lesdits pre- comprenant
mier et second ensembles (61, 62) d'outillage sont un premier ensemble
d'outillage comportant         realis6s et agences pour Atre montes A
proximite un poincon (30) et une matrice (14) de decou-      immediate l'un
de l'autre dans une presse A page de flans et un anneau (24) de freinage
realis6  mouvement alternatif. et agence de faqon 3 separer un flan (B)
d'une    15   11. Couvercle pour une extremite de boate, ledit bande de
metal,                                      couvercle comprenant un anneau
(18) de formage, un centre (34) de         un element metallique ayant un
panneau cen- poincon et un fond (25) de pression cooperant        tral (10)
et une paroi de panneau entourant ledit pour former une paroi s'etendant
vers le haut et     panneau central (10) et s'dtendant directement vers
l'exterieur autour d'un panneau central (10)   20   vers le bas a partir de
celui-ci, du flan (B),                                           une paroi
A mandriner essentiellement droite lesdits anneau de freinager (24), anneau
de        (12) entourant ladite paroi de panneau a laquelle formage (18),
poingon (30) de decoupage de flans,    elle est reliee par une partie
etroitement incurvde centre (34) de poincon et fond (25) de pression
(11), ladite paroi a mandriner droite s'etendant cooperant pour former un
roule partiel sur la   25   vers le haut a travers le plan dudit panneau
partie exterieure du flan (B), caracterise en ce que,  central (10), le
poingon (30) et la matrice (24) de decoupage      une partie de bord roulee
(13) entourant ladite de flans sont r6alises pour former le flan (B)
paroi A mandriner (12) et s'Atendant vers l'ext6- suivant une forme
globalement elliptique A c6tes     rieur de celle-ci, caracterise par
multiples, avec des transitions arrondies d'un    30   une partie de bord
roulee interieure ayant un c6te au suivant, un second ensemble d'outillage
rayon de courbure et une partie de bord roulee (61, 62) comprenant une
matrice (86) de formage      exterieure ayant un rayon de courbure
relative- de panneau et un fond (72) de pression realise et    ment plus
faible que celui de la partie de bord agence de fagon a saisir la paroi du
flan partielle-  roulee interieure et aboutissant a un diametre ment formi,
interieurement au roule partiel et   35   rouTe interieur, exterieurement
au panneau central (10) et pour y       ledit diametre roule interieur
etant rond et fagonner une paroi A mandriner (12),
concentrique avec ladite paroi a mandriner (12), ladite matrice (86) de
formage de panneau          en decA de 0,13 mm (0,005 inch) et en etant
comprenant une partie de nez definissant la          espace de fagon
essentiellement uniforme, et forme d'une zone de jonction (52) reliant
entre   40   ledit couvercle ayant une epaisseur essentiel- eux la paroi
(12) a mandriner et le panneau central  Iment constante sur touts l'etendue
dudit pan- (10), un poingon (66) de formage de panneau          neau
central (10), de ladite paroi de panneau et de cooperant avec ladite
matrice (86) de formage de     ladite paroi A mandriner (12), et de ladite
partie panneau pour enrouler la zone du flan entre le       incurv6e (11)
situee entre elles. 50 55 60 65    


