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wardly from the central panel, blending Into a curved flanged portion. In
one prior art method the blank Is This invention relates to a method
according to  formed to include a groove around the central panel the
pre-characterising part of the claim for making  inward from the chuck
wall. This initial blank is then metal shells used to form ends of can type
containers.   5   subjected to a curling operation to form a curled edge
Such a method is known, for example, from US-A-    on the flange, the
curled edge being turned somewhat 4372720. Most can type containers,
forexample beer  under the flanged portion. cans and soft drink cans, are
required to withstand   From the curling operation, the partially formed
internal pressure, rough handling, and substantial  shells are fed through
further tooling where they are temperature differences, yet maintain a
complete her-  10  gripped in the flange portion, while the curled edge is
metic seal to protect the contents of the can. Cans of  protected In the
tooling against deformation. If the this type are used in very large
volumes, billions of  groove is already in the blank, then the groove may
be cans per year, and at presentthe metal most used for  reformed. If not,
the thus clamped blank is moved this purpose is aluminum due to its
lightweight, com-  against a stationary support applied against the major
parative Inexpensiveness and workability.     15  underside of the central
panel. The typical modem can consists of a unitary deep   There is an
unsupported region in the shell com- drawn body, usually with a necked
Inward throat at the  prising the edge of the central panel which overlaps
top which terminates in an outwardly extending body  and extends beyond the
stationary support, out to the curl and an end for the can which comprises
the shell  region where part of the chuck wall is clamped. This (to which
the present Invention pertains) provided with  20  collapsing action places
the blank in compression, self-opening structure such as tear tabs and
related  and results in a reshaping of the unsupported band of score lines
In the shell. The shells are manufactured  material between the chuck wall
and the central from sheet metal by severing a suitable blank from a
panel, into a shape which defines a reinforcing chan- strip thereof,
forming the blank to define a central  nel or countersink at the bottom of
the chuck wall and panel surrounded by a reinforcing countersink and   25
into the periphery of the central panel. Thus, the for- chuck wall
configuration, and a shell curl which is  mation of the end shells
according to the prior art designed to interact with the body curl in
seaming  requires a three stage operation, and the above des- apparatus to
attach the end to the can with the requis-  cribed formation of a
reinforcing channel shape into its hermetic seal. In most instances the
underside of  the shell results from a working of a band of the metal the
shell or end curl Is provided with a sealing com-  30  blank between the
chuck wall and the central panel pound to assist in the formation of the
seal.      which is essentially uncontrolled and thus susceptible The shell
is the basic part of the end and is formed  to breaks, distortion, or
potential thinning of the shell from the blanks, then the shells are
operated upon in       at this critical point in its structure. converting
apparatus which adds the desired score     in addition, prior art shells
are subject to a condi- lines, tear tab, and the integral rivet attachment
bet-  35  tion in the region of the peripheral flange and curled wean the
shell and the tab, all in known manner. The  edge which is known in the art
as "earring". When the sealing compound may be applied to the underside of
blankof metal Is severed from the supplystrip, usually the shell,
specifically to the downward facing or bot-  a strip withdrawn from a roll
thereof, prior practice is tom portion of the shell curl, either before the
convert-  to cut or sever a round blank, and little attention is ing
operation, or after, the former being more typical.  40  given to the grain
direction of the metal, which runs One of the major endeavors of designers
of can  lengthwise of the strip. It has been known for some ends isto
provide a shell of as thin material as is poss-  time, but apparently
uncorrected, that forming of the ible, since this can result In substantial
savings of ma-  metal (particularly thin aluminum) in operations which
terial, and therefore expense. Howeverthe integrity of  are Intended to
produce a round shell, results in some the shell, and its ability to
withstand buckling from   45  distortion of the shape from the initial
round blank, internal pressures in particular, imposes restrictions
because the metal tends to stretch slightly more with upon the use of very
thin material in the shell for-  the grain than across the grain, and to
stretch even mation. The ability of the thin metal to withstand the
further at [err] to the grain. The result of such uneven drawing and
working Imposed upon the blank during  "growth" of the metal appears as a
slight deformation the formation of the shell generally calls for use of
50  in the edge of the blank which is subjected to the curl- somewhat
thicker metal, in order to accommodate    ing operation. The curled under
edge thus is some- thinning in the region where the reinforcing structure
what closer to the chuck wall in certain areas than in Is formed In the
shell.                            others around the shell; i.e. the end
curl becomes In typical prior art operations for the forming of  irregular
with respect to the chuck wall. shells, a blank is severed from sheet
material, usually  55  This situation can result in one of two
difficulties. steel or aluminum, and it is then formed to a shape  If the
shell is manufactured such that the enlarged comprising a generally flat
central panel and a chuck  "earrings" on the periphery form the primary
seal in wall extending, in this Initial stage, upwardly and out-  the seam
of the end to the can, then the end curl of 2 
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"earrings is short and must  zing the number of failures encountered. rely
more upon the seaing compound to maintain the    The Invention may also
provide a finished shell, hermetic seal since the metal of the end cud may
not  and a process of manufacturing such a shell, in which tuck completely
under the curl on the can body in  the shell is formed In two steps solely
by reciprocable those regions. In terms of describing the completed   5
tooling In one or more presses, for example a stan- seam, it can be said
that the end or cover hook does  dard single action press. No additional
curling or the not extend completely behind the body hook through-  like is
necessary to finish the desired pre-formed curl out the seam.
at the periphery of the shell. Alternatively, to achieve a hermetic seal
between  The object of the invention, therefore, Is to pro- the end and the
body, the design may accommodate  10  vide a unique shell for making can
ends which Is for the enlargement of the "earrings, such that the
characterized by minimized earring, more uniform edge between such earrings
Is completely tucked    concentricity of the inner and outer curl with the
chuck under the body cud during seaming. This, however,  wall, more uniform
thickness especially through the leaves an excess of metal in the cover or
end hook  connection between the chuck wall and the central extending into
the seam in the region where the ear-  15  panel, and an improved preformed
curl around the rings exist, and this can lead to puncturing of the thin
periphery of the shell ; to provide tooling for a recip- can body in the
region of the neck or to wrinkling of  rocating press, preferably of the
single-acting type, the excessive material within the curled seam,
which can manufacture such shells rapidly In large thereby destroying the
uniformity of the seam. What-  quantities ; to provide an improved method
for making ever the result, the tendency is to have an unaccept-  20  such
shells Including the use of a specially designed ably great percentage of
cans which leak after they  multi-sided blank to accommodate for the
different have been filed and sealed. This of course is unac-  response of
the blank material to the tooling acting ceptable from the standpoint that
the packaged pro-  along or across the grain, and also including control-
duct Is lost, and additional damage from spillage, etc.  led formation of
the junction area between the chuck may also result
25  wall and the central panel of the shell whereby a more The present
invention, therefore, provides a    uniform thickness of the shell material
is maintained. method whereby the aforementioned earring problem
Otherobjects and advantages of the Invention will Is essentially overcome,
and furthermore in which a  be apparent from the following description, the
shell is provided having more uniform thickness    accompanying drawings
and the appended claims. throughout its extent, including the requisite
chuck  30  In order that the invention may be more readily wall and the
re-enforcing panel wall connecting be-  understood, reference will now be
made to the accom- tween the chuckwail and the central panel ofthe shell.
panying drawings, in which: in addition, the invention provides a shell
having an  Fig. 1 is a view of the top of a typical beverage Improved
partial curl at its periphery in which the   can, with a portion broken
away and shown In Inward edge of the curl is pre-formed such that during
35  cross-section to illustrate the seam between the the seaming
operations, when the end formed from      can body and the end; the shell
is attached toa can, the curl will roll smoothly  Fig. 2 is a broken and
shortened cross-sectional into the curled seam, minimizing the possibility
of   view of a shell fora can end, as provided by a pre- wrinkled seams
and/or punctures or cuts of the can    ferred form of this invention; neck
In the region of the seam.               40      Fig. 3 illustrates a
fragment of a strip of sheet The earring Is minimized, and the Inner curl
metal material, illustrating the configuration of diameter spacing from the
chuck wall of the shell is  blanks to be severed from such material for the
made more uniform and concentric, by forming the      formation of shells,
in accordance with a prefer- shell from a blankwhich is multi-sided in
configuration  red embodiment the invention; rather than circular. The
shape of the blank Is such   45  Figs. 4, 5, 6 and 7 are enlarged (about
two and that the diameter of the blank parallel to the grain of  one-half
times) partial cross-sectional views of the strip from which it is formed
is less than the dlame-  tooling used at a first operating station to form
a ter of the blank transverse to the grain direction. The  partially
completed shell, the peripheral configu- diameters with and transverse to
the grain and at [err]  ration of which is shown in Fig. 7; to the grain
direction are different and the transition of  50  Figs. 8, 9, 10 and 11
are similar enlarged partial the side edges of the blank are rounded. This
initial  cross-sectional viewof the tooling and its sequen- formation of
the blank, together with controlled form-  tial operation at a second
station to complete the Ing and drawing operations on the blank to form the
formation of shells in accordance with the inven- shell, results in a final
shell product having the desired  tion ; and concentricity and uniform
spacing of curl diameter  55  Fig. 12 Is a similar view illustrating a
modification with respect to the chuck wall, having more constant  of the
second station tooling. 



thickness, thus resulting In a better and more uniform  The making of a
shell according to the invention seam In the ultimate finished can and
thereby minimi-  is generally divided Into two operations, each of which 3
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within a conventional single-action  of the material, which is Indicated by
an arrow and ram press having a specially adapted tooling. A typi-
appropriate legend In Fig. 3. Thin sheet metal ma- cal press utilized is a
Minster P2-45, although many  terial, for example aluminum and steel, tends
to other models are also suitable for use.             "grow" or stretch
more in the direction of the grain and Initially, the relatively thin metal
stock S (Fig. 3)   5   in a direction at [err] to the grain, rather than
across the from which the shell is ultimately formed is fed to one  grain.
The dimensions stated are exemplary only, but ormore stations within the
press. The press ram oper-  serve to illustrate the principles applied in
designing ates at each of these first stations to separate a blank  the
shape of the blank in accordance with the inven- B from the stock, and to
partially form the shell from  tion. The diameter of the blank B along its
horizontal the blank.                                     10  axis 1-1
diameter, as shown in Fig. 3, is the largest, The partially completed shell
formed at each of  since it is in this direction that the blank least tends
to the firststations is then transferred to a corresponding  grow as It is
worked in forming the shell. A typical second station within the same
press, where the form-  dimension along this diameter, for a typical size
blank ing of the shells Is completed, the press is opened,  to form one
standard size of an end is 2.987 inches. and the completed shells are
discharged from the   15  The vertical diameter V-V of the blank, on the
other press.                                              hand, Is
typically 2.980 inches. The diameter 111-111 of in a preferred form of the
Invention, for each  the blank at [err] In each direction from the vertical
stroke of a single press, a partially formed shell is  diameter is 2.974
Inches; the diameter IV-IV of the finished by each second tooling station
while a blank  blank at [err] In each direction from the diameter V-V is
produced and partially formed by each first station   20  is 2.982 inches ;
and the diameter 11-11 at 22.50 in each tooling. Moreover, the transfer of
shells between sta-  direction from horizontal is 2.984 Inches. A blank of
tions Is accomplished so that a shell partiallyformed  this configuration,
when produced in accordance with in a first station by one press stroke is
completed at  the Invention from 0.0114 aluminum, results in a shell the
second station by the next succeeding stroke. It  which has an Inner curl
diameter ICD (Fig. 2) that is should be understood, however, that the first
and sec-  25  round within 0.003 to 0.005 inch, and that is concen- end
stations and corresponding tooling can readily be  tic to the chuck wall of
the shell (as later described) located In different presses, and the
partially formed  within 0.003 to 0.005 total indicator reading, and Is
shells can be transferred immediately from one press  essentially absent
any earring. it should be under- to the other (second), or the partially
formed shells  stood that the foregoing dimensions are specifically can be
collected from the first press and later proces   30  applicable to a
certain size shell made from a certain sed in second station tooling by the
second press.  metal, and are intended to be exemplary of the Inven- tion,
its principals, and its application. This infor- Blank Configuration
mation is not restrictive as to the scope of the Invention. Referring to
Figs. 1 and 3, a portion of the strip of  35  Referring to Fig. 2, there is
shown in cross-sec- material from which the blanks are cut is shown at S
tion, substantially enlarged beyond the normal size of in Fig. 3, and the
shape of the blank is indicated within  an actual shell, the configuration
of a finished shell as the area designated B which, as will be described,
is  provided by the invention. The shell is, of course, an a multi-sided
form with rounded transitions from one  Integral metal part, made from a
suitable metal blank, side to the next, rather than an accurate circle of
the   40  shaped as previously described, and in its final con- same
diameter throughout. Referring to Fig. 1, the  figuration Including a flat
central panel 10, a counter- seam between a typical end and the body of a
can is  sunk reinforcing area 11 extending Into a relatively seen to
include the body hook BH and the end or     straight upward and outward
shaped chuck wall 12, cover hook CH, and the region of overlap between
and a lip or curl edge portion 13 which terminates at these two Is
indicated bythe dimension OL A quantity  45  the inner curl diameter. of
sealing compound is located in the area between the top of the body hook
and the undersurface of the  First Station Tooling and Operation end,
however this compound is not illustrated In Fig. 1.
The press tooling for each of the first stations Is The effectofearring Is
eitherto cause averysmall  50  shown in Figs. 4-7. The uppertooling is
connected for amount of overlap, or to cause excessive overlap In
operation by the press ram, while the lower tooling is which case the end
of the end or cover hook interferes  fixed to the press frame. with the
bending of the seam parls at the top of the   The lower tooling includes
die cut edge 14, over 



seam, or punctures the wall ofthe can body in this reg-  which the metal
stock S as it enters the tooling at a ion.
55   level generally indicated by line 16. Die cut edge 14, It has been
discovered that the earring effect or  along with die form ring 18 are
solidly supported on a distortion can be greatly minimized if the shape of
the  suitable base member. Additionally, the lower tooling blank B is
properly selected with respect to the grain  includes draw ring 24,
positioned between die form 4    7                  EP 0 292 982B1
8 ring 18 and die cut edge 14. A center pressure pad 25  As the press ram
continues downward, the blank Is located concentrically within form ring
18. Draw ring  punch 30, support ring 32, and punch center 34 all 24 is
supported by springs (not shown), mounted in  continue to move
simultaneously. At the point illus- the base member, which, compress due to
pressure  trated in Fig. 5, the blank is still pinched between exerted upon
draw ring 24 when the tooling is dosed.   5   blank punch 30 and draw ring
24 and between punch The center pressure pad 25 is also supported by a
center 34 and pad 25, beginning the formation of the spring (notshown)
which will compress in response to  shell over die form ring 18. It will be
noted that as the force exerted by the upper tooling.               blank B
is formed over form ring 18, it Is pulled from When the tooling is open,
draw ring 24 and center  between blank punch 30 and draw ring 24. pressure
pad 25 are retained In the lower tooling with  10  Referring to Fig. 6, the
press ram continues to draw ring 24 bottoming against die cut edge 14 and
move downward as the punch center 34 begins to center pressure pad 25
against form ring 18. The  form the chuck wall 12 on blank B. The blank
material uppermost surface of draw ring 24 Is then at a position  is no
longer held between the blank punch 30 and the some distance below the
lowest point of shear on the  draw ring 24, but Is still held between punch
center 34 die cut edge 14, while the uppermost surface of the  15  and pad
25, and the draw ring 24 no longer controls center pressure pad 25 Is some
distance above draw  the formation of the shell. The clearance between the
ring 24 and below the lowest point of shear on die cut  inside diameter of
the blank punch 30 and the outside edge 14.
diameter of the die form ring 18 Is selected to provide The uppertooling is
provided with blank punch 30  an appropriate amount of drag or resistance
on the positioned to cooperate with draw ring 24 for as the  20  blank B to
insure proper formation. The inside diame- tooling Is closed. A knockout
and positioner 32 is  ter of blank punch 30 slightly narrows above the cur-
located above die form ring 18, and punch center 34  ves shown at 49 (shown
exaggerated for clarity). Is provided with an appropriate configuration to
pro-  Thus, nearthe end of the press stroke, as can be seen duce the
partially completed shell, as well as to clamp  by comparing Figs. 4 and 5,
the drag on the outermost a blank in cooperation with center pressure pad
25.  25  portion of blank B is Increased. This Is to Insure that Blank
punch 30, knockout and positioner 32, and   this portion of the resulting
shell 48 is drawn more punch center 34 are all closed simultaneously upon
tightly over die form ring 18 so that the curl found In the lower tooling
as the press ram is lowered.   shell 48 extends to the very edge of shell
48, without The sequential operation of the first station tool-  any
straight or less than fully curled portions. ing to produce the blank from
the stock and partially  30  In Fig. 7, the tooling is shown In Its dosed
position form a shell is shown in Figs. 4-7. In Fig. 4, the tooling  with
the press ram bottomed against appropriate stop is shown already partially
dosed. The stock S enters  blocks. The first portion of the shell formation
oper- the tooling along a line indicated at 16, and as the  ation is
completed, with the flat central panel 10 ter- press ram is lowered, a flat
blank B Is produced by  minating ate relativelylargeradius area 52to
produce shearing the stock material between die cut edge 14  35  a
softstretch so as not to ovenworkthe material in this and blank punch 30.
area. The large radius area 52 forms the junction rag- Since the blank
punch 30 and punch center 34  ion of chuck wall 12 with the central panel
10, and will move simultaneously, the lowermost surface of blank  laterform
the shell countersink and panel form radius. punch 30 must lead the
lowermost surface of punch  A sufficiently large radius Is provided that a
much tigh- center 34 by some distance so punch center 34 does  40  ter
radius can later be provided for the shell counter- not Interfere with the
stock S during blanking.  sink while maintaining sufficient material
thickness. It Further, the distance by which blank punch 30  can be seen
from Fig. 7 thatthe reverse bends applied leads punch center 34 Is less
than the distance at  to the inner wall of die center form ring 18 and the
which the uppennost surface of center pressure pad  outer wall of punch
center 34 serve to produce a 25 is above the uppermost surface of draw ring
24 In  45  stralghtchuckwall 12withouteltherinwardoroutward lower tooling
12. This causes the entire central panel  bowing, enabling the shell to fit
accurately within the of blank B to be clamped between punch center 34
second station tooling. and center pressure pad 25 first, followed by
pinching  The shell is further provided with a lip 53 extend- of the
outermost part of blank B between blank punch  ing generally outwardly and
upwardly from the chuck 30 and draw ring 24 before any forming begins. Use
50  wall 51, but having general downward curvature. Lip 



of the central clamping secures the blank B in a cen-  53 is provided with
two distinct curvatures, giving lip tered position within the tooling
during subsequent  53 a gull-wing" cross-sectional configuration. Its por-
forming of a shell from the blank. Holding the blank in  tion adjacent
chuckwall 12 has only slight relative cur- a centered position contributes
to controlled working  vature and thus provides the upward extension of lip
of the blank and minimizing variation in the curled lip  55  53, while the
outermost portion is provided with a rela- portion provided at the outer
edge of the completed  tively sharp downward curvature by dleform ring 18.
shell, providing a more even amount of material for  However the outer edge
of lip 53 Is located to at least later seaming.
even with, if not above, the point where lip 53 con-    9
EP 0 292 982 B1                10 nects with the shell chuck wall 12.
The sequential operation of the tooling of each of Upon closure of the
tooling, knockout and posi-  the second stations for completion of a shell
Is shown tioner 32 does not contact the partly completed shell.  In detail
in Figs. 9-11. The shell pre-form enters the Once the forming operation has
been completed, the  open tooling of the second station and Is properly
press ram Is raised to open the tooling, and the shell   5   positioned on
the lower tooling. The large radius area pre-form Is held within blank
punch 30 by the tight fit  52 and chuck wall 12 are supported by the spring
of Its lip 53 therein, and Is carried upward by the upper  pressure pad 72,
with the entire central panel 10 sup- tooling. Once the lowermost portion
of the shell pre-  ported some distance above insert 71. The shell pre-
form  has cleared the stock level indicated in Fig. 3 at  form is located
and held in place by the vacuum 16, knockout and positioner 32 halte its
upward move-  10  supplied to the upper surface of panel form punch 66.
ment while blank punch 30 and punch center 34 con-   In Fig. 9, lowering of
the press ram causes panel tinue to rise with the press ram. When upward
form die 86 to contact chuck wall 12, clamping it bet- movement of knockout
and positioner 32 Is stopped  ween panel form die 86 and spring pressure
pad 72. the shell pre-form will contact it, and this pushes the  The spring
pressure on form die 86 Is selected to be shell pre-form from within the
still-moving blank punch   15  more easily compressible than the springs
supporting 30.                                               the pressure
pad, so thatonce contactwith chuckwall The partly formed shell 48 Is then
held In position  12 is made, panel form die 86 Is held in position by on
knockout and positioner 32 through application of  spring pressure pad 72
and begins to dwell despite a vacuum, via appropriate passageways (not
shown)  further lowering of the press ram. Subsequently, form through the
upper tooling to the surface of punch   20  punch and positioner 84
contacts lip 53. center 34. This vacuum then causes the shell pre-     As
seen In Fig. 9 and 10, continued downward form to adhere to the surface of
knockout and posi-  movement of the press ram causes the form punch tioner
32 until it is removed.                      and positioner 84 to begin to
push shell lip 53 toward Upon completion of the first operation upon the
Its intended final configuration. The shell preform con- shell, it is moved
by a transfer system, to a corre-  25  tinues to be clamped between panel
form die 86 and sponding one of a plurality of second stationsforcomn-
spring pressure pad 72, with panel form die 86 con- pletion of the
formation process.                 tinuing to dwell until downward movement
of the press ram causes spacer96 to bottom against a base plate, Second
Station Tooling and Operation               shown in Fig. 8. 30      Once
spacer 96 has bottomed against a base The tooling for the second station Is
shown in  plate, then further downward movement of the tooling Figs. 8-11,
Including upper tooling 61 supported on  by the press ram causes the panel
form die 86 to the press ram and lower tooling 62 supported on the  move
downward, as shown In Fig. 10, forcing the press bed. The lower tooling 62
includes a curl die 64  spring pressure pad 72 to move downward as well.
and panel form punch 66, both fixed in turn to suitable  35  Insert 71
Includes a raised center 91 which now is base members. An insert 71is
mounted within panel  positioned against theshell pre-form panel 50. Down-
form punch 66. A spring pressure pad 72 is concen-  ward movement of spring
pressure pad 72 effectively trically mounted between curl die 64 and panel
form  causes upward movement of the panel 50 with res- punch 66, supported
by a plurality of springs 74 (not  pect to the remainder of shell pre-form,
reducing the shown) mounted within the base which supports the   40
distance between the uppermost portion of the shell lower tooling. A
fitting 75, for connection of a source  pre-form and the panel 50. The
shell material from the of vacumn, leads Into vacumn passageways 76, 78
large panel radius area 52 begins to pull away from provided to supply
vacuum to the upper surface of  the spring pressure pad 72 and wrap around
the panel form punch 66.                             edges of the panel
form punch 66 and the panel form The upper 61 tooling Includes a curl form
punch   45  die 86 (Figs. 9 and 10). The wrapping action takes and
positioner 84 having a projection 85 for defining  place under precise
control with title drawing of the the forming characteristics of the lower
surface of  shell material, to produce a pressure resistant panel form
punch and positioner84. Additionally, panel form  for the completed shell
by reforming the large radius 



die 88 is mounted generally for movement along with  area 52 Into the
countersink 98. Raised center portion the form punch and positioner 84.
Panel form die 86  50  91 of Insert 71 causes panel 50 to be bowed slightly
Is supported from the press ram through a plurality of  upward. This is to
counteract a tendency of panel 50 springs 90 (not shown), which are
selected to provide  to bow downwardly during shell forming, and thus a
"dwell" In the downward movement of panel from die  resulting In a flat
finished panel. Simultaneously, the 86 as the press ram is lowered.
shell lip 53 enters the curl die 64 for final shaping. Vacuum  passageways
92, 93 are provided  55       The tooling is shown in Its closed position
in Fig. through panel form die 86, form punch and positioner  11. The
completed shell 48, now includes a pressure 84, and theirmountIng
respectively, thus vacuum may  resistant panel 50 suirounded by countersink
98 and be supplied to the lower face of panel form die 86.  a die curled
lip 53 having a hook portion, i.e. an outer    11    .
EP0292982B1                     12 curl edge section of relatively lesser
radius of curva-  86 continues. Once these portions clear shell 48 It is
ture, suitable for seaming onto a can. The reasons for  removed from the
second station tooling and ejected formation of the gull-wing" lip 53 at
the first station 10  from the shell forming apparatus. can now be readily
appreciated. By pre-curling the outer portion of lip 53 to a relatively
sharp radius,   5 extending to the edge of the shell, the natural ten-
Claims dency of the outermost edge to resist die curling and remain
relatively straight can be overcome. Moreover,  1. A method of forming
shells (10-13) for use In by forming the less sharply curved portion of lip
53 at  the manufacture of can ends, comprising the steps of: the first
station, so as to extend upwardly as well as  10  forming a blank (B) from
a sheet of thin metal; outwardly from chuck wall 12, some travel distance
is  then forming into said blank (B) a substantiallyflat provided for lip
53 during die curling of the outermost  central panel (10) and an upward
extending chuck portion. If lip 53 were to be formed at the first station
wall (12) about the edge of said panel (10) to produce to extend from
chuckwall 12atthe final desired angle,  a partially formed shell,
satisfactory die curling of the outer edge cannot be   15  forming into
said blank (B) a lip (13) extending accomplished.
outward from the upper end of said chuck wall (12) The result of these
operations is to produced a  and generally parallel to said panel (10);
shell which is characterized by Its more uniform thick-  gripping the
entire panel (10) and said chuck wall ness throughout Its cross section,
and by uniformityof  (12) and causing relative movement between said the
spacing between chuck wall 12 and the inner curl  20  panel (10) and said
chuck wall (12) simultaneously diamer, ie. the edge of the curled lip 53.
forming on said blank a panel wall extending upward An alternative
embodiment for the upper tooling  from from the Inner part of said chuck
wall (12); 61 is shown In Fig. 12, wherein the completed shell Is
characterized by coined about the outer edge of panel 50 adjacent wall  the
blank (B) being formed as a multl-sided shape 98 for additional strength.
While coining of shells Is  25  with rounded transitions from one side to
the next, typically performed in a separate coining press, the  such as to
form a generally elliptic shape, the major embodiment of Fig. 12 enables
coining to be perfor-  axis of the ellipse being generally transverse to
the med as part of the forming process, eliminating the  grain of the
metal. need for separate equipment and a separate process. The central
portion of panel form die 86 Is provided   30 with an annular recess Into
which a coining ring 97  AnsprUche and a spacer 99 are placed. Coining ring
97 is in turn secured by retainer 101 which Is attached to panel    1.
Verfahren zum Formen von Blechkirpem (10- form die 86. Spacer 99 is
selected so that when the  *    13) fOr die Anwendung bet der Herstelfung
von Dose- tooling Is fully dosed as shown in Fig. 12, the working   3s
nendlifchen, mitfoigenden Schritten: surface 100 of coining ring 97
contacts the shell IOA  Bilden olnes Ausschnhttes (B) aus elnem dfInnen and
provides sufficient compression to properly coin  Metaliblech, dann
Ausfbrmen elner im wesentlichen the outer edge of panel 50 of shell I OA.
flachen, zentralen Platte (10) In dem Ausschnitt (B) As the tooling begins
to open, vacuum applied to  sowie saner sich nach oben erstreckenden Spann-
the shell 10A through passageway 92 in panel form   40  wand (12) urn den
Rand der Platte (10) herum, um die86craisestheshell
10Aalongwithuppertooling81.    elnen teliwelse geformten Blechkorperzu
erhalten, Since vacuum is also applied to shell I OA through    Anformen
einer Lippe (13) an den Ausschnilt (B), panel form punch 66, to lIft the
shell I OA from the  welche sich nach auBen von dam oberen Ende der lower
tooling 62, It I. necessary to apply a greater  Spannwand (12) aus und in
etwa parallel zu der Platte vacuum to the upper side of shell 10A than that
4.  (10) erstreckt, applied to the lower side. In addition, upward move-
Ergreifen der gesamten Platte (10) und der 



ment of pressure pad 72 by springs 74 aids in initial  Spannwand (12) und
Hervorrufen elner Relativbewe- stripping of shell 10A from lowertoollng 62.
Onceshell  gung zwlschen der Platte (10) und der Spannwand panel 50 is away
from the working surfaces of panel  (12) unter glelchzeitigem Ausbilden
einer Platten- form punch 68 and insert 71, venting of the lower  6o  wand
an dem Ausschnift, welche sich nach oben von vacuum occuring through
additional openings (not   dam Inneren Tell der Spannwand (12) aus
erstreckt, shown) In such working surfaces. This reduces the  dadurch
gekennzeichnet, daB amount of vacuum required on upper tooling 61 to lift
der Ausschnitt (B) als mehrseltige Form gebildet the completed shell 48
from lower tooling 62.      wird mit gerundeten Obergingen von elner Seite
zu After the upper tooling 61 has lifted the shell 10A   5s   der nicheten,
so dag er elne in etwa elliptische Form sufficiently to clear lower tooling
62, upward move-  hat, wobel die Hauptachse dieser Ellipse Im wesent- ment
of form punch and positioner 84 is halted while  lichen quer zu dem Kom des
Metalls verlauft. upward movement of retainer 80 and panel form die 7    11
EP 0 292 982 B1                 12 curl edge section of relatively lesser
radius of curva-  86 continues. Once these portions clear shell 48 It is
ture, suitable for seaming onto a can. The reasons for  removed from the
second station tooling and ejected formation of the "gull-wing" lip 53 at
the first station 10  from the shell forming apparatus. can now be readily
appreciated. By pre-curling the outer portion of lip 53 to a relatively
sharp radius,   5 extending to the edge of the shell, the natural ten-
Claims dency of the outermost edge to resist die curling and remain
relatively straight can be overcome. Moreover,  1. A method of forming
shells (10-13) for use In by forming the less sharply curved portion of lip
53 at  the manufacture of can ends, comprising the steps of: the first
station, so as to extend upwardly as well as  10  forming a blank (B) from
a sheet of thin metal; outwardly from chuck wall 12, some travel distance
Is  then forming into said blank (B) a substantiallyflat provided for lip
53 during die curling of the outermost  central panel (10) and an upward
extending chuck portion. If lip 53 were to be formed at the first station
wall (12) about the edge of said panel (10) to produce to extend from
chuckwall 12 atthefinal desired angle,  a partially formed shell,
satisfactory die curling of the outer edge cannot be   15  forming Into
said blank (B) a lip (13) extending accomplished.
outward from the upper end of said chuck wall (12) The result of these
operations is to produced a  and generally parallel to said panel (10);
shell which is characterized by its more uniform thick-  gripping the
entire panel (10) and said chuck wall ness throughout its crosssection, and
by uniformityof  (12) and causing relative movement between said the
spacing between chuck wall 12 and the inner curl  20  panel (10) and said
chuck wall (12) simultaneously diamer, i.e. the edge of the curled lip 53.
forming on said blank a panel wall extending upward An alternative
embodiment for the upper tooling  from from the Inner part of said chuck
wall (12); 61 is shown in Fig. 12, wherein the completed shell is
characterized by coined about the outer edge of panel 50 adjacent wall  the
blank (B) being formed as a multi-sided shape 98 for additional strength.
While coining of shells Is  25  with rounded transitions from one side to
the next, typically performed in a separate coining press, the  such as to
form a generally elliptic shape, the major embodiment of Fig. 12 enables
coining to be perfor-  axis of the ellipse being generally transverse to
the med as part of the forming process, eliminating the  grain of the
metal. need for separate equipment and a separate process. The central
portion of panel form die 86 is provided   30 with an annular recess into
which a coining ring 97  Anspriche and a spacer 99 are placed. Coining ring
97 Is in turn secured by retainer 101 which Is attached to panel    1.
Vertahren zum Formen von Blechkarpem (10- form die 86. Spacer 99 is
selected so that when the  13) ffr die Anwendung bel der Herstellung von
Dose- tooling Is fully closed as shown in Fig. 12, the working   35
nendfllchen, mit folgenden Schritten: surface 100 of coining ring 97
contacts the shell 10A  Bilden sines Ausschnittes (B) aus elnem dannen and
provides sufficient compression to properly coin  Metallblech, dann
Ausformen einer Im wesentlchen the outer edge of panel 50 of shell I OA.
flachen, zentralen Platte (10) In dem Ausschnitt (B) As the tooling begins
to open, vacuum applied to  sowle einer sich nach oben erstreckenden Spann-
the shell 10A through passageway 92 in panel form   40  wand (12) urn den
Rand der Platte (10) herum, urn die86ralsesthe
shell10Aalongwithuppertooling61.    elnen tellweise geformten Blechk8rper
zu erhalten, Since vacuum is also applied to shell 10A through     Anformen
einer Lippe (13) an den Ausschnitt (B). panel form punch 66, to lift the
shell 1 OA from the  welche sich nach aul~en von dern oberen Ende der 



lower tooling 62, it is necessary to apply a greater  Spannwand (12)ausund
in etwa parallelzu derPlatte vacuum to the upper side of shell 10A than
that  45  (10) erstreckt, applied to the lower side. In addition, upward
move-  Ergrefen der gesamten Platte (10) und der ment of pressure pad 72 by
springs 74 aids in Initial  Spannwand (12) und Hervorrufen elner
Relatdvbewe- stripping of shell 10A fromlowertooling 62. Onceshell  gung
zwlschen der Platte (10) und der Spannwand panel 50 is away from the
working surfaces of panel  (12) unter gleichzeitigem Ausbilden einer
Platten- form punch 66 and insert 71, venting of the lower  so   wand an
dem Ausschnitt, welche sich nach oben von vacuum occuring through
additional openings (not   dem inneren Teil der Spannwand (12) aus
erstreckt, shown) in such working surfaces. This reduces the  dadurch
gekennzeichnet, daB amount of vacuum required on upper tooling 61 to Ift
der Ausschnltt (B) als mehrseitige Form gebildet the completed shell 48
from lower tooling 62.      wird mit gerundeten Obergangen von elner Selte
zu After the upper tooling 61 has lifted the shell I OA   5s   der
nichsten, so daS er eine in etwa elliptische Form sufficiently to clear
lower tooling 62, upward move-  hat, wobei die Hauptachse dieser Ellipse im
wesent- ment of form punch and positioner 84 is halted while  lichen quer
zu dern Kom des Metalls vedfiuft. upward movement of retainer 80 and panel
form die 7    13                  EP 0 292 982 B1                 14
Revendlcations 1. Proc6de de fonnage de couvercies (10-13) uti- lie6s pour
la fabrication d'extremltes de bolte, comprenant lea 6tapes qui consistent:
5 a former un ian (B) a partir d'une feuille de metal mince; puts a former
dans leditflan (B) un panneau cen- tral sensiblement plat (10) et une parol
A mandriner (12) s'6tendantvers le haut le long du bord dudit pan-  10 neau
(10) pour produire un couvercie partleilement fonne, A fonner dans ledit
flan (B) une levre (13) s'ten- dant vers I'ext6rieur de rextrbmlt
superieure de ladite parol a mandriner (12) et globalement paralible  1C
audit panneau (10); A salsir lPnsemble du panneau (10) et iadite parol A
mandriner (12) et A provoquer un mouvement relatif entre ledit panneau (10)
et ladie paroi a mandriner (12)formantsimultan6mentsurleditflan une parol
de   20 panneau s'4tendant vers le haut A partir de la partie interieure de
ladite parol a mandriner (12); caract6- r0se en ce quo le Ian (B) est forme
en une configuration a c8t6s multiples avec des transitions arrondles d'un
cMte au   25 sulvant, afin de constituer une forme globalement elilptique,
le grand axe de l'eilipse etant globalement transversal au grain du m6tal.
30 35 40 45 60 55    


