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slightly tightened. During the reforming, the vertical wail which is urged
into the reinforcing bead is suppor- The invention relates to the
production of can end  ted externally by a cylindrical wall portion of the
die shells forseaming ontothe ends of can bodies toform  core ring. cans
capable of withstanding substantial internal   5  The present inventin
relates to an Improved pressures.
method arid apparatus for making can end shells from The can end shells to
which the invention relates  thin gauge stock material (such as aluminium
alloy comprise an annular flange or seaming panel for sea-  sheet in the
range 0.245 to 0.29 mm thick) and having ming the shell to a can body, a
frustoconical chuck     anti-peaking beads of small nominal radius and in
wall, a flat central panel, and an annular, generally U-  10   which the
creation of overworked regions in the anti- shaped, channel known as an
anti-peaking bead con-  peaking bead are avoided. necting the chuck wall to
the central panel.Appaatus         Accordingly the present invention
provides for for making can end shells of this type is described for
making a preliminary shell in which a preformed anti- example in US
3537291, US 3957005, US 4109599,     peaking bead in the form of a
generally U-shaped and EP 0153115. In US 3537291 and US 3957005,  15
channel having a relativelylarge nominal radius Isfor- the anti-peaking
bead is formed by a profiled punch  med in a controlled drawing action by
means of cor- acting against a fixed correspondingly profiled die. In
responding profiles an a punch centre, a die, and a US 4109599 a
preliminary shell comprising a       reform pad. In a second stage,
material from the frus- peripheral seaming panel, a frustoconical wall and
a  to conical wall is reformed Into the anti-peaking bead flat central
panel is formed in a first stage and, in a   20  whilst being urged
radially inwardly to form a final shell second stage, the central panel is
moved towards the    having an anti-peaking bead of relatively narrow
sealing panel such that a reinforcing anti-peaking   nominal radius. bead
Is formed between the frustoconical wall and the     According to a first
aspect of the present invention central panel.The anti-peaking bead is
formed largely  there is provided apparatus for forming a reinforced by
bending and is constituted by material from the   25  pressure resistant
can end shell from sheet material, outer periphery of the central panel of
the preliminary  said apparatus comprising a cutting ring, a cutting
shell.In EP 0153115 the two stages described in rela-    punch shell
enterable into said ring to blank out a disc tion to 4109599 are carried
out sequentially in a single  of material therebeween an annular draw ring
axially piece of apparatus. In this case however the anti-       aligned
with said cutting punch shell to support a peaking bead is formed by a
reforming action which  30  peripheral margin of the disc held against it
by said Incorporates material from the frustoconical wall into   cutting
punch shell, a die centre ring arranged coaxi- the anti-peaking bead.
ally and slidably within the draw ring and having an A can end according to
the first part of claim 7 is  end face profiled to define a surface of a
seaming known from US-A-4109599.                             panel of the
can end shell, an ejector pressure ring It is known that the resistance of
a can end shell  35   arranged coaxially and slidably within the cutting to
internal pressures after seaming onto a can body  punch shell and axially
aligned with the die centre ring is dependent upon the profile ofthe
anti-peaking bead  so that when in use peripheral material of the blank is
and thickness of the material from which the shell is  restained between
the die centre ring and the ejector made. The art of making can end shells,
without tight-  pressure ing, a draw punch centre arranged coaxially ening
(reforming) of the anti-peaking bead, permitted   4   and slidably within
the ejector pressure ring and a use of aluminiurn sheet 0.32 mm thick for a
can end  reform pad arranged coaxially and slidably within the of about
57mm diameter ("206"). The combined shell     die centre ring toengage the
central panel of the blank drawing and reforming apparatus described in EP-
opposite the draw punch centre; wherein the end pro- 0153115 permitted use
of aluminium alloy sheet 0.29  file of the draw punch centre comprises an
annular mm thick with a possibility of using sheet 0.27 mm   45  radiused
nosesurrounding and defining a central sub- thick. In order to make can end
shells from lower nomi-   stantially frustoconical recess, and the reform
pad nal gauge material it Is desirable to make the nominal  comprises a
central cylindrical portion, dimensioned radius of the anti-peaking as
small as possible whilst  to deform the central portion of the blank around
the avoiding the creation of overworked areas in the anti-    nose of the
punch centre and into the recess, an outer peaking bead leading to yield of
material and failure  50   ring spaced from the central cylindrical portion
by an under pressure.                                    annular recess
dimensioned to receive the nose ofthe US 4715208 (Bulso) describes a method
and      punch centre; the outer ring having an Inward facing apparatus
forming a can end according to the first part  substantially frustoconical
face which flares outwardly of claim I In which In a first stage, a
preliminary shell  from the recess to define, with the central cylindrical
is formed with a preliminary bead by a drawing oper-  55  portion of the
reform pad, an enty of reducing width ation.In a second stage the shell is
reformed such that       to the recess, wherein the frustoconical face of
the material from a vertical wall beneath the chuckwallis  outer ring, when
in is fully raised position relative to urged Into the bead which Is thus
deepened and     the die centre ring In the direction towards the ejector 2



EP 0 340 955 B1                 4 pressure ring, forms a substantially
smoothly continu-  periphery of the blank is supported between opposed ous
surface with the end face of the die centre ring and  faces of the punch
shell 13 and the draw ring 14 as wherein the outer ring is axially slidable
within the die  the punch assembly continues to descend. When the centre
ring from its fully raised position in the direction  die centre ring 15
engages the blank, continuing des- downwardly away from the ejector
pressure ring   5   cent of the punch deforms the periphery of the blank
under the Influence of the draw punch centre.     downwardly. The invention
also provides a method of forming   As shown in Figure 2 the outer
periphery of the a reinforced pressure-resistant can end shell as  blank is
drawn radially inwardly between the punch known from US-A-4715208
comprising the steps of   shell 13 and draw ring 14 which provide
sufficient providing a substantially planar metallic blank having  10
pressure to prevent wrinkling. The periphery is also a central portion and
a peripheral portion, deforming  drawn around a draw radius at the juncture
of the the blank In a first deformation stage to cause move-  leading and
Inner faces of the punch shell. Thus the ment apart of the central and
peripheral portions to  blank is formed into an inverted cup known as a
offsetsaid portions out of a common plane, thus draw-  reverse cup. The cup
may have a flanged edge; the ing the blank into a generally flanged
cup-shaped con-  15  ratio of cup depth to flange width being dependent
figuration defined by the central and an annular  upon punch shell profile
and press selection. The seaming panel. Further to what is known from US-A-
flange width is also dependent on the length of the 4715208, the method
according to the invention to the  punch shell such theta new punch shell
may produce invention also comprises a second deformation stage,  no flange
whereas a re-ground punch shell may pro- causing movementtowards one
another of the central  20  duce a slight flange. portion and annular
seaming panel to deform at least  Figure 3 shows the punch assembly's
continued a part of the metal of the frustoconical wall into the U-
progress downwardly. Directly after the stage shown shaped channel to form
an anti-peaking bead of the  in Figure 2,the punch centre 16 starts to
penetrate the can end shell ; wherein, during the second stage, the
horizontal plane of the central portion of the reverse frustoconical wall
is progressively pushed radially  25  cup, thus deforming it in a downward
direction and inwardly.                                         drawing it
around an inner radius on the die centre ring The invention also provides
can end shells having  15, drawing it downwardly and Inwardly to form a
gen- a particular desired profile.                       erally
frustoconical wall 17 and a flat central portion 18 A detailed description
of the present Invention is  having ajuncture of a radius determined by the
punch provided below with reference to the accompanying   30  centre
profile. Shortly after the downward central drawings In which:
deformation begins, the ejector pressure ring 19 FIGURES 1-15 are partial
views of apparatus for  makes contact with the blank opposite the upper
por- forming can end shells shown at different stages  tion ofthe die cntre
ring known as the seaming panel of operation;
portion. The ejector pressure ring 19 has a concave FIGURES 16 and 17 are
overall views of two   35  profile complementary to the profile of the
seaming embodiments of apparatus for forming can end   panel portion of the
die centre ring 15 but with each shells;
radius increased by the nominal material gauge. Thus FIGURE 18 shows a
section through part of a    the pressure exerted by the ring 19 provides a
rest- finished can end shell; and                    raining force to the
portion of the blank which is drawn FIGURES 19-21 are partial views of a
modified  40  from the flange of the reverse cup over the convex apparatus.
portion of the die centre ring and thus prevents wrink- Figure 1 shows a
sheet TL of aluminium alloy or  ling. steel stock which has been fed by a
standard mechan-         Figure 4 shows the punch centre 16 and punch ism
to be positioned above the die of a double action  shell 13 continuing to
descend to the point where the press tool such as that shown In more detail
In Figures  45  flat centre 18 of the blank is engaged by the reform 16 and
17. As shown in Figure 1 the sheet stock is  pad 20 and is deformed in a
controlled fold over the positioned Immediately above the cutting ring 11
hav-  nose 21 of the reform pad and around the nose 22 of ing a cutting
edge 12. The punch plate 1 (See Figures  the punch centre Into a
substantially frustoconical 16 and 17) along with parts carried thereon is
driven  recess 23 in the lower face of the punch centre. The directly by
the ram of the press and has descended to  50  reform pad 20 is resiliently
(e.g. pneumatically) sup- the point where the leading component of the
punch  ported on the die assembly and frm this point assembly, the cutting
punch shell 13, is just about to  onwards the central panel 18 of the blank
Is damped clamp thestockagainstan annular draw ring 14 which  between the
punch centre 16 and the reform pad 20. is resiliently supported on the die
assembly such as  During further descent of the punch centre as by
pneumatic (as shown), hydrautic or nitrogen press-  55  shown, in Figures
5, 6 and 7, the reform pad moves ure or by springs. As the punch assembly
continues  downwardly relative to the die centre ring and further to
descend a circular blank is purby the cutting edges  metal is drawn from
the wall of the reverse cup which of the punch shell 13 and the cutting
ring 11. The  is progressively sacrificed to provide a deeper frus-    5
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toconical wall 17. At the point shown in Figure 7 the  anti-peaking bead.
Immediately below the centre line ram driving the punch centre 16 has
reached bottom  of this radius the nose is formed with a generally V- dead
centre, the outer edge of the blank has reached  shaped undercut32 which
has an upper face 33 lying its final height, known as the start curl
height, and the  tangential to the nose radius. The undercut 32 pro-
frustoconical wall 17 has reached its greatest depth.   5   vides increased
clearance between the nose 21 of the At this stage a preliminary can end
shell has been  reform pad and its outer ring 31 thus allowing the for-
formed and comprises a seaming panel and start curi  mation of a relatively
large radius at the junction of the portion 25, a frustoconical chuck wall
26, a flat central  chuck wall and the ant-peaking bead and avoiding panel
18 and a generally U-shaped channel 27 which  the creation of a critically
tight radius at this point and is the preliminary form of an anti-peaking
bead.  10  the consequent creation of a highly strained As the ram passes
its bottom dead centre position  weakened area of the shell after the
material of this it begins to ascend as shown in Figures 8 and 9 car-
point has moved through  the anti-peaking bead dur- rying the punch centre
18 and punch shell 13     ing the re-forming stage to the inner
substantially upwardly. The ring 19 continues, however, to exert
cylindrical panel wall 34 of the anti-peaking bead. pressure overthe
seaming panel portion of the shell;  15  Figure 9 shows the tooling
approaching the fully the energy required being stored during the down-
reformed position. Here It can be seen that the bead ward stroke of the
ram.                           27 at this stage comprises several radii the
two most Energy stored by the reform pad 20 during its  important being the
radius 35 at the chuck wall downward motion causes this to follow the punch
cen-     juncture and the radius 36 at the juncture with the tre 16 on its
ascent and to exert an upward force on   20  panel wall 34. It is known
that the nominal radius of the central panel 18 of the can end shell to
re-form the  the anti-peaking bead Is related to the peaking press- shell
as described below. This force is, however, not  ure of the shell when
seamed onto a can and subjec- sufficient to overcome the force applied to
the seam-  ted to internal pressure. It can be observed that in ing panel
by the ring 19 so metal is not pushed back  these circumstances the centre
panel 18 acts as a out between the die centre ring 15 and the ring 19 dur-
25  diaphragm which is deflected outwardly (upwards as ing re-forming and
the start curl and seaming panel  viewed in the drawings). The result of
this deflection portion 25 of the shell can therefore be considered to  of
the central panel is to place the panel wall 34 and be isolated from the
effects of the re-forming action.  its radius 36 with the bottom of the
anti-peaking bead The upward force exerted bythe reform pad20 is    under
tensile force which tries to unwind the anti- sufficient to overcome the
mechanical strength of the   30  peaking bead. It can be shown that the
main resist- shell which is thus defomed as shown in Figures 8,  ance to
unwinding is provided by the material of the 9 and 10.
radius 35 supported bythe chuck wall.The anti-peak- As can be seen from the
drawings, the reform pad  Ing bead transfers tensile force in the central
panel to comprises a central portion or nose 21 surrounded by  compressive
force in the chuck wall. an annular recess 30 and an outer annular ring
portion   35  It follows that the provision of an anti-peaking 31 which has
a frustoconical face 311 flaring out-  bead having an outer radius 35
tighter than the Inner wardly from the recess at an angle B to the axis of
the       radius 36 but with the nominal width of the channel apparatus;
the chuck wall 26 being inclined at an   forming the bead unchanged, will
increase pressure angle A when the ram is at B.D.C. (Figure 7), and
resistance. angle B being greater than angle A. Thus as the   40  Figure 9
shows the anti-peaking bead shortly bef- reform pad rises, the outer ring
31 thereof engages  ore the end of the reforming action having a large the
chuckwall 26 and progressively deforms itradially  outer radius 35 and a
smaller Inner radius 36-i.e. inwardly. This action pushes the material of
the wall  the opposite of the desired profile. It can also be seen, 28 Into
the anti-peaking bead 27 while the relative  however, that as the panel
wall. 34 extends progres- upward motion of reform pad nose 21 cooperates to
45  sively into the recess 30 it contacts the lower conical tighten the
"fold" of the channel 27.             face 40 of the undercut 32 which
slopes downwardly The die centre ring 15 has a re-entrant surface  and
outwardly. which forms an axial abutment for the outer ring 31 in  From
Figure 10 it can be seen that the influence Its fully raised position
(Figure 10) where the frus-  oftheface40has beentourgethe panewall 34 out-
toconical face 311 and the seaming panel portion of  50  wardly to become
substantially cylindrical. Further it the die centre ring form a
substantially smooth con-  can be seen that the outer ring 31 of the reform
pad tinuous surface.                                   Is formed with an
undercut 41 at the lower end of the The nose 21 of the reform pad is formed
with a  face 311 and directly opposite the flank angle of the radiused
profile which accommodates the transition  face 40. The undercut 41 leads
to the creation of an from the plane of the end face 28 of the reform pad
55  annular convex kink 42 In the shell; being a work har- which engages
the central panel 18 to the generally  dened region at the lower end of the
generally conical cylindrical wall 29 of the nose 21 of the reform pad
chuck wall which resists deformation of the chuckwall which engages the
radially Inner panel wall 34 of the  when the shell is subjected to
Internal pressure. Atthe 4    7                   EP 0 340 955 B1
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pointjust below the kink 42 a tight radius 37 is formed.  The main
components ofthe apparatus of Figures It will be seen that in the final
form of the shell as  16 and 17 which have not been referenced In the other
shown In Figure 10, the required differential between  drawings are as
follows: punch plate 1, punch body the inner and outer radii of the
anti-peaking bead has  2, press bolster 3, lower pressure assembly 4, upper
been achieved and that the nominal radius of the anti-   5   pressure
assembly 5, stripper 6 and retainer 7. peaking bead is smaller than that of
the U-shaped     Figure 18 shows a partial section through a channel 27 as
formed in the preliminary shell (Figure  finished can end shell having been
released from the 7). More specifically the can end shown in Figure 10
apparatus. In the example, a can end shell has been has a peripheral flange
ready for a final curling oper-  made from 0.245 mm thick aluminium alloy
5182 In ation; a frustoconical wall extending axially and   10   H19
temper.The thikness t of the central panel 18 is Inwardly from the Interior
of the peripheral flange ; an  the same as the thickness ofthe sheet stock.
Thefrus- anti-peaking bead including an annular kink portion  toconical
chuck wall 26 is inclined to the axis of the 42 and a radiused portion
which extend from the frus-  shell at an angle C which Is preferred to be
in the toconical wall to join an annular panel wall 34 which  range from
[err] and more preferably in the extends in a substantially axial direction
to support a   15  range from [err] The angle D representing the flat
central panel 18.                             angle of the anti-peaking
bead below the kink 42 is The removal of the completed shell from the
prefered to be in the range of [err\] and more pref- apparatus is shown in
Figures 11-15. Figure 11 shows  erably is in the range of 2 to 4[err] The
angle E repre- the tooling In ascendance Immediately after the com sents
the inclination of Inner panel wall 34 to the axis. pletion of the
reforming action. At this point th reform   20  The panel wall 34 is
preferred to be parallel to the axis pad 20 has reached its uppermost
position  and the  of the shell but may incline in either direction by up
to centre panel 18 is no longer damped, but the seaming     [err] A first
annular portion 35 of the anti-peaking bead panel ofthe shell is still
clamped against the die centre  at Its juncture with the panel wall has a
radius of cur- ring 15 by the ejector pressure ring 19.         vature
Rwhich is preferred to be in the range from .18 Further ascent of the punch
tooling is shown in  25   mm to 0.5 mm. A second annular portion 36 of the
Figure 12where the ejector pressure ring 19 has lifted  anti-peaking bead
at its juncture with the chuck wall away from the die centre ring 15 and
resilient expan-  26 below the kink 42 has a radius of curvature r which
sion of the shell causes itto be held within the bore of  is preferred to
be in the range from .18 mm to .43 the punch shell 13 as It is raised.
mm. Figure 13 shows the punch tooling at top dead   so  An annulus 38 joins
the first annular portion 35 to centre where the ejector pressure ring is
actuated by  the second annular portion 36. Whist we think it Is a timed
cam and follower to strip the shell from the  preferable that R be greater
than r, useful can ends bore of the punch shell. A timed kicker 50 operates
to  may have R equal to r or R less than r. The centres knock the shell
clear of the tooling in known manner.  of the radiuses R and rare spaced by
a distance L Figures 14 end 15 show alternative means for  35   The
apparatus described above permits con- supporting the blank at the start
and ejecting the shell  siderable control of the shape of the anti-peaking
at the end of the shell forming cycle respectively.  bead by choice of
dimensions and adjustment of the In this alternative the length of the
ejector press-  travel of reform pad 21 to control how much ofthe frus- ure
ring 19 is Increased and the ring 19 now applies  toconical wall is
transferred Into the anti-peaking bead pressure to the seaming panel
portion of the shell  40   by entry into the recess 30, the width of which
governs through most of the forming action and strips the shell  the width
of anti-peaking bead created. A short travel from the bore of the punch
shell without the need for  will not create a kink42: a longer travel will
fill the "v" cam actuation at T.D.C. This leaves the shell in the die
shaped undercut 32 and recess 30 to control the radii and a lift ring 60 is
provided to lift the shell out of the  R,r. die tooling as shown In Figure
15. The lift ring 60 may   45  Figures 19 to 21 show a modification of the
be fluidically supported as shown or may for example  apparatus in which
the frustoconical surface 311 has be operated by a timed cam mechanism. The
shell s  been replaced by a gentle convex arc 312, the curva- finally
removed from the tooling by conventional   ture of which acts as a cam to
time the rate of move- means such as a kicker or an air blast indicated by
ment of chuck wall material Into the evolving arrows in Figure 15.
50    anti-peaking bead so that further control of the shape Figures 16 and
17 show in greater detail the over-  of the anti-peaking bead is achieved.
all arrangement of embodiments of the apparatus.     The apparatus shown in
Figures 19 and 20 has The apparatus of Figure 16 is modified from that des-
many parts identical to those already described with cribed in European
PatentApplication no. 0153115 to  reference to Figures 1 to 15 so that like
functioning which reference is made for a more detailed descrip-  55
parts are denoted bythe same integer numbers; such tion of the overall
construction and operation of the  as the pressure sleeve 19 and punch
centre 16 of the apparatus. In both Figures 16 and 17 the apparatus  top
tool, and die centre ring 15 of the bottom tool. is shown at bottom dead
centre.                    However, in Figure 19, it will be seen that the
outer 8    EP 0 340 955 B1                  10 



annular ring portion 31 of the reform pad has a gentle  comprises a central
cylindrical portion (21), dimen- convex arcuate surface 312, best seen in
Figure 20.  sioned to deform the central portion of the blank At bottom
dead centre, as shown in Figure 19, draw-  around the nose (22)of the punch
centre and into the ing of the preliminary can end shell is complete and
recess (23), characterised in that the reform pad the chuck wall extends as
a frustrum of a cone clear   5   further comprises an outer ring (31)
spaced from the of both the side wall of punch centre16 and the con-
central cylindrical portion by an annular recess (30) vex arc 312 which has
been pushed down by the      dimensioned to receive the nose of the punch
centre; punch centre 16 acting through the sheet metal on the
theouter ringhaving an inward facing substantially nose 21 of the reform
pad.                       frustoconical  face (311 ; 312) which flares
outwardly Figure 21 shows the apparatus of Figure 19 at the   10  from the
recess (30) to define, with the central cylin- end of the reforming
operation, the outer ring portion  dical portion (21) of the reform pad, an
entry of reduc- 31 has risen to abut the beak of the die centre ring 15
ing width to the recess,wherein the frustoconical face and, insodoing,has
progressively pushed chuck wall     (311; 312) of the outer ring (31), when
in Its fully material into the anti-peaking bead at a rate and a dis-
raised position relative to the die centre ring (15) in the tance governed
by the convex arc 312. In the man-  15  direction toward the ejector
pressure ring (19), forms ufacture of a can end of diameter 57 mm  from
a substantially smoothly continuous surface with the aluminium alloy sheet
0.45 mm thick the convex arc  end face of the die centre ring and wherein
the outer has typically a radius R, of about 75mm and extends    ring (31)
is axially slidable within the die centre ring ,a vertical distance of
about 3.8 mm as show  on an  from its fully raised position in the
direction down- enlarged scale in Figure 20.                  20  wardly
awayfrom the ejector pressure ring under the Choice of suitable dimensions
for gentle convex  influence of the draw punch centre (16). arc therefore
provides a means to localised modifi-  2. Apparatus according to claim I
wherein the cation of the shape of the anti-peaking bead. The   radially
inner wall of the annular recess (30) is pro- lateral thrust delivered by
the convex arc 312 or the    vided by a  generally cylindrical wall (29) of
the central frustoconical surface 311 may cause some advan-     25
cylindrical portion(21) of the reform pad, and is for- tageous thickening
of the material of the anti-peaking  med with an annular generally V-shaped
undercut bead.                                              (32) In the
embodiment of Figures 19-21 the   nose 21       Apparatus according to
claim 1 or claim 2 whe- of the reform pad has a smoother profile; the
V-sha-     rein the radially outer wall of the annular recess (30) ped
undercut 32 being omitted from this embodiment.   30     is provided by a
generally cylindrical wall of the outer ring (31) and Is formed with an
annular undercut (41) at its juncture with the frustoconical face (311;
312). Claims                            4. Apparatus according to any one
of claims 1-3 wherein the die  centre ring (15) has a re-entrant sur- 1.
Apparatus for forming a reinforced pressure   35  face which forms an axial
abutment for the outering resistant can end shell from sheet material, said
(31)in its fully raised position. apparatus comprising a cutting ring (11),
a cutting      5. Apparatus according to any preceding claim punch shell
(13) enterable into said ring (11) to blank  wherein the frustoconicalface
(312) Is convex radially out a disc of material therebetween, an annular
draw .      inwardly. ring (14) axially aligned with said cutting punch
shell  40      6. A method of forming a reinforced pressure- (13) to
support a peripheral margin of the disc held  resistant can end shell
comprising the steps of provi- against itby said cutting punch shell, a die
centre ring  ding a substantially planar metallic blank having a (15)
arranged coaxially and slidably within the draw   central portion and a
peripheral portion, deforming the ring (14) and having an end face profiled
to define a  blank in a first deformation stage to cause movement surface
of a seaming panel of the can end shell, an   45  apart of the central and
peripheral portions to offset ejector pressure ring (19) arranged coaxially
and slid-  said portions out of a common plane, thus drawing the ably
within the cutting punch shell and axially aligned     blank into a
generally flanged cup-shaped configu- with the die centre ring
sothatwhen.In use peripheral  ration defined by the central portion, a
generally U- material of the blank Is restrained between the die  shaped
channel, a frustoconical wall and an annular centre ring and the ejector
pressure ring, a draw   so  seaming panel, and, In a second deformation
stage, punch centre (16) arranged coaxially and slidably   causing movement
towards one another of the central within the ejector pressure ring and a
reform pad (20)  portion and annular seaming panel to deform at least
arranged coaxially and slidably within the die centre  a part of the metal
of the frustoconical wall into the U- ring to engage thecentral panel of
the blank opposite  shaped channel to form an anti-peaking bead of the the
draw punch centre ; wherein the end profile ofthe  55   an end shell;
wherein, during the second stage, the draw punch centre comprises an
annular radiused          frustoconical wall is progressively pushed
radially nose (22) surrounding and defining a central substan-
inwardly. tially frutoconical recess (23), and the reform pad    7. A can
end comprising a peripheral seaming 6    EP 0 340 955 B1                10 



annular ring portion 31 of the reform pad has a gentle  comprises a central
cylindrical portion (21), dimen- convex arcuate surface 312, best seen in
Figure 20.  sioned to deform the central portion of the blank At bottom
dead centre, as shown in Figure 19, draw-  around the nose (22) of the
punch centre and into the Ing of the preliminary can end shell is complete
and  recess (23), characterised in that the reform pad the chuck wall
extends as a frustrum of a cone clear   5   further comprises an outer ring
(31) spaced from the of both the side wall of punch centre 18 and the con-
central cylindrical portion by an annular recess (30) vex arc 312 which has
been pushed down by the    dimensioned to receive the nose of the punch
centre; punch centre 16 acting through the sheet metal on the  the outer
ring having an Inward facing substantially nose 21 of the reform pad.
frustoconical face (311 ; 312) which flares outwardly Figure 21 shows the
apparatus of Figure 19 at the   10  from the recess (30) to define, with
the central cylin- end of the reforming operation, the outer ring portion
drical portion (21) of the reform pad, an entry of reduc- 31 has risen to
abut th beak of the die centre ring 15  ing width to the recess, wherein
the frustoconical face and, in so doing, has progressively pushed chuck
wall   (311; 312) of the outer ring (31), when in its fully material into
the anti-peaking bead at a rate and a dis-  raised position relative to the
die centre ring (15)inthe tance governed by the convex arc 312. In the man-
15   direction towards the ejector pressure ring (19), forms ufacture of a
can end of diameter 57 mm from      a substantially smoothly continuous
surface with the aluminium alloy sheet 0.45 mm thick the convex arc  end
face of the die centre ring and wherein the outer has typically a radius R,
of about 75 mm and extends  ring (31) is axially slidable within the die
centre ring the  vertical distance of about 3.8 mm as shown an an  from its
fully raised position in the direction down- enlarged scale In Figure 20.
20  wardly away from the ejector pressure ring under the Choice of suitable
dimensions for gamer convex  influence of the draw punch centre (16). arc
therefore provides a means to localised modifi-    2. Apparatus according
to claim 1 wherein the cation of the shape of the anti-peaking bead. The
radially inner wall of the annular recess (30) Is pro- lateral thrust
delivered by the convex arc 312 or the  vided by a generally cylindrical
wall (29) of the central frustoconical surface 311 may cause some advan-
25  cylindrical portion (21). of the reform pad, and is for- tageous
thickening of the material of the anti-peaking  med with an annular
generally V-shaped undercut bead.
(32). In the embodiment of Figures 19-21 the nose 21   3. Apparatus
according to claim 1 or claim 2 whe- of the reform pad has a smoother
profile; the V-sha-  rein the radially outer wall of the annular recess
(30) ped undercut 32 being omitted from this embodiment.  30  is provided
by a generally cylindrical wall of the outer ring (31) and is formed with
an annular undercut (41) at its juncture with the frustoconical face (311;
312). Claims                                                 4. Apparatus
according to any one of claims 1-3 wherein the die centre ring (15) has a
re-entrant sur- 1. Apparatus for forming a reinforced pressure  35  face
which forms an axial abutment for the outer ring resistant can end shell
from sheet material, said  (31) in its fully raised position. apparatus
comprising a cutting ring (11), a cutting    5. Apparatus according to any
preceding claim punch shell (13) enterable into said ring (11) to blank
wherein the frustoconical face (312) Is convex radially a disc of material
therebetween, an annular draw      inwardly. ring (14) axially aligned with
said cutiing punch shell  40  6. A method of forming a reinforced pressure-
(13) to support a peripheral margin of the disc held  resistant can end
shell comprising the steps of provi- against it by said cutting punch
shell, a die centre ring  ding a substantially planar metallic blank having
a (15) arranged coaxially and slidably within the draw  central portion and
a peripheral portion, deforming the ring (14) and having an end face
profiled to define a  blank in a first deformation stage to cause movement
surface of a seaming panel of the can end shell, an  45  apart of the
central and peripheral portions to offset ejector pressure ring (19)
arranged coaxially and slid-  said portions out of a common plane, thus
drawing the ably within the cutting punch shell and axially aligned  blank
into a generally flanged cup-shaped configu- with the die cente ring so
thatwhen In use peripheral  ration defined by the central portion, a
generally U- material of the blank is restrained between the die  shaped
channel, a frustoconical wall and an annular centre ring and the ejector
pressure ring a draw   50  seaming panel, and, in a second deformation
stage, punch centre (16) arranged coaxially and slidably  causing movement
towards one anotherof the central within the ejector pressure ring and a
reform pad (20)  portion and annular seaming panel to deform at least
arranged coaxially and slidably within the die centre  a part of the metal
of the frustoconical wall into the U- ring to engage the central panel of
the blank opposite  shaped channel to form an anti-peaking bead of the the
draw punch centre ; wherein the end profile of the   55  can end shell;
wherein, during the second stage, the draw punch centre comprises an
annular radiused    frustoconical wall is progressively pushed radially
nose (22) surrounding and defining a central substan-  inwardly. tially
frustoconical recess (23), and the reform  pad  7. A can end comprising a
peripheral seaming    EP 0 340 955 B1      12 panel (25), a frustoconical
wall (26) depending from  teils mine ringftimige Nase (22) mit Radius
umfalt, 



the inner periphery of the peripheral seaming panel,  die elnezentrale
irnwesentichen kegelstumpff&milge a generally "U" shaped anti-peaking bead
extending  Ausnehmung (23) umgibt und begrenzt, und die radially inward
from the frustoconical wall, an annular  Nachfornungsunterlage ohen
zentralen zylilndri- wall (34) extending in an axial direction from the
inner   5   schen Abschnift (21) urnfaft, derso dimensionlert ist,
periphery of the anti-peaking bead, and a generally  daM er den mittieren
Abechnitt des ausgestanztmn flat central panel (18) supported within the
frustoconi-  Stficks um die Nase (22) des Stempelmlttelteile und cal wall
by said annular wall, wherein the anti-peaking  in die Ausnehmung (23)
vedorkntr dadurch gakenn- bead comprises a first annular portion (35) of
arcuate  zeichnet, dog die Nachforrnungaunteriage weiters cross-section
extending outwards from the annular  10  einenAugenring (31) umfalt dervom
zentralenzylln- wall (34), a second annular portion (36) of arcuate
drischen Abschnflt durch sine ringfrmnige Ausneh- cross-section extending
inwards from a substantially  mung (30). im Abstand gehalten lst welche so
frustoconical chuckwall (26),and an annular connect-  dimensionet st da%
aWe die Nw des Stempelmittel- ing portion (38)joining said first annular
portion to said  tells aufMimmt ; wobel der Augenring sine nach innen
second annular portion, characterised in that the frus-  15  gerichtet, im
wesentifchen kegelstumpiptrnige FI- toconical chuck wall includes a kink
(42) joining the  che (311; 312) su~feist die von der Ausnehmung second
annular portion (36) to the chuck wall (26).  (30) nach auBen konlach
evweltert let, um mit dem 8. A can end according to claim 7 wherein the
zentralen zylindrischen Abschnitt (21) der Nachhor- radius of curvature R
of the first annular portion is gre-  mungsunterlage einen Zutrllt geringer
werdender ater than the radius of curvature of the second annular  20
Breioe zurAusnehmung festzulegen, wobel die kegel- portion.
stumpffarmige FlIche (311 ; 312) des Aullenringes 9. A can end according
to. claim 7 wherein the  (31) in ihrer volletindig angehobenen Position in
radius of curvature R of the first annular portion (35)  Bezug suf don
MatrizenrittelrIng (15) In Richtung is less than the radius of curvature r
of the second  zum Auswurfdruckring (19) mIt der Stirrifffiche des annular
portion (36).                        25  Matrizenmittefrings mine Ii
wesentlichen glelchmAig 10. A can end according to claim 7 wherein the
durchgehende Oberfilche bildet, und wobei der kink (42) is located at a
level In the chuck wall below  AuSenring (31) Innerhalb des
Matrizenmitteiringes the level of the generally flat central panel.
unterderWirkung des Matrizenstmpelmittelteils (16) aws seinervollstindig
angehobenen Position in Rich- 30  tung nach unten weg vom Auswurfdruckring
axial Patentanspriuche                                  gleitbar iLt 2.
Voriohtung nach Anspruch 1, worin die radial 1. Vorrichtung zum Formen
einer verstfikten,  innere Wand der ringrnigmen Ausnehmung (30)
druckbestandigen ilechdosenendhflle aus Blechma-  durch eine im aligemeinen
zylindrische Wand (29) terial, welche Vorrichtung einen Schneidring (11),
el-  su  des zentralen zylindriuchen Abschnits (21) der ne In den Ring (11)
elnf~hrbare Schneidstempeihilse  Nachformungsunterlage gebiidet und mit
elnem ring- (13) zumAusstanzen einer Materialecheibezwischen  firmigen, im
allgemeinen V-fBrnlgen Unterachnitt ihnen, einen mit der
8chneidstempelhillse (13) axial  (32) ausgebildet 1st ausgerichteten
kireiafrmigen Zugring (14) zur Auf-   3. Vonichtung nach Anspruch I oder 2,
worin die lage elnes Umfangastrefens der durch die Schneld-  40  radial
luSer, Wand der ringfarmigen Ausnehmung stempelhfilse dagegengehaltenen
Scheibe, elnen    (30) durch elne im. aligemeinen zylindrische Wand koaxial
und gleitend innerhalb des Zugringes (14)  des Aulenringes (31) gebiidet
und an ihrem Ober- angeordneten Matrlzenmittelring (15) mit einer profi-
gang zur kagmlstumpffbrmigen FRiche (311; 312) mit -lerten StIrriliche zur
Fesaegung einer Obertliche  einem rlngfrrnlgen Unterschnilt (41)
ausgebildet let. einer Schlulplatte der Biechdosenendhulle, einen  45  4.
Vorrichtung nach einem derAnsprfche I bis 3, koaxial und gleitend innerhalb
der Schneidstempei-  worin der Maltrizenimtelring (15) mine einspringende
hfilse angeordneten und mi dem Matrizenmitiefiring  Oberfliche aufWivst,
die elnen axbalen Anschlag f1r axial ausgerichteten Auswurfdruckring (19),
sodaB  den AuBenring (31) In seiner vollstindig angehobe- wihrend der
Verwendung Umfangsmaterial des sum-   nen Position bidet gestanztbn StOcks
zwischen dem Matrizenmittelrtng  so  6. Vorriohtung nach elnern der
vorhergehenden und dem Auswurfdruckrlng .eingespannt ist, eiaen  Ansprache,
wofin die kegelsturnpffomige RFiche koaxial und gleitend innerhalb des
Auswurfdruckrings  (312) radial nach innen konvex ist angeordneten
Zugstmpelrnlttelteil (18) und eine      6. Verfahren zur Formung miner
verstlrkten, koaxial und gleltend innerhalb des Matrizenmittelrin-
dnuckbestindigen Blechdosenendhtille, umfassend ges angeordneb
Nachfonnungsunterlage (20) zum   ws  die folgenden Schritte: Schaffung
mines Im wesent- lneingriffgelangen mit der Mittelpiat  des ausge-  lichen
planaren metallischen Rohlings mit elnem Mi stanzten StOcks gegeniberdem
Zugstempelmltteltail  teiteil und einem  Urnfmngsmtil, Verformung des
urnfaSt, wobel das Stimprofil des Zugstempolmittel-  Rohlings In elnem
ersten Verformungssohritt zur 7    13                  EP 0 340 955
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Bewidwng einer Auseinanderbowegung des Mittel-    dans lodft anneau (11)
pour decouper un disque de >_nd Umfangateles zwecks Versetzene dieser Teile
matdrau entre eux, un anneau demboutissage annu- aus siner gemelnsamen
Ebene, wodurch des ausge-   laire (14) align6 axialement evec ledit poingon
de slsazteStfIcknnelnedurch den Mitteituil, oenen Im all-  decoupe (13)
pour supporter unse marge phrphdrique gemeinen     U-Mnigen       Kanal,
eine   8   du disque maintenu contk lui par ledit poingon de
kegolstumpff~nnige Wand und eine ringf~rrige      dwcoupe, un anneau centrl
de dcoupe (15) dispose Schlugplatte festgeegtW, im allgemelnen schaienfir-
coaxialement etde manibre A coulloserdans I'anneau mige Konfiguration mit
Fianschn gezogen wird, und  d'emboutessgo. (14) St comportnt une face
d'exrG- Bowikung elner Bowegung des. MItteltels und der   mit6 profte
pourfomnerune surface dun pan deser- rlngfrmigen Schlufloatte zueInander in
elnem zwel-  10  tissage du couvercle do bolts, un anneau presseur ten
Verformungaschrltt zwocks Verformens zumtn--  d'ectbon (19) dIspoad
coaxialement et de manibre A dest etnes Teils des Motalls der
kegelstumpfffrmigen  coullsser dans Is pongon de ddcoupe et alignd axle-
Wand In den U-frmgen Kanal zur Bildung einer      lement avec ranneau
central de ddcoupe de manibre Gogenscheltelelck  der BlochdowenendhOlle ;
wobel  qu!a l'utillsation, 1 matirlau piriphdrique de la pl6ce die
kegeolstumpffannlge Wand wlhrond des zweiten   16  ddcoupde sot retenu
entre I'anneau central de Schrits progressiv radial nach innen godrOckt
wird.  dscoupe et l'nnoeau presseur d'Jepctbon, un organe 7. Blechdosenende
mit dlner porlpheren SchluB-  central d'emboutissage (16) disposa
coxialernent et plate (25), olner kegoletwmpnfnmigen Wand (28) ale  de
manlere a coulisser dans I'anneau presseur 'unktion des Innemnfangeos der
porepheren SchluB&-  d'6)ecion et un .tmpon de reformage (20) dlspose
Olbae, olner aiCtl von der kegeletumpiffrmigen Wand   20  coaxlement etde
manibre a coulisserdans, ranneau radial nach innen emtreckenden, im
aligemelnen "U"-  central de ddcoupo pour ongagor lo pan central de la
farmigen Gegenscheltelalsick  elner alth In axialer  place decoupee. d
I'opposd de l'organe central RichuMng vom Innenumfang dor
Gegenscheltellscke   d'embou e; dans loquel ie profi d'extrdmit de
eratrelronden Rlngwand (34) und elner innerhalb der  l'organe central
dcemboutissage oomprend un bec keelguMpt&MIgen Wand durch die Ringwand  25
arrondl annulaire (22) entourant et formant un 6vide- getragenen, im
allgerneinen flachen Mittelplatte (18),  menttronconiquesensbilementcentra
(23), tlestam- wobel die Gegenschetelsicko elnen aich von der    pon de
reforsage comprend une portion cylindrique Rtngwand (34) nach aullen
erstreckendon ersten Rin-  centrals (21) dimensionnae de maniere a deformer
ia gabschnfft (35) mit bogenfOrnngem  Querschnitt,   portion centrals de la
ptbce ddcoupde autour du bec oeen sich von olner im wesentlichen
kageistumpflbr-  so  (22) de I'organo central d'emboutlssage et dens rdvi-
migen Futterwand (26) nach. Ieonn ertreckenden    dement (23) caractrMis on
co quo Ie tampon de refor- zwelten Ringabschnilt (36) mit bogenffirmigem
Quer-  mage comprend en outre un anneau externe (31) schnitt und einen den
rstaen Rilngabschnitt mit dem  espapo de la portion cylindrique centrals
par un evi- zweiten Ringabschnitt verbindenden ilngffimigen   dement
annulaire (30) dimensionno de manibre A Verbindungsabschnltt  (38)
aufwelst,  dadurch  35  recevoir le bec de lorgane central d'emboutissage;
gekenrzelchnet, daB die koglsmpftrnnige Futter-   I'anneau externs
comportant une face sensiblement wand einen den zwelten RnIgabscainitt (36)
mit der  tronconique (311; 312) donnant vers llnterieur qui 'uttenwand (28)
verbindendon Knick (42) enthLt.   s'dvase Vers lrextdrieur depulsb
rIvidement (30) afin 8. Blechdosenende nach Anspruch 7, worin der   de
former, avecla portion cylindrique centrals (21) du Kr(rnmungsradlus R des
ersten Ringabschnitts gr8-  4o  tampon de refornage, une entre de largeur
rdduc- Beristala derKrtmmungaradlus doszweiten Ringab-   tries dens
l'6videment, dans lequel la face tronconi- schnitts.
quo (311 ; 312) de l'anneau exteme (31), lorsqu'il so 9. Blechdosenende
nach Anspruch 7, worin der   trouve dans se positon complhtement levee
relatIve- Krfmungsradius R des erstn Rlngabachnitts (35)    ment A ranneau
central de decoupe (15) dans la geinger Eat ale der Krimmungsradlus r des
zweiten  46  direction de ranneau prosseur d'djectlon (19), forms
Rlnabschnits (36).                                une surface continue
senslblement lisse avec Is face 10. Bleohdosenende nach Anspruch 7, worin
slch  d'extrdmRt do l'anneau central do decoupe et dens der Knick (42) In
olnen Nlwvu in der Futterwand   lequel l'anneau externe (31) peul coullsser
axdale- unterhaib des Niveaus der im algemelnen flachen   ment dans ranneau
central de decoupe depuis as Mittelplatte befindet.
so  position complbtement lowle dans la direction des- cendante loin de
I'anneau preaseur d'djectlon sous I'lnfluence do rorgane central
d'emboutasage (18). Revendlications                                      2.
Apparel solon la revendication I dens loquel la paro interne radislomentdo
l'de dmornt annulaire 1. Apparel pour fonmer un couvorcle do boltt  65
(30) set 1brmde par uno pami gdndralement cylindri- rdslant A le pression
renfor  a pardr d'un marau  quo (29) de la portion cylindrique centrals
(21) du tam- on feulle, ledit apparel comprenant un anneau de  pon de
reformage, et eat dobee d'une sous-decoupe d~coupe (111 un poingon de
dicoupe (13) entrant   annulairo gdnralement en forms de V (32). 8    15
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3. Apparell selon ila reverndicatlon I ou 2. dans  dans lequel la rayon de
courbure R de la premlbre loquel la parol eterne radialement de l'rWvldemnt
portion annulaire  t plus grand quo le rayon de cour- annulaire (30) est
formre par une parol gin6ralement  bure de ii seconda portion annulalro.
cylindrique de l'anneau externe: (31) et est dot6e   9. Couvercle de bolte
solon la revendication 7 d'une sous-dMcoupo.annulaire (41) A sajonction
avec   5   danm bquei le rayon do courbure R de la premrire Ia face
tronconique (3111 31 2)..                 portion anoulaimro(35) est plus
petit quo le rayon de 4. Appareil solon l'une quelon que des revendl-
courbure r de la seconde portion annulalre (36). catlons I & 3 dane lequel
ranneau central de d6coupe  10. Couverie de bolte selon Ia revendication 7
(15) comport. une surfa c rentr6e qui forms une   dane Isque Ile coude (42)
est situ6 A un nlveau dune butes axiale pour rannesu exteme (31) dans sa
posi-  to  la parol de serage en dessous du niveau du pan cen- tion
complbternent leviC.                         tral gniralernent plat 5.
Apparell solonl rune quelconque des revendl- cations precdents dans lequel
Ia face tronconique (312) set convexe radIalementvers rngtrieur. 6. Procede
de formage d'un couvercie de bolte  i5 resistant i la pression renforce
oomprenant les eta-            c  L  M  s pee consistant A disposer d'une
piece decoupie mitallique sensibloneont plane comportant une por- tion
centrals et une portion peripherique, deformer la plce decoupbe au cours
crune premibre phase de  20 deformation pour Mloigner r'une de lautre les
portions centrals et p6ripherique afin do d6caler lesdites por- tions hors
drun plan cormmun, emboutfssant alors la plce decoupes en une configuration
on cuvette generalement A rebordi formne par le portion con-  25 trale, une
gorge giniralement en U, une parol tron- conique et un pan. de sertissage
annulaire, et, au cours d'une seconde phase de diformation, rappro- chor la
portion centrals et le pan de sertissage annu- laire pour deformer au.
moins une partile du mital de  3o la parol tronconique dans la gorge on U
afin de former un bourrelet anti-crate du couverie de la bolte ; dens
Isquel, au cours de la seconde phase, la parol tron- conique est
progreessvement. poussbe radialement vers rintirieur.
35 7. Couvercle de bolte comprenant un pan de ser- tissage peripherique
(25), une parol tronconique (26) pendant depuls la piriphirie Interne du
pan de sorlTs- sage peripherique, un bourrelet anti-crate ginirale- ment en
forme de U s!'tondant radialement voen  4o l'interieurdepulsla parol
tronconique, une parol annu- lairs (34) sItendant dans une direction axiale
depube la piriphrie Interne du bourrelet ani-crbte, et un pan central
generalement plat (18) supporte au sein de la parol tronconique par Jadite
paroi annulaire, dans  45 lequel le bourrelet anti-cr'te comprend une
premnibre portion annulaire (35) de section transversale arquie s'etendant
vers rextirdsur depuis la parol annulaire (34), une seconds portion
annulaire (36) de section transvereale arque s'btendantvers
rintirleurdepuis  so une parol de serrage sensiblement tronconlque (26), et
une portion de connexion annulalre (38) reliant ladite premfere portion
annulaire a ladits seconds por- tion annulaire, carsotarisi en ce quo Ia
parol de serrage tronconique comprend un coude (42) reliant  5s ls seconds
portion annulaire (36) A la parol de serrage (26). 8 Couvercle de bolt
solon Ia rwevndbcation 7 0    


