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The invention relates to can ends and to a method
and'_apparatué for their manufacture.
invention relates to can ends for food. Such can ends are

normally made of steel and are formed with concentric

beads which permit some flexing of the can end when seamed
to a can body to accommodate changes of ﬁressure within
the can body during and after processing of a food_product
therein. |

Conventional can ends of this kind are provided
with e.g. three doncentric beads arranged near the Seaming
panel of the can end,
dishéd central panel. Such can ends are made by blanking
a circularldis? of steel, dr%wing to generate a shallow
éup with a seaming panel, and formation of the beads by a
pressing action between male and female profiled tools
which penetrate one another; In conﬁentional_tooling the
lowér bead fool is static'throughout the press stroke and
the bead. carriés the material downward,

upper tool

penetrating the lower bead- tool at the bottom of its

stroke and setting a bead profile in the material.
Apparatus employlng convent10na1 toollng is shown
in Fiqure 1. Wfth thlﬁwﬁgparatus, all the beads are drawn

51multaneouslx,ox§r~the t001 bead profiles. This produces
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normal ly nade of steel and are formed with concentric beads which
permt sone flexing of the can end when seaned to a can body to
acconmodat e changes of pressure w thin2 the can body during and after
pr,ocessing of a food product therein. Conventional can ends of

this kind are provided with e.g. three concentric beads arranged near the
seam ng panel, of the can end, leaving a enerauhé flat or.sllghtL di shed

central p&R&si Qﬁﬁ?ﬂ%an SR 3 e mdE T ankilly a99%11nﬁﬁ grielof
?gfﬁgiigL%%%P ener%kp atﬁ§€|5r3w1ﬁgp€ﬁe mé%é¥¥% rgbgangLCh gead

profile, at the same time, results in significant amounts.
of thinning. The thinning that océurs on a typical
profile is shown in Fig. 2.

In the design énd production of can ends, constant
efforts are made to reduce the starting metal thickness.
IA reduction of .one thousandth of an 1inch can produce
phenomenal savings over the. course of a production year,
due to the tremendous quantities of these pieces pioduced.'

The starting material used to make food can ends
for the Petfood industry is commonly single reduced (SR)
TFS in thickness of about .2lmm. When the seamed food can
is processed, the can end must withstand a pressure of
2-3bar (30—45psi) without failing. Failure is
characterised ‘by the outer bead buckling or 1locally
reversing, which relieves the in-can pressure.

To make a can énd with a lower starting metal
thickness, some means of strengthening the 'end is
necessary. One way of strengthening the end profile is to
deepen or tighten the outer, "anti-peaking" bead. With
conventional' tooling, this can only be achieved by
increasing the penetration of the centre pahel_ bead
tools. Unfortunately, this increases the ~amount of

drawing as each bead is formed, which_results in greater

e
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pressing action between nmale and female profiled tools which penetrate one
anether.” In conventional tooling the |ower bead tool is static throughout
the press stroke and the upper bead tool carries the material downward,
penetrating,the | ower bead tool at thé bottomof its stroke and setting a
bead profile in the material. Appar at us enpl oyi ng conventi onal-
tooling is showmm in Figure 1. Wth this apparatus, all the beads are

drawn  siqult3neousl Qe (bikehe0! th82deREO b8 i1 NhiaP" 844481y
increases disrupthxx of the protective lacquer. The net
result is an unacceptable end. |

The invention overcomes the disadvantages of the
prior art by forming the beads in'two stages; the inner
beads being formed in a préssing stage as previously, and
the outer bead being formed subsequently in a reforming
stage. In the reforming stage the centre panel and the
seaming panel are both clamped by the tooling and are
moved towards one another so that the outer (anti-peaking)
bead is formed in an ‘unconstrained  rolling acfion raﬁher
than by drawing and consequently is not weakened through
thinning and benefits from superior lacquer integrity..

Accordingly the invention prgvides a method of
formihg a canjend having a seaming panel, a chuck wall,
and a central panel; the central panel being connected to
the chuck wall by an outer anti-peaking Eead and the can
end having one orr more " flexible beads located
concentrically wifhin the outer bead, the method
comprising.the steps of:

a) 1in a first stage;,; drawing a preliminary cup
having a seaming panel, a chuck wall and a cehtral panel,
and forming the inner beads by pressing the central panel

_ between'uppér,and lower profiled tools; and

b) in a second stage, Clamping the seaming panel

and the central panel and moving them towards one another

—
—

This Sheet 1,

LT



-2- consi derable radial stresses in the "material.

Measur enment s show that drawing the material over each bead profile, at the

same tinme, results in significant amouhts  of thinning. The thinning
that occurs, on a typical profileis shown in Fig. 2.
to form the outer bead by deformation of material from the.
chuck Qall in an unconstrained rolling action.

Formgtion of anti-peaking beads ih an
uncopsfrained rolling actioh is in itself a well
understood operation and 1is described _for example 1in
EP-A-0153115.

Thé invention also provideé apparatus for forming
a reinforced preséure resistant can end from sheet metal,
said'apparatué Comprising a cﬁtting ring, a cutting punch
shell enterable into the cutting ring to blank out a disc
of. metal _thetebetween; an annular draw ring axially
aligned with said cutting punch shell to support a
peripheral margin of the disc held against 'it by said
cutting punch shell, a die centre ring arranged coaxially
and slidably w%thin the draw ring and having an end face
proﬁiled to define a surface of a seaming panel of the can
end, an ejector pressure ring arranged coaxially and
slidably within the cutting punch shell and axially
aligned with the die centre ring so that, when in use,
peripheral material of the blank is restrained between the
die centre ring and the ejector pressure ring, a draw
bunch centre arranged coaxially and slidably within the
ejector pressure ring and a reform pad arranged coaxially.
and slidably within the die centre fing to engage the

central panel of the blank opposite the draw punch centre;
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In the design and production.of can ends, constant efforts are made to
reduce the starting metal thickness. A reduction of one thousandth of
an inch can produce phenonenal savbngs over the course of a productlon
year, due to the trenendous quantities of these pieces produced.

The starting material used to nake food can ends for the Petfood industry
is coomonly single reduced (SR) TFS in thickness of about .2Imm \Wen the
seaned fowtecedn | ¢her odzswedpundke ceentne nend - vkhes teafep em piP@ss upEeof
2-3bar (30-45psi) wi t hout failing.  Failure is characterised by
the out er Pse¥ddedckvitly Malepcandy female profiles on their opposed

faces for forming one oOr more concentric beads in the
cen;;al_pénel of the can end and wherein the reform pad is
formed with an annular recess surrounding its end facing
the draw punéh centre. |

The invention also pfovides a can end éomprising a
seaming panel, a chuck wall, and a central panel; wherein
the central panel is formed with_ one or more concentric
flexible beads which have been formed by pressing, and is
connected to the chuck wall by an anti-peaking bead which

- has been formed in an unconstrained rolling action.

Preferably, the central panel is surrounded by an
outwardly concave.reinforcing bead which joins the central
panel to the‘ chuck wall which Eléres outwardly to a
peripheral seaming panel in which the central panel
comprises a subétantially flat central panel portion
surrounded by a plurality of concentric outwardly convex
béads. Each of the convex beéds has a radius of curvature
greater than the radius of curvature of the convex
reinforcing bead. Advantagebusly, the reinforcing bead is
deeper than any of the écncéntric convex beads.

The metal thickness of the can end is typically

less than 0.21 mm, preferably 0.16 mm.
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rever5|n
mnbh a l
the end
deepen .

t ool i ng,
of the

amount

g, which relieves the in-can pressure. To make a can. end

ower starting netal thickness, sone neans of strengthening

is necessary. One way. of sﬁ%engthenlng the end profile is to
or tighten the outer, "anti-peaking" bead. Wth conventional
this can only be achieved by increasing the penetration

centre .Aanehe, Deadnabaal formd&é%i&gﬁﬁkx tibhksr,! Bekpazes

e
of draw a%%8a¢ result's in greater

.anti—peaking bead, without the thinning associated with

the curfent end-making technology and without disruptioh

of the protective lacquer. This enhances the buckling

resistance by Jjust enough to offset the loss in .

performance due Eo gauge reduction.

An embodiment of the present invention is
déscribed ~ below with _reférence to the accompanying
drawings in which:-

Fig. 1 is a section through part of a conventional

can end forming -apparatus;

Fig. 2 is a graphical representation of a typical
thinning profile of a can end formed on apparatus as shown

in Figure 1;

Fig. 3° shows apparatus in accordance with the

present invention;

Figs. 4-8 are sequential views of part of the

- apparatus showing the formation of a can end; and

Fig. 9'shows.part of the profile of a can end in
accordance with the invéntion.

The conventional apparatus shown in Fig. 1 is well
known and will not be described in detail. As can be
seen, the apparatus has a punch centre A and a pad B

having mating male and female profiles which form three

concentric beads in a can end by pressing. The outer bead

-
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thinning. This weakens the end profile and seriously I ncreases

di sruption of the protective |acquer. The net result is an
unaccept abl e end. The-i aventi on overcomnes the di sadvant ages
of the .. . prior art by formng the beads in two stages; the inner

is slightly tighter than the two inner beads and forms an
anti-peaking bead. It should also be noted that pad B is
stationary and in. particular, it cannot move downwardly
relative to the die centre ring C.
- Figure 2 shbws_ that can ends formed on the
apparatus of Fig. 1 are'subjeét to a substantial amount of
'thinning in the regions where material has been drawn to
form the beads. Curve P represents the can end profile,
and curve T represents the thinning of the material along
the-brofile.- Where the curves meet.there is no thinning.
The spacing between the curves repfesents.the degree of
thinning. | |
Figure 3 ‘is an overall view of apparatus and is
largely.conventional so is not described in detail.l The
apparatas inclades a cutting ring 10 and a cutting punch
shell 11 enterable into the cutting ring 10 to blank out a
disc of metal therebetween. An annular draw ring 12,
supported on an air cushion, is axially aligned with the
cutting punch.shell_to support a peripheral margin of the
disc_held against it by the cutting punch shell. A die
centre ring 13 is arranged coaxially and slidably within
the draw ring and has an énd face profiled to define the
lower aurface of the seaﬁing panel of the can end. An
ejector pressure ring 14 is arranged coaxially and

slidably within the cutting punch shell and is axially

- ——

heet Has Been Replaced

T



beads being fornmed in a pressing stage as previously, and . t he outer
bead. bei ng fornmed subsequently in a reformng stage. In the
reform ng stage the centre panel ane the . seam ng panel are both
cl.anped by the tooling and are noved t owards one another so that the
outer (anti-peaking) bead is fornmed in an unconstrained rolling
action rather t han, by drawi ng and cqQnsequently is not weakened

through aligneg wiitky &RE. HAHRf AR YoM dtfer F0r YdquEReRntidyr MSE.
ACC-Ord'I n%%%t}%‘_ vrefE$| oglg]:)&‘%(ds\g |bqgn510 1s ;estralneé Obe”%vggen cé%n enq

havi ng a

die centre ring and the ejector pressure ring. 'A draw
punch centre 15 which is rigid with Ehe cutting punch
shell 11 is arranged coaxially and slidably within the
ejector pressure riné and a reform pad 16 is arranged

" coaxially and slidably within the die centre ring 13 to°
engage the central panel of the blank opposite the draw
punch centre. The reform pad is resiliently mounted on an
array of pressure pins 18 supported on a buffer spring 19
the compression of which may be adjusted by means of a ﬁut
29. -The spring 19 may be replaced by a pneumatic or
hydraulic spring. Details of the profiles of the draw
punch centre and-the reform pad and of the operation of
the apparatus‘are described below with ;eference to Figs.
4-8,

' Figure 4 shows an early point in the cycle of
operation of the apparatus. At this point the draw punch
centre 15, the ejector pressure ring i4, and the cutting
punch shell 11 have moved downwards from their fully
raised positioﬁ to the point where the blank is about to
be-éut by the cutting ring 10 and the cutting punch shell
il. The reform pad is now-_in its full.y raised position as
is the draw ring 12. The cutting ring 10 and the die

centre ring 13 are stationary throughout the cycle. After
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and a central panel; the central panel being connected to t he chuck

wali . by an outer anti-peaking bead and the can end having one
or nor e flexible beads | ocated 9 - concentrically wthin the
outer :bead, the met hod conprising the steps of:

a) in afirst stage, drawing a prelininary cup having a seam ng
panel, a chuck wall and a. central pan and formng the ipner
beads by PREEiREGOURe ofertthe Phank: the Haakas (E3ef 2Ad q*’%me?umb?? | ed
tool s; and in a second stag l.anmp h an1n pane
and the cBRBEFHI Sheld Bﬁﬁﬁ%%% kge (B RRSEY Qfoﬁa“ﬁnb?ﬁﬁkes isc '¥7

against the draw ring. As the upper tooling carried on
the press cross-head moves further down, material is drawn
into the space between the cutting punch shell and the die
centre ring to produce a reversed-cup as shown in Fig. 5.
As the upper tooling continues to move downwardly the
ejector pressure ring 14 is stopped by the die centre ring
éna resiliently presses the material of the blank againét
it defining the shape of the seaming panel 30. The punch
centre 15 Contihués to move downwardly and contacts the -
central panel 31 of the blank. 'Further downward movement
of the punch centre draws material between the die centre
ring 13 and the ejector pressure ring 14 and pushes the
centfal panel of the blank into engagement with the reform
pad which moves downwards against the resi_stance of its
resilient mounting. During downward movement of the
reform pad the draw punch centre material is progressively
drawn over the two inner‘bead profiles and at the same
-time the chuck wali 32 is formed. The downward travel of.
the reform pad is limited withiﬁ the tool to set the beads
at the bottom of the stroke. That is, the inner beads are
completely fbrmed when the press reaches the bottom of its

stroke as in Fig. 7.
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to formthe outer bead by deformation of material fromthe

-4-
wakl in an unconstrained rolling action. Formati on of
anti - peaki ng beads in an _upgoanstrained rolling action |
itself : o : '

a. well

As shown thé punch centre profile has two raised
annular péaks 20, 21 which co—bperate with troughs 22, 23
in the reform pad to define the profile of two inner beads
24 and 25 in the radially outer part of the central panel
31.

As the press begins to rise again, the seaming

panel 30 is clamped between the ejector pressure ring 14

‘and the die centre ring 13, and the 'centr_ai panel 31 is

clamped between the punch centre 15 and reform pad 16.
Material at the bottom of the chuck wall 31 is thus
deformed in an unconstrained rolling acﬁion' into . the
annular recess 26 which sgrrounds.the end of the reform
pad facing the punch centre.

At the end of the ﬁpwa_rd 'moveme_nt of the reform
pad, a tight a?t.:i—peaking bead 27 has been folrmed - Fig.
8. The upper tooling is then further raised and the can
end ejected from the press.

Fig. 9 shows an example of the profile of a can
end formed in accordance with the invention. Dimensions

heights  h.-h,

of rad;l R,-R 1 6_

17713
Dl--D8 are given below.

. This Sheet Has Bee,

T

chuck

s 'in

and diameters



under stood operation and ts described for exanple in EP-A-0153115.

The invention also provides apparatus for formng a reinforced pressure
resi stant can end from sheet netal, §|d apparatus conprising a cutting
ring, a cutting punch shell enterable”ifito the cutting ring to blank out ‘a
disc of netal therebetween, an annular draw ring axially aligned with
said cutting punch shell to support a peripheral mar gi n of the disc held
against it by sahg cutgi p unch shel |, a, dle ﬁﬁﬁe ring arranged
coaxially and sliHably wWwthin the draM/rlné aving an end face

R2 = 1.8mm hz = 1.65mm
Ry = «51mm h3 = 2.29mm
R, = l.lmm hy = 2.67mm
Ry - = 3.2mm | hg = .5mm R
R6 = ,8%mm h6 = 4,58mm
R7 = 1l.lmm |
R8 = 3.2mm D1 = 82mm
R9 = .89mm D2 = 78mm
Ryp = -89mm D, = 68mm
Ry, = -5lmm D, = 62mm
R,, = 5.4mm Dy = 58mm
R13 = 30mm . D6 = $3mm
D7 = 50mm
) Dg = 47mm

In a preferred can end the height Jﬁ. is between

3
~and the difference between h, and h, is between .5lmm

2.54 and 3.81lmm, radius R is between .38mm and .89mm,

and 1.8mm.

Preferably, at least one of the concentric convex
beads has a compound curvature arising from an outer
radius .portion (R4, R7): smaller than the corresponding

inner radius portion (Rs, Rs).

A ———
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profiled to define a surface of a seam ng panel of the can end, an ejector
pressure ring arranged coaxially and slidably within the cutting punch '
shell and axially -aligned with the _diyg centre ring so that, when in use;
peripheral material of the blank is. restralned between—the —di-e—centre ring

and the ejector pressure ring, a draw punch centre d coaxially and
slidably within the ejector pressure ring and a re @ilm iﬂm mi
coaxi al | ye,zals: slidably within the die centre .
central panel of the-blank, opposite the draM/punch centre; ,
1. A method of 'forming a can end having a seaming
panel, a chuck wall; and a central panel; the central
panel _being connected to the chuck wall by an outer
anti-peaking bead and the can end having one- or more .
flexible -beads. located concentrically within thé outer
bead, the method compris{hg the steps of:
a) in a first_ stage, drawing a préliminary' cup
having a seaming panel, a chuck-wall and a ceﬁtral panel,
and forming the inner beads'by-fressing the central panel
between upper and lower profiléd tools; and
b) in a second stage, clamping the seaming panel
and the central panelland ﬁoving them towards one another
to form the oyter bead by deformation of material from the

chuck wall in an unconstrained rolling action.

2. Apparatus for forming a reinforced pressure
resistant can ehd .from sheet metal, said@ apparatus
- comprising a cutting ring (10), a cutting punch shell (11)
"enterable into the cutting ring (10) to blank out a disc
. of metal therebetween, an annular draw ring (12) axially
aligned with said cutting punch shell (11) to support a
peripheral margin of the disc held against it by said

cutting punch shell (11), a die centre ring (13) arranged

——
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- REPLACENVENT SHEET -5———wherein the draw

punch centre and the reformpad are provided with e and femal e profiles .
on their opposed ‘faces for form ng QngZr_ nore con mm"ﬂﬁm' t he
central panel, of the can end and wherein the refor I"w

coaxially and slidably within_ the draw ring (12) and
having an end face profiled to define a surface of a
seaming panel of the can end, an ejector pressure ring
(14) arranged coéxially and Slidably within the cutting
punch shell (11) and axially aligned with tﬁe die centre
ring (13) so that, when in use, peripheral material of the‘
blank is restfained between the die centre ring (13) and -
the ejector pressure ring (14), a draw punch centre (15)
arranged coaxially and 'slidably within the ejector
pressure ring (14) and a reform pad (16) arraﬁged
coaiially and slidably within the die centre ring (13) to
engage the central panel of the blank opposite the draw
puncﬁ centre (15); wherein the draw punch centre (15) and
the reform- pad (16) are provided with male and female
profiles on tqeir opposéd faCes'for forming one or more
concentric beads'in the central panel of the can end and
wherein the reform pad (165 is formed with an annular
recess (26) surroundingl its end' fécing ‘the draw punch

centre (15).
3. Apparatus according to claim 2 in which the reform

pad (16) is resiliently mounted for limited axial movement

under the influence of the draw punch-centre (15).

This Sheet Has Been Rerl ced
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-forned wi th an annul ar recess surrounding its end facing the-draw punch
centre. The invention al so provides a can—end——conprisinmg a seam ng

panel, a chuck wall, and a central .panglg wherein t S
formed with one or nore concentric flexible beads Eﬂﬁﬂ BE %ﬂ or med
by pressing, and is connected to the chuck wall by ke i bead

whi ch has been fornmed in an unconstrained rolling action. Preferably,
the central paneh cesa eadr compdddingy a aseamimgapdhglcorcavkuckiwadici ng
bead which joins the central panel to the chuck wall which flares
outwardly (B2, and a central panel (31); wherein the central panel

(31) is formed with one or more concentric flexible begds
(24,25) which have been formed by pressing, and is
connected to the chuék wall (32) by an-anti—peaking bead
(27) which has been formed in. an unconstrained  rolling -

action.

5. A can end according to claim 4 wherein the central
panel . (31) is surrounded by an outwardly concave
reinforcing bead which joins the céntral panel {(31) to tﬁe
‘chuck wall (32) which flares outwardly to a peripheral
seaming panel; wherein the central panel (31) compriées a
_substantially flat central panel pdrtion surrounded by a
plu;ality of Foncentric outwardly éonvex beads (24,25),
each of séid convex beads having a radius of curvature

greater than the radius of curvature. of the_'convex

reinforcing bead.

6. A can end according to -claim 5, wherein the
reinforcing bead is deeper than any of the concentric

convex beads (24,25).

7. A can end according to claim 5 or claim 6, wherein
at least one of the concentric convex beads (24,25) has a
compound curvature arising from an outer radius portion

smallex than the corresponding inner radius portion.

is Sheet Has Been Reilaced
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" peripheral seaming. panel in which the. central panel conprises a

- substantially flat central panel portion surrounded by a plurality of
concentric outwardly convex beads. -Ea$h of the convex—beads—has-a radius

of curvature .greater than the radius of curvature of the convex

rei nforcing bead. ~Advantageously, the reinforcing beadk,uﬂulﬁmrlmmuﬂmﬁny
of the concentric convex beads. The netal thi ckink v ol ' nd
is typically less than O 21 nm preferably 0.16 nm nes ot

8. A can end according to any one of claims 4 to 7,

wherein the metal thickness is less than 0.2;7mm.

9. A can end according to claim 8, wherein the metal

thickness is 0.16 mm or less.
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- 6- The new technol ogy produces. a nuch tighter, deeper
anti-peaki ng bead, without the thinning associated with the current
end- maki ng technol ogy and without disrugé on of the protective |acquer.
This, enhances. the buckling resistance by just enough to offset
the loss in’ :

Abstract
Can Ends

A method of forming a can end. having a seaming
panel 30, a chuck wall 32, and a central panel 17; the
central panel being connected to the chuck wall by an
outer antl—peaklng bead 27 and the can end having one or
more flexible beads 24,25 1ocated concentrically within

- the outer bead, the method comprises the steps of:

a) in a first stage, drawing a preliminary cup
havihg a seaming panel, a chuck wall and a central panel,
and forming the inner beads by pressing the central panel
bétﬁeen upper and lower profiled tools 15,16; and

b) in‘a second stage, Clamping the seaming panel
and the‘central panel and moving them towards one another
to form the outer bead 27 by deformation of material from

the chuck wall in an unconstrained rolling action.

Fig. 8.
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per formance due to gauge reducti on. An . enbodi nent of the
present. invention is described below with reference to the

acconpanyi ng draw ngs in which:- Fig. 1 is a section through part
of ~a.conventional can end.form ng appar atus; Fig. 2is a

graphi cal representation of a typical 1iAdnning profile of a can end forned
on apparatus as shown in Figure 1; : Fig. 3 shows apparatus in

accordance with the present invention;

Fig.1
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Figs. 4-8 are sequential views of part of the apparatus show ng the

formati on of a can end; and Fig. 9 shows part of the profile of a
can end in accordance with the invention. The conventi ona
apparatus shown in Fig. 1 is well known aﬁg will not be described in
detail. As can be seen, the apparatus & a punch centre A and a pad B
having mating nmale and femal e profiles which formthree concentric beads
in a can end by pressing. Th ead

=S

—

Fig.2
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-7- Is slightly tighter than.the two inner beads and fornms an

anti - peaki ng bead. It should also be noted that pad Bis stationary and
in particular, it cannot nove dommmardlﬁ elative to the die centre ring
C . - Figure 2 shows that can ends formed on the

Fig. 3
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apparatus of Fig. 1 are subject to a substantial amount of thinning in the
regi ons. where material has been drawn to formthe beads. Curve P
represents the can end profile, and curve T represents the thinning of the
material along. the profile. Were the curves neet there is no thinning.
The spacing between the curves represents tlheglegree of thinning.

Figure 3 is an overall view of apparatus and is 44 argely conventional so is
not described in tail The appE pe~-i ncl udes=a cutting ring 10 and a .
~cutting punch qgf 12ienterable ‘ igg ring 10 to blank out a

Fig6 "I ®
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disc of netal therebetween.

an air cushio
a peri pheral
shellx. A die

the draw ring and has an end face profiled to define the
of the can end.
ially and

t he seam ng panel

arranged coax
axially

n1
margi n of the

An annul ar

Is axially aligned with the

di sc hel d agai nst

An

draw ring 12,
cutting punch shel

supported on

to support

it by the cutting punch
.centre ring 13 is arranged cseagially and slidably within

| ower surface of
ej ector pressure ring 14 is’
slidably within the cutting punch shel

and is

17
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- 8- aligned with the die centre ring so that when in use,
mat erical of the blank is restrained between the
ej ect6r pressure ring.
cutting punch  shel

peripheral
die centre ring and the
A draw punch centre 15 which is rigid with the

11 is arranged coaxially and slidably within the
- 6/6
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el ector pressure ring and a reformpad 16 is arranged coaxially and
sPfidably within the die centre ring 13 to engage the central panel of the
bl ank opposite the draw punch centre. The refor mpag—t-s—~+es-ient.ly

t he conpression of which may be adjusted by neans "é’*’ﬁ’féﬁ“onzg’asvdrﬂew paged ...

spring 19 nay be replaced by a pneumatig or h Aodirds) s piregesd 2. to pagad .45,

Details of the profiles of the draw punch ce géa%@ﬁ%fﬁé &Jegmﬂina@a@M‘a
b

of the operation of the apparatus are described j VIRt h T phgodenC ® bRged ...
Figs. 4-8.

nounted on an array of pressure pins 18 supporte g EWN'E@"* 319 SG

CAN ENDS DATE OF RECEIPT..wt/4.........

The invention relates to can ends and to a method
and apparatus for their manufacture. .In particular the
invention relates to can ends for food. Such can ends are
normally made of steel and are formed with concentric
beads whieh permit some flexing of the can end when seamed
to a can body to accommodate changes of pressure within
the can body during and after processing of a food product
therein. |

Conventional can ends of this kind are provided
with e.g. three concentric beads'arranged near the seaming
panel of the can end, leaving a generally flat or slightly
dished central panel. Such can ends are made by blanking
a circular disc of steel, drawing to generate a shallew
cup with a seaming panel, and formation of the beads by a
pressing action between male and female profiled tools
which penetrate one another. In conventional tooling the
lower bead tool is static throughout the press stroke and
the upper. bead tool carries the material downward,
penetrating the 1lower bead tool at the bottom of its
stroke and setting e bead profile in the materia;f
| Apparatus eﬁbloyiﬁg conventional'tooling is shown
in Figureil. With fhis aépafatﬁs;.all the beads are drawn

simultaneously over the tool bead proflles. ThlS produces

mw.s _ __rq sniET
10 AUG 1996 |
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Figure 4 shows an early point in the cycle of operation of the apparatus.
At this point the draw punch centre 15, the ejector pressure ring 14, and
the cutting punch shell 11 have noved downwards fromtheir fully raised
position to the point where the blank is about to be cut by the cutting
‘ring 10 and the cutting punch shell 11. The reformpad is nowin its
fully raised position as is the drawring 12. The cutting ring 10 and
the die centre ring 13 are stationary throughout the cycle. After

considerable radial stresses in the material.
Measurements show that drawing the material over each,bead
profile, at the same time, results.in significant amounts
of thinning. The thinning that occurs on a typical
profile is shown in Fig. 2.

In the design and production of can ends, constant
efforts are made to reduce the starting metal thickness.
A reduction of one thousandth of .an 'inch can produce
phenomenal savings over the course of a production vyear,
due to the tremendous quantities of these pieces produced.

The starting material used to make food can énds
for the Petfood industry is commonly single reduced (SR)
TFS in thickness of about .21lmm. When the seamed food can
is processed, the can end must withstand a pressure of
2-3bar (30-45psi) without failing. Failure is
characterised by the outer bead buckling or 1locally
reversing, which relieves the in-can pressure.

To make a can end with a lower starting metal
thickness, some means of strengthéning the end is

.necessary. One way of strengéhening the end profile is to
deepen or tighten the outer, "“anti-peaking" bead. With
.conventional tooling, this <can only be achieved by
increasing the penetration of the centre panel bead
tools. ;Uﬁfortunately, this incréases the amount of

drawing as each bead is formed, which results in‘greater

sy ) 2
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9 cutting out of the blank, the |eading face of the cutting punch shel
pfesses the periphery of the blanked disc 17 against the draw ring.
t he upper tooling carried on the press cross-head noves
material is drawn into the space between the cutting punghf
di e

thinning. This weakens the end profile and seriously
increases disruption of the protective lacquer. The net
result is an unacceptable end.

The invention overcomes the disadvantages of the
‘prior art by forming the beads in two stages; the inner
beads being formed in a pressing stage as previously, and
the outer bead being formed subsequently in a reforming
stage. In the reforming stage the centre panel and the
seaming panel are both clamped by the tooling and are
moved towards one anothér so that the outer (anti-peaking)
bead is formed in an unconstrained rolling action rather
than by drawing and consequently is not weakened through
thinning and benefits from superior lacquer integrity.

Accordingly the invention provides a method of
'forming a can end having a seaming panel, a chuck wall,
and a central panel; the central panel being connected to
the chuck wall by an outer anti-peaking bead and the can
end having one or more flexible beads located
concentrically within the outer bead, the method
comprising'ﬁhe steps of:

a) in a first stage, drawing a preliminary cup
having a seaming panel, a chuck wall and a central panel,
and forming the inner beadé by pressing the central - panel
between upper and lower profiied tools; and

;b) in a second stage, clamplng the seam1ng panel

“and the central panel and mov1ng them: towards one anothe:::



~
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centre ring to produce a.reversed-cup as showmm in Fig. 5.
t dol i ng continues to nove downwardly the ejector pressu
stopped by the die centre ring and resiliently presses
bl ank against it defining the shape of the seam ng panel
.centre 15 continues to nove downwardly and contacts the
of the blank. Further downward novenment 4of the punch cehtle draws
mat eri al between the die centre ring 13 and the ejector
and pushes the «central panel of the blank into engagenmenty w
pad whi ch noves downwards agai nst the resistance of its

to form thé outer bead by deformation of material from the

chuck wall in an unconstrained rolling action.

Formation of anti-peaking beads in an
unconstrained rolling action is in itself a well
understood operation and is described for example in
EP-A-0153115.

The invention also provides apparatus for forming
a reinforced pressure resistant can end from sheet metal,
said apparatus comprising a cutting ring, a cutting punch
shell enterable into the cutting ring to blank out a disc
of metal therebetween, an annular draw ring axially
aligned with said cutting punch shell to support a
periphefal margin of the disc held against it by said
cutting punch shell, a die centre ring arranged coaxially
and slidably within the draw ring and having an end face
profiled to define a surface of a seaming panel of the can
end, an ejector pressure ring arranged coaxially and
$lidably within the cutting punch shell and axially
aligned with the die centre ring sé that, when in use,
peripheral material of the blank is restrained between the
die centre ring and the ejector pressure ring, a draw
punch centre arranged coaxially and slidably within the
ejector pressure ring and a reform pad arranged coaxially
and slidably within the diél centre ring to .engagg thé

central panel of thg_blank_dpposite the draw punch centre;



3

resilient nounting. During downward novenent of the Sigelp '
draw punch centre material is progressively drawn over t eE ci%@? %‘,&g"i

profiles and at the sane tinme the chuck wall 32 is forned. { The downward
travel of the reformpad is limted within the tool to set {t h¢]hKIG 1996t
the bottom of the stroke. That is, the inner beads are offpl etely forned
when the press reaches the bottomof its gstroke as in Fi ,

wherein the draw punch centre and the reform pad are
provided with male and female profiles on their opposed
faces for forming one or more concentric beads in the
central panel of the can end and wherein the reform pad is
formed with an annular recess surrounding its end facing
the draw punch centre.

The invention also provides a can end comprising a
seaming panel, a chuck wall, and a central panel; wherein
the central panel is formed with one or more concentric
flexible beads which have been formed by pressing, and is
connected to the chuck wall by an anti-peaking bead which
has been formed in an unconstrained rolling action.
Preferably, the central ©panel is surrounded by an
outwardly concave reinforcing bead which joins the central
panel to the chuck wall which flares outwardly_ to a
peripheral seaming panel in which the central panel
comprises a substantially flat central panel portion
surrounded by a plurality of concentric outwardly convex
beads. Each of the convex beads has a radius of curvature
greater than the radius of curvature of the convex
reinforcing bead. Advantageously, the reinforcing bead is
deeper than any of the concentric convex beads.

The metal thickness of the can end is typically

less than 0. 21 mm, preferably 0.16 mm.



- 10 - As shown the punch centre profile has two raised annular
peaks 20, 21 which co- operate with troughs 22, 23 in.the reformpad to
define the profile of two inner beads 24 and 25 in the radially outer part
of the central panel 31. As the press begins to rise again, the
seam ng

- 6 -

The new technology produces a much tighter, deeper'
anti-peaking bead, without ‘the thinning associated with
the current end-making technology and without disruption
of the protective lacquer. This enhances the buckling
resistance by just enough to offset the 1loss in
performance due to gauge reduction.

An embodiment of the piesent invention is
described ©below with reference to the accompanying
drawings in which:-

Fig. 1 is a section through part of a conventional
can end forming apparatus;

| Fig. 2 is a graphical representatibn of a typical
thinning profile of a can end formed on apparatus as shown
in Figure 1;

Fig. 3 shows apparatus in accordance with the
present invention;

Figs. 4-8 are sequential views of part of the
apparatus showing the formation of a can end; and

Fig. 9 shows part of the profile of a can end in
accordance with the invention. |

The conventional apparatus shown in Fig. 1 is well
known and will not be described in detail. As can be
seen, the apparatus has a punch centre A and a pad B

- having mating male and female profiles which form three

concentric beads in a can end by preésing. The ogdgr bead
, T _ —




panel

—arfre—t-he ;
centre ring 13, and the central panel 31 is clanped bethE\P&AG&MlENﬁcSHEFT
centre 15 and reformpad 16. Material at the bottom of gh
is thus deformed in -an unconstrained rolling actiof
annul ar recess 26 which surrounds the end of the reform {pad
punch centre. At the end of the upward novenent qf

30 is clanmped between the ejector pressure ring 14

—-—-—.—--,

a tight antl-peaklng bead 27 has been forfred - Fig. 8. The Upper t

C uck wal |

1 0 AUG

aci ng

mb

ool i ng

is then further raised and the can end ejected fromthe Press.

is slightly tighter than the two inner béads and forms an
anti-peaking bead. It should also be noted that pad B is
stationary: and in particular, it cannot move downwardly
relative to the die centre ring C.

Figqure 2 shows that <c¢an ends formed on the
apparatus of Fig. 1 are subject to a substantial amount of

thinning in the regions where material has been drawn to

_form the beads. Curve P represents the can end profile,

and curve T represents the thinning of the material along
the profile. Where the curves meet there is no thinning.
The spacing between the curves represents the degree of
thinning.

Figure 3 is an overall view of apparatus and is
largely conventional so is not described in detail. The
apparatus includes a-cutting ring 10 and a cutting punéh
shell 11 enterable into the cutting ring 10 to blank out a
disc of metal therebetween. An annulér draw ring 12,
supported on an air.cushion, is axialiy aligned with the
cutting punch shell to support a peripheral margin of the
disc held against it by the cutting punch shell. A die
centre ring 13 is arranged coaxially and slidably within
the draw ring and has an end face profiled to define the
lower surface of the seaming panel of the can end. An
ejector pressuré ring 14 is _arranged coakially and
slidably within._the cutting punch shell and is axially

Coew e
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Fig. 9 shows

with the invention. D nmensi ons of radii Rerr]-

h[err]-h[err]
- 11 -

an exanple of the profile of a can end forned in_a

and dianeters Djerr] -Dlerr] are gi

aligned Qith the die centre ring so that when in use,
peripheral material of the blank is restrained between the
die centre ring and the ejector pressure ring. A draw
punch centre 15 which is rigid with the cutting punch
shell 11 is arranged coaxially and slidably within the
ejector pressure ring and a reform pad 16 1is arranged
coaxially and slidably within the die centre ring 13 to

engage the central panel of the blank opposite the draw

" punch centre. The reform pad is resiliently mounted on an

array of pressure pins 18 supported on a buffer spring 19
the com_pression of which may be adjusted by means of a nut
29. The spring 19 may be replaced by a pneumatic or
hydraulic spring. Details of the profiles of the draw
punch centre and the reform pad and of the operatibn of
the apparatus are described below with reference to Fiéé.
4-8.

Figure 4 shows an early point in the cycle of
operation of the apparatus. At this point the draw punch
centre 15, the ejector pressure ring 14, and the cutting
punch shell 11 have moved downwards from their fully
raised position to the point where the blank is about to
be cut by the cutting ring 10 and the cutting punch shell
11. The reform pad is now in its fully raised position as.

is the draw ring 12. The cutting ring 10 and the die

"centre ring 13 are statiohary throughout the cycle. After




Rl err]
h[err]
Rl err]
h[err]
R err]
Rl err]
Derr]

= 0.71mm hferr] = 3.3mm e T
1. 65mMm , Rerr] = .51lmnm hffe EQLA:EMEQ‘@[EEEET
1. 1mm h[err] = 2.67nm efr] = 3.2mm
. 5mm Rl err] = . 89mm h[ ¢rq] 10 AMIGI986
I mm Rl err] = 3. 2mMm efr] = 82mm
. 89mMm Derr] = 78I+ R errT- = .89mm
68mm

cutting out of the blank, the leading face of the cutting
punch shell presses the periphery of the blanked disc 17

against the draw ring. As the upper tooling carried on

the press cross-head moves further down, material is drawn

into the space between the cutting punch shell and the die
centre ring to produce a reversed-cup as shown in Fig. 5.
As the upper tooling continues to move downwardly the
ejector pressure ring 14 is Stopped by the die centre ring
and resiliently presses the material of the blank against
it defining the shape of the seaming panel 30. The punch
centre 15 continues to move downwardly and contacts the
central panel 31 of the blank. Further downward movement
of the punch centre draws material between the die centre
ring 13 and the ejector pressure ring 14 and pushes the
central panel of the blank into engagement with the refdrm
pad which moves downwards against the resistance of its
resilient mountihg. During downward movement of the
reform pad the draw punch centre material is progressively
drawn over the two inner bead profiles and at the same
time the chuck wall 32 is formed. The downward travel of
the reform pad is limited within the tool tb set the beads
at the bottom of the stroke. That is, the inner beads are

completely formed when the press reaches the bottom of its

stroke as in Fig. 7.



Rl err]
Derr]
Derr]

.51mm Dlerr] =62mm - R er (=5 4mm
58mMm Rl err] =30mMm Df er || REPEAGEMENT SHEE
50mMm O ert] —#7fm "

In a preferred can end the height h[err] is between 2.54{ hng 3. ) '
00 ALK B

radius Rlerr].is between .38mmand .89mm and the diff
and h[err] is between .51mm _anl% 1.8mm ;

h[ err]

D

r

As shown the punch centre profile has two raised
annular peaks 20, 21 which do—operate with troughs 22, 23
in the reform pad to define the profile of two inner beads
24 and 25 in the. radially outer part of the central panel
31.

"As the préss. begins to rise again, the seaming
panel 30 is clamped between the ejector pressure.ring 14
and the die centre ring 13, and the central panel 31 is
clamped between the punch centre 15 and reform pad 16.
Material at the bottom of the chuck wall 31 is thus
deformed in an unconstrained rolling action into the
annular recess 26 which surrounds the end of the reform
pad facing the punch centre.

At the end of the upward movement of the reform
pad, a tight anti-peaking bead 27 has been formed -~ Fig;.
8. The upper tooling . is then further raised and the can
end ejected from the press. |

Fig. 9 shows an example of the profile of a can
end formed in accordance with the iﬁvention.' Dimensions
of radii ,Rl—Rl3, heights h,-h and diameters

176
Dl—D8 are given below.




Preferably, at |east one of the concentric convex beads has a conpound

curvature arising froman outer radius portion (Rerr], Rerr])
smaller than the corresponding inner radius portion (RRW
| 10 AUG 1996
- 11 - _
.

R, = 0.7lmm h; = 3.3mm

R2 = 1.8mm h2 = 1,65mm

R3 = .51mm h3 = 2.29mm

R4 = 1.1lmm h4 = 2.67mm

RS = 3.2mm h5 = . 5mm P

R6 = .8l9mm h6 = 4,58mm

R7 = 1.lmm

R8 = 3.2mm Dl = 82mm

Ry = .89mm D, = 78mm )

R10 = ,.8%mm - D3 = 68mm

R11 = ,51lmm D4 = 62mm

R12 = 5,4mm D5 = 58mm

R13 = 30rm D6 = 53mm -

D7 = 50mm
D8‘= 4 7mm

In a preferred can end the height Iﬁ. is between
2.54 and 3.8lmm, radius R3 ' .is between .38mm and .89mm,
and the difference between hl and h3 is between .51lmm

and 1.8mm.
Preferably, at least one of the concentric convex
beads has a compound curvature arising from an outer

radius portion (R4, R7) .smaller than the corresponding

inner radius portion-(Rs, RB);'
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CLAI MVE:

1.

A nmethod of.form ng a can end having a seam ng panel,

a

Cchuck wall, and a central panel; the central panel being connected to the
chuck wall by an outer antl-peaklng bead and t he can end-havitng—one or

nore flexible beads |ocated concentrically within the outer

met hod conprising the steps of: a) inafirst s W\M‘t\m
prelimnary cup having a seam ng panel, fgchuck wal |- and

CLAIMS:

l. A method of forming a can end having a seaming
panel, a chuck wall, and a central panel; the central
panel being connected to the chuck wall by an outer
anti-peaking bead and the can end having one or more
flexible beads located concentrically within the outer
bead, the method comprising the steps of:

a) in a first stage, drawing a prelimin.ary cup
having a seaming panel, a chuck wall and a central panel,
and forming the inner beads by pressing the central panel
between upper and lower profiled tools; and

b) in a second stage, clamping the seaming panel
and the central panel and moving them towards one another
to form the outer bead by deformation of material from the

chuck wall in an unconstrained rolling action.

2. Apparatus for forming a reinforced pressure
resistant can end from sheet metal, said apparatus
comprising a cutting ring (10), a cuttiﬂg punch shell (11)
enterable into the cutting ring (10) to blank out a disc

of metal therebetween, an annular draw ring (12) axially

aligned with said cutting punch shell (11) to support a

peripheral margin of the disc .held against it by ‘said

;'cutting punch shell (11), a die centre ring (13) arfanged

[ REFEACEMENT SHEET
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and formng the inner beads by pressing the central panel between upper

and | ower profiled tools; and b) in a second stage, clanping the

seami ng panel and the central panel and novi ng them t owards—one-another

to formthe outer bead by deformation of nmaterial frorrmml huck wall in
gl

an unconstrained rolling action. 2. Appar at us mlimgﬂumm

reinforced pressure resistant can end.,from sheet
apparatus conprising a cutting ring (10),” a cutting punch shel_11 (s.ll)*
enterable into the cutting ring (10) to blank out a disc

coaxially and slidably within the draw ring (12) and
having an end face profile'd to define a surface of a
seaming panel of the can gnd, an éjector pressure ring
(145 arranged coaxially and slidably within the cutting
punch shell (11) and axially aligned with the die centre
ring (13) so that, when in use, peripheral material of the
blank is restrained between the die ' centre ring (13) and
the ejector pressute ring (14), a draw punch.centre (15)
arranged <coaxially and slidably within the ejecto;
pressure ring (14) and a reform pad (16) arranged
coaxially and slidably withih the die centre ring (13) to
engage the central panel of the blank opposite the draw
punch centre (15); wherein the draw punch centre (15) and
the ;eform pad (l6) are provided with male and £female
profiles on their opposed faces. for forming one or mo;e
concentric beads in the central panel of the can end and
wherein the reform pad (16) is formed with an annular
recess (26) surrounding its end facing the draw punch

centre (15).

3. - Apparatus according ‘to claim 2 in which the reform
pad (16) is resiliently mounted for limited axial movement

under the influence of the draw punch centre (15).

[ REPLAGEMENT SHEET |-
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of nmetal therebet
cutting punchs
hel d agai nst |
arranged

r draw ring (12) axially aligned wth said
ugport a peripheral margin of the éisc
ww g punch shell (11), a die_geﬁrTEQFi (13)

T

4, A can end comprising a seaming panel, a chuck wall
(32), and a central panel (31); wherein the central panel
- (31) is formed with one or more concentric'flexible beads
(24,25) which have been formed by pressing, and is
connected to the chuck wall (32) by an anti-peaking bead
(27) which has been formed in an unconstrained rolling

action.

5. A can end according to claim 4 wherein the central
panel  (31) is surrounded by an outwardly concave
reinforcing bead which joins the central panel (31) to the
chuck wall (32) which flares outwardly to a peripheral
seaming panel, wherein the central pnnel (31) comprises a
substantially flat central panel portion surrounded by a
plurality of concentric outwa;dly convex beads (24,25),
each of said convex beads having a radius of curvature
greater than the radius of curvature of the convex

reinforcing bead.

6. A can end according to c¢laim 5, wherein the
reinforcing bead 1is deeper than any of the concentric

convex beads (24,25).

7. A can end according to claim 5 or claim 6, wherein
at least one of the concentric convex beads (24,25) has a
-compound curvature -arising from an,'outer radius portien

smaller thén'Ehé”dorrespbndinb'iﬁne: ra@ius portion.



coaxially and slidably wthin the draw ring (12) and having an end
face profiled to define a surface of a seaning panel of the can end, an
ej ector pressure ring (14) arranged coaxially and slidabl y wi thin the
cutting punch shell (11) and axially aligned with the dle tre ring
(13) so that, when in use, peripheral material of the kK is r‘eeral ned
between the die centre ring (13) and _hg; e} ector presm 14)

draw punch centre (15) arranged coaxially and slida

ej ector pressure ring (14) and a reform pad (16) arranged L /I/,/]i]

8. A can end according to any one of claims 4 to 7,

wherein the metal thickness is less than 0.21 mm.

9. A can end according to claim 8, wherein the metal

thickness is 0.16 mm or less.

"REPLAGEMENT SHEET |.
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coaxially and slidably within the die centre ring (13) to engage the
central panel of the blank opposite the draw punch centre (15); wherein

t he draw punch centre (15) and the reformpad (16) are provided with nmal e
and female profiles on their opposed faces. for form ng one or nore
concentric beads in the central panel of the can end and wherein the
reformpad (16) is fornmed with an annul_arjg recess (26) surrounding its end
facing the draw punch centre (15).

Abstract
Can_Ends

A method of forming a can end having a seaming
panel 30, a chuck wall 32, and a central panel 17; the
central panel being connected to the chuck wall by an
outer anti-peaking bead 27 and the c¢an end having one or
more flexible beads 24,25 locatéd concentrically within
the outer bead, the method comprises the steps of:

a) in a first stage, drawing a preliminary cup
having a seaming panel, a chuck wall and a central panel,
and forming the inner beads by pressing the central panel
between upper and lower profiled tools 15,16; and

b) in a second stage, clamping the seamiﬁg panél
and the central panel and moving them towards one another
to form the outer bead 27 by deformation of material from

the chuck wall in an unconstrained rolling action.

Fig. 8.
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3. Appar atus according to claim2 in. which the reform pad (16) is
résiliently nounted for limted axial novenent under the influence of the
- 14- 4.

draw punch centre (15).
can end conprising a seam ng panel, a chuck wall

1/6

Fig.1
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(32), and a central panel (31); wherein the central panel (31) is formed
with one or nore concentric flexible beads (24,25) which have been
formed by pressing, and 'is connected to the chuck wall (32) by an
anti - peaki ng bead (27) which has been formed in an unconstrained rolling
action. 5. A can end according to claim4 wherein the central panel
(31) is surrounded by an -outwardly concave reinforcing bead which
joins the central panel (31) to the chuck 552' (32) which flares outwardly
to a peripheral _ :

/

——

[

Fig.2
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seam ng panel, wherein the central panel (31) conprises a substantially
flat central panel portion surrounded by a plurality of concentric
outwardly convex beads (24,25), each of said convex beads having a radius

of curvature greater than the radius ©of curvature of the convex
rei nforcing bead. 6. A can end :%ﬁfording to claim 5, wherein
the reinforcing bead is deeper than any Of the concentric convex beads
(24, 25).

Fig. 3
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7.

A can end according to claim5 or claim®6, wherein
the concentric convex beads (24, 25) has a
froman outer radius portion
portion.

conpound
smal l er than the correspondi ng i nner radius

curvature

_15_
4 /6
| 5
Fig.4
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8. A can end according to any one of clains 4 to 7, wherein the netal
t hi ckness is less than 0.21 nm 9. A can end according to claim 8,

wherein the netal thickness is 0.16 mmor |ess.
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