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CAN ·ENDS 

I D/::T:E OF RECEIPT··································· '-··-- _________ _. 

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.which permit some flexing of the can end when seamed 

to a can body to accommodate changes of pressure within 

the can body during and afte~ processing of a food product 

there.in. 

Conventional can ends of this )tind 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 
I 

a circular disc of steel, drawing to generate a shallow 
c 

cup with a seaming panel, and formation of the beads by a 

pressing action between male arid 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 tbe lower bead· tool at the bottom of its 
.·-

stroke and setting a bead profile in the material. 

Apparatu~ employing conventional tooling is shown 
. ·•''.\. . . . ' . . .. .. 

in Figure 1. ;w~°'f:.:?:·'~~·~~-~~pp-a·~-'~·~.us, all the bead·s are drawn 
~···. \ ""'\ I\: • • ' o o". 

simultaneousli~Pi~r·:•-tb.e.- ··):q?-1. '~e_e!i profiles. This produces 
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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 an~ 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 year, 

due to the tremendous quantities of these pieces produced. 

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) 

• characterised by the 

without 

outer 

failing~ 

bead buckling 

Failure is 

or locally 

reversing, which relieves the i.n-can pressure. 

To make a can end with a lower starting metal 

thickness, some means of strengthening the ·end is 

necessary. One way of stren.gthening 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. Unfortunately, this increases the amount of 

drawing as each bead is formed, which results in greater 

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

increases. disruption of the protective lacquer. The net 

xesult 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 another 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 fend having a seaming panel, a chuck wall, 

and a central panel; the central panel being connected ~o 

the chuck wall by an outer anti-peaking bead and the can 

end having one or· 

concentrically within 

comprising the steps of: 

more ·.flexible beads located 

the outer bead, the method 

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; and 

b) in a second stage, clamping the sea~ing panel 

and the central panel and moving them towards one another 

------------ ---------
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to fo~m the 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 ~or 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 

peripheral 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 

slidably within the cutting punch shel1 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 

punch centre arranged coaxially and slidably within the 

ejector pressure ring and a reform pad arranged coaxially. 

and slidably within the die centre ring to engage the 

central panel of the blank opposite the draw punch centre; 

----------·- ---
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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 

cen~~al 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 qhuck 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 whic~ joins the central 

panel to the
1 

chuck wall which flares outwardly to a 

peripheral seaming panel in which the central pan.el . 

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 curvatur~ 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. 

-----
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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 loss in 

performance due to gauge reduction. 

An embodiment of the present 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 representation of a typical 

thinning profile of a can end formed on apparatus as shown 

in Figure l; 

Fig. 3· shows apparatus in accordance with the 

• present invention; 

Figs. 4-8 are sequen.tial views of part of the 

apparatus showing the formation of a can end; and 

Fig. 9 shows. part of the profile of a can en.a in 

accordance with the invention. 

The conventional apparatus sho·wn 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 

11iti11r 
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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 1 it cannot move downwardly 

relative to the die centre ring c. 

Figure 2 shows that can 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 

larg.ely convention_al so is not described in detail. The 

apparatus includes a cutting ring 10 and a cutting punch 
f 

shell 11 entecable 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 

dis.c 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 pressure ring 14 is arranged coaxially and 

slidably within ·the cutting punch shell and is axially 

. ----------·---~------
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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 

i;;unch 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 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 buff er spring 19 

the compression 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 operation of 

the apparatus are described below with reference 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, t.he ejector pressure ring 14, and the cutting 

punch shell 11 have moved downwards from their fully 

raised position to the poin.t 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 stationary throughout the cycle. After 

--··-·---·· -· -----------~--
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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 rever~ed-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 mate~ial of the blank against 

it defining the shape of the seaming panel 30. The punch 

centre 15 continues to move do~nwardly 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 reform 

• pad which moves downwards against the resistance 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 wall 32 is formed. The downward travel of 

the reform pad is limited within. the tool to 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. 

.!---·-··--------------·--·------- -
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As shown the punch centre profile has two raised 

annular peaks 20, 21 which co-operate with troughs 22, 23 

in the reform pad to define the profile of two inner beads 

24 a~~ 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 ·central panel ~1 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 ar~i-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 ex.ample of the profile of a can 

end formed in accordance with the invention. Dimensions 

of radii heights and diameters 

n1-o8 are given below. 

---·--------·------
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Rl = 0.71mm hl = 3.3mm 

R2 = l.8mm h2 = 1.65mm 

R3 = .Slmm h3 = 2.29mm 

R4 = 1.lmm h 4 = 2.67mm 

RS 3.2mm hs . Smm - /• . j_ = = ,J, 

R6 = .. 89mm h6 = 4.58mm 

R7 = l.lmm 

Ra = 3.2mm Dl = 82mm 

Rg = .89mm D2 = 78mm 

RlO = .89mm .D3 = 68mm 

Rll = .Slmm D4 = 62mm 

R12 = 5.4mm D5 = 58mm 

Rl3 = 30mm D6 = 53mm 

D7 = 50mm 

' D8 = 47mm 

In a prefer·red can end the height _h1 is between 

2.54 and 3.Blmm, radius R3 is between · .38mm and .89mm, 

and the difference between h1 and h3 is between .5lmm 

and l.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 (R5 , R8). 

---- - --- __ ______.,, __ ----
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CLAIMS: , 1111111 """ 11111 11111111111 * C L . M S * 

1. A method of forming a can end having a seaming 

pan~t, 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 comprisi.ng 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; and 

b) in a second stage, clamping the seaming panel 

and the central panel and moving them towards one ~nother 

to form the 011ter 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 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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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 coaxially and slidably within ·the cutting 

Pl:lnch shell (11) and axially aligned with the die centre 

ring (13) so.that, when in µse, peripheral material of the 

blank is restrained between the die centre· ring (13)· and 

the ejector pressure ring (14), a draw punch centre (15) 

arrang~d coaxially and slidably within the ejector 

pressure ring (14) and a reform pad (i6) arranged 

coaxially and slidably wi~hin 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 reform· pad (16) are provided with male and female 

profiles ·on t~eir opposed faces for forming one or more 

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). 

___ .. ________________ ... ---
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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 '.2.5) 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 

seami~g panel, wherein the central panel (31) comprises a 

substantially flat central panel portion surrounded by a 

plurality of foncentric outwardly convex beads· (24,2.5), 

each of said convex beads having a ra.dius of curvature 

greater than the radius of curvature. of the convex 

reinforcing bead. 

6. A can end according to -claim 5, wherein the 

reinforcing :Qead 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 oute-r radius portion 

s~aller than the coriesponding inner radius portion. 
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.a. 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. 

' 

-----·--------- --- - -----------· 
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