VIO 96/ 37414 ' P/ GB96/ 00709 CAN END
AND METHOD FOR FI XI NG THE | savE T G-ACERSHEST Srhi sSGhvention relates to an

end wall for a container ezﬂcmf.ﬁmﬁa agéau_l,_e_u_r,_ltypg d ot XIC: u?l vtelhy to ag |
efd wall of a can body and od g g, e o] e can body
) é’t e 8 5885

by nmeans of a seam SKA) pSa&hdslopa® can
e%ds conprisixgpﬁﬁggripher Drayinets) n@aged -a--cHoPROSMI-4--dependent from t he

interior of the cover hook{d &rsiractt Walpﬁejd .candapagannll.ar re-inforcing bead
extending radially inwar d$--f+em-t-he- tral panel 10

joined to an inner wall G ENDEANBIMETROL iFOR FISENE DHE SAMEITOUA anostpwar di y
convex bead. This can end is said to contain an internal pressure of 90psi

by virtue of the inclination or slope of the chuck vvaII bead outer wall

and bead inner wall to thlsnﬂn%ﬁ@faﬁlﬁélié’feé Ctot% tﬁS%iSfoPailel The
chuck -wal | sl ope D[ermJaa.l S between 14[ err ] err e outer wall

slope E is |ess thaf R8Tt ABA; RAESR %ﬁ'-l%‘\‘](ﬂiéy ei:rpotsebewmlm tenén

16[err] |eading intend halQubras dban COSAPXaE ] mePBoBa¥Er Ak SEOVS Gtk thﬁ‘
I nprovenents in neta can be de by increasi ng t he sl ope of t 20

g
chuck wall and i m‘ﬁjr}g%‘f’ ghﬁn BER ’6‘? Y Y RR3aNS) @4k AngOBRAR. S€AR- Eur opean
Pat ent No. 0153515 desciisbpatentedh@s102 (KRASKA) describes can ends

comprising a peripheral cover hook, a chuck wall
dependent from the interior of the cover hook, an
outwardly concave annular re-inforcing bead extending
radially inwards from the chuck wall and a central panel
10 joined to an inner wall of the reinforcing bead by an
annular outwardly convex bead. This can end is said to
contain an internal pressure of 90psi by virtue of the
inclination or slope of the chuck wall, bead outer wall
and bead inner wall to a line perpendicular to the centre
15 panel. The chuck wall slope D° is between 14° and 16°,
the outer wall slope E is less than 4° and the inner wall
slope C° is between 10 and 16° leading into the outwardly
convex bead. We have discovered that improvements in

metal usage can be made by increasing the slope of the

20 chuck wall and llm:.tlng the width of the ant:. peaking
bead. '

Our European Pétent No. 0153115 describes a method
of making a can end suitable for closing a can body
containing a bevetage such as beer or soft drinks. This

25 can end comprises a peripheral flange or cover hook, a
chuck wall dependant from the interior of the cover hook,
an outwardly concave reinforcing bead extending radially
inwards from the chuck wall from a thickened junction of
the chuck wall with the bead, and a central panel

. 30 supported by an inner portion of the reinforcing bead.

Such can ends are usually formed from a prelacquered
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of making a can end suitable for closing a.can body containing a beverage
such as beer or soft drinks. This 25 <can end conprises a peripheral flange
or cover hook, a chuck wall dependant fromthe interior of the cover hook,
an outwardly concave reinforcing bead extending radially inwards fromthe

chuck wal | frag%%nhnhckened junction of the chuck wall w th pbecaeasbresand a
central panel supported by an inner portion of the reinforcing bead.

Such can ends are usually forned froma prel acquered WO 96/ 37414

PCT/ GB96/ 00709 2 al um nium all oy such as an alaum ni um magnesi um manganese
all oy such as alloy 5182. Qur International Patent Application published
no. W3/ 17864 describes a can end suitable for a beverage 5 can and forned
froma |am nate of al um ni unf manganese alloy coated with a filmof sem

crystalline ther nopi Bgtini uROAYESY CsucH i 430/ M0%k 65 (Rl MEyRdditnd a®)Yanese
| am nate permtted manufacture o ﬁ can end with a narrow, and therefore
strong reinforcing SHCRhas 13! %%:éiﬁz%ﬂ um ni um manganese al | oy.

) _ Our International Patent Application published no.

W093/17864 describes a can end suitable for a beverage
5 can and formed from a laminate of aluminium/manganese

alloy coated with a film of semi crystalline
thermoplastic polyester. This polyester/aluminium alloy
laminate permitted manufacture of a can end with a
narrow, and therefore strong reinforcing bead in the

10 cheaper aluminium manganese alloy.

These known can ends are held during double seaming
by an annular flange of chuck, the flange being of a
width and height to enter the anti-peaking bead. There
is a risk of scuffing if this narrow annulus slips.

15 Furthermore a narrow annular flange of the chuck is
susceptible to damage.

Continuing development of a can end using less
metal, whilst still permitting stacking of a filled can
upon the end of another, this invention provides a can

20 end comprising a peripheral cover hook, a chuck wall
dependant from the interior of the chuck wall, an
outwardly concave annular reinforcing bead extending
radially inwérds from the chuck wall, and a central panel
supported by an inner portion of the reinforcing bead,

25 characterised in that, the chuck wall is inclined to an
axis perpendicular to the exterior of the central panel
at an angle between 20° and 60°, and the concave bead
narrower than 1.5mm (0.060"). Preferably, the angle of
the chuck wall to the perpendicular is between 40° and

30 45°.

In a preferred embodiment of the can end an outer
wall of the reinforcing bead is inclined to a line
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These known can ends are held during double seam ng by an annul ar flange of
chuck, the flange being of a width and height to enter the anti-peaking
bead. There is a risk of scuffing if this narrow annulus slips. 15
Furthernore a narrow annul ar flange of the chuck is susceptible to danage.
Conti nui ng deyglsppagpt of a can end using | ess netal, whil st pgtichdsnoros
permtting stacking of a filled can upon the end of another, this invention
provi des a can 20 end conprising a peripheral cover hook, a chuck wall
dependant fromthe interior of the chuck wall3 an outwardly concave annul ar
rei nforcing bead extending radially inwards fromthe chuck wall, and a
central panel supported by an inner portion of the reinforcing bead, 25
characterised in that, the chuck wall is inclined to an axis perpendicul ar

to the exterior of éﬂferﬁﬁ_@dl r l%%”%heaEeﬁErﬁ‘%a%életa‘@%?x gﬂ[ﬁér% aﬂ%y t he

60[erry, and the concave narrower t 0. 060" Pre
angl e of the chuck=hal Ita dltﬁﬁe apg; sbpdhedoht ok tﬁlﬁ \%&?M!’!aéﬂadlgd-lp A8 err].

In a preferred embgdiggnt of the can end ‘an outer wall of the reinforcing
bead is-inclined to a |ine
In one embodiment the reinforcing bead has an inner

5 portion parallel to an outer portion joined by said
concave radius.

The ratio of the diameter of the central panel to
the diameter of the peripheral curl is preferably 80% or
less.

10 The can end may be made of a laminate of
thermoplastic polymer film and a sheet aluminium alloy
such as a laminate of a polyethylene teraphthalate film
on an aluminium - manganese alloy éheet or ferfous metal
typically less than 0.010 (0.25mm) thick for beverage:

15 packaging. A lining compound may be placed in the
peripheral cover hook.

In a second aspect this invention provides a method
of forming a double seam between a can body and a can end
according to any preceding claim, said method comprising

20 the steps of:~ _

placing the curl of the can end on a flange of a can
body supported on a base plate, locating a chuck within
the chuck wall of the can end to centre the can end on
the can body flange, said chuck having a frustoconical

25 drive surface of substantially equal slope to that of the
chuck wall of the can end and a cylindrical surface
portioch extending away from the drive surface within the
chuck wall, causing relative motion as between the
assembly of can end and can body and a first operation

. 30 seaming roll to form a first operation seam, and

thereafter causing relative motion as between the first
operation seam and a second operation reoll to complete a
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WO, 96/ 37414 PCT/ GB96/ 00709 3
perpendi cular to the central panel at an angle between -15[err] to +15[err]
and the height of the outer wall is up to 2.5nm In one enbodi ment the
refnforcing bead has an inner 5 portion parallel to an outer portion joined
by said concavsb . The ratio of the dianmeter of the cent paicBadshost O

t he di aneter the perlpheral curl is preferably 80% or |less. 10 The
can end may be made of a |am nate of thernoplastic polymer filmand a sheet
alum niumall oy such as a |lam nate of a pol yethyl ene teraphthalate filmon
an al um nium - manganese all oy sheet or ferrous netal typically | ess than
0.010 (0.25mm thick for beverage 15 packaging. A |lining conpound may be
placed in the peripheral cover hook. In a second aspect this invention

provi des a net hod oaodmremseama davbhg srese b@é&ﬁﬁﬁ& 8peAat ol @B chuedn end

according to any preceding clai said nethod conprising 20 the steps of:
pl acing the curl of%"dke kegaming BRnL F?aﬁ@ﬂ¢%ﬁtz&hSaﬁylindrlcal portion of
the chuck.

Various embodiments will now be described by way of
5 example and with reference to the accompanying drawings
in which:- .
Figure 1 is a diagrammatic sketch of known apparatus
for forming a double seam;
Figure 2 is an enlarged sectioned side view of a
10 known chuck and can end before seaming;
Figure 3 is a sectioned view of a fragment of a
known double seam;
Figure 4 is a sectioned side view of a can end
according to this invention before edge curling:
15 Figure S is a sectioned side view of the can end of
Figure 4 on a can body before forming of a double seam;
Figure 6 is a like view of the can end and body
during first operation seaming:;
Figure 7 is a like view of the can end and body
20 during final second operation seaming to create a double
seam; '
Figure 8 is a fragmentary section of a chuck detail;
and
Figure 9 is a side view of the cans stacked one on
25 the other. .
In Figure 1, apparatus for forming a double sean
comprises a base plate 1, an upright 2 and a top plate 3.
A lifter 4 mounted in the base plate is movable
towards and away from a chuck 5 mounted in the top plate.
30 The top plate supports a first operation seaming roll 6
on an arm 7 for pivotable movement towards and away from
the chuck. The top plate also supports a second
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body supported on a base plate, locating a chuck within the chuck wall of
the can end to centre the can end on the can body flange, said chuck having
a frustoconical 25 drive surface of substantially equal slope to that of

t ke chuck wal | of the can-end and a cylindrical surface portion extending
away fron1th n%urface wi thin the chuck wall, causing r etpicBygooTes i on
as between the asse ly of can end and can body and a first operation 30
seanming roll to forma first operation seam and thereafter causing
relative notion as between the first operati o8 seam and a second operation
roll to conplete a WO 96/ 37414

PCT/ G3B96/ 00709 4 doubl e seam during these seam ng operations the chuck
wal | becom ng bent to contact the cylindrical portion of the chuck. Various

enbodi ments wil | ”Qiﬁ’ePStﬂgﬁ%éé}Eﬂ@&o‘Q@yBOBn5a§X§HB|@ £ mefvblenef eonasgst
t he acconpanying draw ngs in I C ure 1 is a djagrammatic sketch of
known appar at us fOpngopwamgfgmgduy¢ém@@gnﬁfter relative motion as between

.. the first operation roll and can end on the chuck creates
a first operation seam.

5 As shown in Figure 1 the chuck 5 holds a can end 10
firmly on the flange 11 of a can body 12 against the
support provided by the lifter plate 4. Each of the
first operation roll 6 and second operation roll 7 are
shown clear of chuck before the active seam forming

10 profile of each roll is moved in turn to form the curl of
the can end and body flange to a double seam as shown in
Figure 3.

Figure 2 shows on an enlarged scale the chuck 5 and
can end 10. The can end comprises a peripheral curl 13,

15 a chuck wall 14 dependent from the interior of the curl,
an outwardly concave anti-peaking bead 15 extending
inwards from the chuck wall to support a central panel
16. Typically the chuck wall flares outwardly from the
vertical at an angle C about 12°to 15°.

20 The chuck 5 comprises a body 17 having a threaded
bore 18 permitting attachment to the rest Sf the
apparétus (not shown). An annular bead 19 projects from
the body 17 of the chuck to define with the end face of
the body a cavity to receive the central panel 16 of the

25 can end. The fit of panel 16 in annulus 12 may be slack
between panel wall and chuck.

The exterior surface of the projecting bead 19

; extends upwards towards the body at a divergent angle B

of about 12° to the vertical to join the exterior of the

“ 30 chuck body 17 which tapers off an angle A° of about 4° to

a vertical axis perpendicular to the central panel. The
outer wall of the chuck 5 engages with the chuck wall at
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Figure 2 is an enlarged sectioned side view of a 10 known chuck and can
end before seaming; Figure 3is a sectioned view of a fragnent of a known
doubl e seam Figure 4 is a sectioned side view of a can end according to
this invention before edge curling; 15 Figure 5 is a sectioned side

vi ew of the cqaoggﬂmpf Figure 4 on a can body before form ng sfricasdoedabe
seam Figure 6 is a like view of the can end and body during first

operation seamng; Figure 7 is a like view of the can end and body 20
during final second operation seamng to create a double seam Figure 8 is
a fragnentary section of a chuck detail; and Figure 9 is a side view of the
cans stacked one on 25 the other. In Figure 1, apparatus for formng a
doubl e seam conprises a base plate .1, an upright 2 and a top plate 3. A

lifter 4 nounted i, thsy %’%Qt%@tr@atl@edm‘/@b|h&thQHﬁEH§ PN ghibed poPtdonhuck
5 nmounted in the top_ plate, The top plate supports a first operation

seamng roll 6 on &E rha FhPGF B?%thrb'l e novenent towards and away fromthe
chuck. The top plate al 9% $dRPEORAS HrSdEMoped with narrower anti-peaking

beads the chuck bead 19 becomes narrower and more likely
5 to fracture. There is also a risk of scuffing of the can
end at the drive position D which can leave unacceptable
unsightly black marks after pasteurisation.
Figure 3 shows a sectioned fragment of a typical
double seam showing a desirable overlap of body hook 21
10 and end hook 20 between the can end 10 and can body 12.
Figure 4 shows a can end, according to the
invention, comprising a peripheral cover hook 23, a chuck
wall 24 extending axially and inwardly from the interior
of the peripheral cover hook, an outwardly concave
15 reinforcing or anti-peaking bead 25 extending radially
inwards from the chuck wall, and a central panel 26
supported or an inper portion panel with 27. The panel
wall is substantially upright allowing for any metal
spring back after pressing. The chuck wall is inclined
20 to an axis perpendicular to the exterior o£ the central
panel at an angle C, between 20° and 60°; preferably
between 40° and 45°. Typically the cross sectional
radius of the antipeaking bead is about 0.5mm.
Preferably the anti-peaking bead 25 is parallel
25 sided, however the outer wall may be inclined to a line
perpendicular to the central panel at an angle between -
15° to +15° and the height h; of the outer wall may be up
to 2.5mm.
This can end is preferably made from a laminate of
30 sheet metal and polymeric coating. Preferably the
laminate comprises an aluminium magnesium alloy sheet
such as 5182, or aluminium manganese alloy such as 3004
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WD 96/ 37414 PCT/ GB96/ 00709 5
operation seanmng roll 8 on an arm9 for novenent towards and away fromthe
chuck after relative notion as between the first operation roll and can end
orr the chuck creates a first operation seam 5 As shown in Figure 1

t he chuck 5 hﬁkﬂﬁnﬁuﬁa” end 10 firmy on the flange 11 of a Ggi/dudewo7d
agai nst the support provided by the lifter plate 4. Each of the first
operation roll 6 and second operation roll 7 are shown clear of chuck
before the active seamformng 10 profile of 7each roll is noved in turn to
formthe curl of the can end and body flange to a double seam as shown in
Figure 3. Figure 2 shows on an enl arged scale the chuck 5 and can end 10.
The can end conprises a peripheral curl 13, 15 a chuck wall 14 dependent
from &he interi gr ?iiﬁlhahauytr T?(lﬂ pfl}yeg&ﬂﬂ ﬁqmcaﬁeoﬁgtgi?@akim? bgad 15
extendi ng inwards framthe uc - to . support a centra anel 16

Typi cal | 3 t he chuc@%ﬂr"PVg?lé% %%\f’e\d}"ﬂf \Pe A8 E}é?t'l'ﬁ'élf‘g%ts’é’ﬁ ardfie C
about 12[err]to-15.desired.

5
Typical dimensions of the example of the invention
are:-
d5 overall diameter (as stamped) 65.83mm
d4 PC diameter of seaming panel radius 61.54mm
d3 PC diameter of seaming panel/chuck wall 59.91mm
radius

r; seaming panel/chuck wall radius 1.27mm
r» seaming panel radius 5.56mm
r» concave radius in antipeaking bead <1.5mm
d: maximum diameter of antipeaking bead 50.00mm
d; minimum diameter of antipeaking bead 47.24mm
h; overall height of can end 6.86mm
h, height to top of antipeaking bead 5.02mm
h: panel depth ’ 2.2%mm
h, outer wall height : ' 1.78mm
¢ chuck wall angle to vertical : 43°

10 From these dimensions it canmn be calculated that the

ratio of central panel diameter of 47.24mm to overall
diameter of can end 65.84 is about 0.72 to 1.
For economy the aluminium alloy is in the form of
sheet metal less than 0.010" (0.25mm). A polyester film
15 on the metal sheet is typically 0.06005" (0.0125mm).
Although this example shows an overall height h; at
6.86mm we have also found that useful can ends may be
made with an overall height as little as 6.35mm (0.25").
I
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20 The chuck 5 conprises a body 17 having a threaded bore 18
permtting attachnment to the rest of the apparatus (not shown). An annul ar
bead 19 projects fromthe body 17 of the chuck to define with the end face
of: the body a cavity to receive the central panel 16 of the 25 can end.

The fit of paqg# %#%gn annul us 19 may be sl ack between panel poxidB9&OEI0Y
chuck. The ext&? durface of the projecting bead 19 extends upwards

towards the body at a divergent angle B of about 12 to the vertical to join
the exterior of the 30 chuck body 17 which td&pers off an angle Alerr] of
about 4 to a vertical axis perpendicular to the central panel. The outer
wal | of the chuck 5 engages with the chuck wall at WO 96/ 37414

PCT/ GB96/ 00709 6 a | ow position marked "D'" within the 12 shaped portion of

the chuck bead 15. As cag A4S A&H Q@V%&&%& iHdtralaEnawge 28tdf Rﬁaklew
beads the chuck bead 19 becones ga?romer and %%reallkeh§g5 to fra ture
r

There is also a risk2o?fshgunend sesthed com €l fhangRe Pfea (RAN sty
whi ch can | eave unaggppt@bidimation of a double seam as discussed with

reference to Figure 1. _

5 In Figure 5 a modified chuck 30 comprises a chuck
body 31 having a frustoconical drive surface 32 engaging
with the chuck wall 24 of the can end 22.-

The frustoconical drive surface is inclined
outwardly and axially at an angle.substantially equal to

10 the angle of inclination C° of between 20° and 60°; in
this particular example on chuck angle C of 43° is
preferred. The drive surface 32 is a little shorter than
the chuck wall 24 of the chuck body. The substantially
cylindrical surface portion 33, rising above the drive

15 surface 32, may be inclined at an angle between +4° and -

' 4° to a longitudinal axis of the chuck. As in Figure 2,
this modified chuck 30 has a threaded aperture to permit
attachment to the rest of the double seam forming
apparatus (not shown).

20 In contrast to the chuck of Figure 2 ;he modified
chuck 30 is designed to drive initially on the relatively
large chuck wall 32 without entering deeply into the
anti-peaking bead 25. Further drive is obtained at the
juncture of chuck wall 32 and cylindrical wall 33 as

25 chuck wall of end 24 is deformed during ist and 2nd
operation seaming Figure 6 and 7. The chuck 30 shown in
Figure 5 has an annular bead of arcuate cross section but
this bead is designed to enter the chuck wall without
scratching or scuffing a cbgting on the can end; not to

30 drive on the concave bead surface as shown in Figqure 2.
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unsi ghtly bl ack marks after pasteurisation. Figure 3 shows a sectioned
fragment of a typical double seam showi ng a desirable overlap of body hook
21 10 and end hook 20 between the can end 10 and can body 12. Figure 4
shows a can end, according to the invention, conprising a peripheral cover
hook 23, a chuck wall 24 extending axially and inwardly fromgdirsBesiderne or
of the periph@“&ﬁ“@ﬂﬁer hook, an outwardly concave 15 reinforcing or
anti - peaki ng bead 25 extending radially inwards fromthe chuck wall, and a
central panel 26 supported or an inner portiongpanel with 27. The panel
wal | is substantially upright allowng for any netal spring back after
pressing. The chuck wall is inclined 20 to an axis perpendicular to the
exterior of the central panel at an angle Cerr] between 20[err] and

60[err]; preferably bet V\fzgr\“g]gluf&g.‘é%r#ggr)ggl @(ﬁ_ ﬁtﬁ%@ﬁeﬁgggﬁngéaﬁ% us

of the_antipeaking bead TS a efera ti- i ng  bead 25
is parallel 25 sidéd, Ebomed arsing appasatuwal &s ndgs peihad Mithd referene Lo
per pendi cul ar to th?igﬁpérfl panel at an angle between - 15[err] to +15 and
t he heikght h[err] o e outer wall may be up to 2.5mm This can end_ is,
preferably made from a | Bhtuee 6 cthos® thremedhfied eay onsl wmer chuek AUmig

Preferably the 5 formation of a first operation seam shown at the left of
Figure 2 as formed by a first operation roll 34 adjacent
the interfolded peripheral flange of the can end and
flange 11 body 12.

During relative rotation as between the can end 22
10 and first operation roll 34 the edge between the chuck
drive wall 32 and cylindrical wall 33 exerts a pinching
force between chuck 30 and roll 34 to deform the chuck
wall of the can end as shown.
‘After completion of the first operation seam the
15 first operation roll is swung away from the first
operation seam and a second operation roll 38 is swung
inwards to bear upon the first operation seam supported
by the chuck 30. Relative rotation as between the second
operation roll 38 and first operation seam supported by a
20 chuck wall 30 completes a double seam as shown in Figure
7 and bring the upper portion 24 of the chuck wall 24 to
lie tightly against the can body neck in a substantially
upright attitude as the double seam is tightened by pinch
pressure between the second operation roll 38 and chuck
25 30. .
Can ends according to the invention were made from
aluminium alloy 5182 and an aluminium alloy 3004/polymer
R laminate sold by CarnaudMetalbox under the trade mark
. ALULITE. Each can end was fixed by a double seam to a
. 30 drawn and wall ironed (DWI) can body using various chuck
angles and chuck wall angle as tabulated in Table 1 which

——
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| am nate conprises an al um ni um magnesi um al | oy sheet such as 5182, or
al um ni um manganese all oy such as 3004 WO 96/ 37414

PCT/ GB96/ 00709 7 with a | ayer of polyester filmon one side. A

pol ypropyl ene filmnmay be used on the "other side" if desired. 5 Typical

di mensi ons of WwhesfP! € of the invention are:- d5 overall GicayciogHo708s

st anped) 65. 83mm d4° PC di aneter of seam ng panel radius
61. 54nm d3 PC di aneter of seam ng panel /chuck wal l 59. 91nm r adi us
r[err] seam ng panel/chuck wall radius 10 1.27mmr[err]
seam ng panel radius o 5.56mmr[err] concave
radi us in anti peaki ng bead <1.5nmm d2 nmaxi mum di anet er of

- ant i peaki ng bead - 50.00mm d[err] mninmumdi anmeter of antipeaking
bead 47. 24588 e i f n :
6.86mm h[err] hei ghftaitloedt.og):h%f 92%%%%%??‘1% e:%d c&fi"aWhich the g?BZ‘Frrrhds

\_“
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h[err] panel depth 2.29mm h[ err]

outer wall height 1.78mm c chuck wal |l angle
to vertical : 43[err] 10 From t hese di nensions it
can be calculated that the ratio of central panel diameter of 47.24mmto .
overal | di amelgy ofzg@an end 65.84 is about 0.72 to 1. For ecQroangBsAeso?
alumniumalloy 1Ts in the formof sheet nmetal |less than 0.010" (0.25mm. A
polyester film15 on the netal sheet is typically 0.0005" (0.0125mm).

Al t hough this exanple shows an overall height h2 at 6.86mm we have al so
found that useful can ends may be nmade with an overall height as little as
6. 35mm (0. 25") . WD 96/ 37414

PCT/ GB96/ 00709 8 Figure 5 shows the peripheral flange 23 of can end 22 of
Figure 4 resting on [the fjl angg 11 of] a can bddy 1P beflore formiti or| of
doubl e. seam as di scussed fwi &h & ¢f ecejncen fo fi.gu‘ry’e 13 w In Figure b a
nodi fi ed chuck 30 cgnpri 9§8sza ucE bo@ 31&haV|-ng au;fru%'t pconifcal driv_a -
- surface 32 engaging pg th gh§ ckewal = 24 3f| t Ref cam lend p2. e
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The frustoconical drive surface is inclined outwardly and axially at an
angl e substantially equal to 10 the angle of inclination Clerr] of between
20.and 60[err]; in this particular exanple on chuck angle C of 43 is
preferred. The drive surface 32 is a little shorter than the chuck wall 24
of the chuck substantially cylindrical surface portpepcRssooiéeSi N9
above the dri V@ngﬂiﬁgf ace 32, may be incli ndd at an angl e bet?vglgn +4[%9?r]
and - 4[err] to a Iongltudlnal axis of the chuck. As in Figure 2, this

nodi fied chuck 30 has a threaded aperture to permt attachnment to the rest
of the double seam form ng apparatus (not shown). 20 In contrast to
the chuck of Figure 2 the nodified chuck 30 is designed to drive initially
on the relatively large chuck wall 32 w thout entering deeply into the
anti - peaki ng bead 25. ] ck
wal | 32 and cylindrical I:'ﬂ{elt fé%rﬁ_@r Irgggié h‘gi‘ié %ﬁ %Ptl é gwésg S:e gr?r:gl
during 1st and 2nd Mrmd @hapsamipsgakready wefivd forThéoshngca®® shown in

“Figure 5 has an an e%ﬂs.%tﬂ nb head is
designed-to enter tF ﬂﬁkﬁgjﬁﬁ\%\nﬁt’dﬁigtf@g% |negor g{éu‘%{% ng a coati ng
on the can end; notOl‘P%ﬁB‘(ﬁd dihiake cdampheg coh ctha @é‘%éeséﬁ#mc‘élﬁs thieolR"|

Figure 2. 5 seam ring resulted in improved pressure retention.
Further tests were done using a chuck wall angle and
chuck drive surface inclined at nearly 45°: Table 2 shows
the improvement observed:- -

Table 2
10 .

Chuck Angles B°

Sample h," h;" h," 43° 43° with

Code _ _ seam ring
J 0.270 0.094 0.09 70.9 89.1
K 0.280 0.104 0.10 70.0 86.6
L 0.290 0.114 0.11 68.7 93.3

Table 2 is based on observations made on can ends
made of aluminium coated with polymer film (ALULITE) to

15 have a chuck wall length of 0.198" up the 43° slope.

It will be observed that the container pressures
achieved for samples J, K L 70.9, 70.0 and 68.7
respectively were much enhanced by clamping the double
sSeam.

20 In order to provide seam strength without use of a
clamping ring, modified chucks were used in which the
drive slope angle C° was about 43° and the cylindrical
surface 33 was generally +4° and -4°. Results are shown
in Table 3.
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wi |

be understood that first operati

on seamng is f

PCT/ GB96/ 00709 9 It
ormed usi ng apparat us

as.described with reference to Figure 1. Figure 6 shows the nodified can
end and chuck during 5 formation of a first operation seam shown at the

| nter o ded. poYORREAS

rmed by a first operation roll 34 adjacg
flange of the can end and flange 11 bogghfggﬁ%ﬂ?ing

relative rotation as between the can end 22 10 and first operation rol

t he edge between the chuck drive wall
pi nching force between chuck 30 and rol

32 and

i ndrical
34 to deformthe chuck wal l

wal |

33 exerts a

can end as shown. After conpletion of the first operation seamthe 15

first operation roll
second operation rol
seam supported by the chaP

operation rol

conpl etes a doubl e

10

38 |

fo3h "t

is swng away fromthe first operation seamand a
nwards to bear upon the first operation
sik%/k rotation as between the second

38 and first operation seam supported by a 20 chuck wal l
seam as shown in Figure :
.SAMPLE MATERIAL LINING CHUCK PRESSURE

CODE COMPOUND | ANGLES
. DRIVE/WALL
c 0.224 5182 with 43° -66.7
g 0.23 Alulite with 43°/4° 79.0
h 0.224 5182 with 43°/4° 93.6
b) 0.23 Alulite | without 43°/4° 85.6
k 0.244 5182 without 43°/4° 89.6
1 0.23 Alulite | without 43°%/-8° 77.9
m 0.25 Alulite without 43°/-3° 89.8
n 0.23 Alulite without 43°/0° 88.5
o 0.25 Alulite | without 43°/0° 95.9

ALL PRESSURES IN PSIG

ALL CODES

Reform Pad DPia. 1.860 (202 Dia).

0.270" unit Depth h; 0.094" Panel Depth
Table 3 shows Code "O" made from 0.25mm Alulite to

give 95 psi Pressure Test Result indicating a can end

suitable for pressurised beverages.

Further chucks with

various land 1en§ths (slope) were tried as shown in Table

4.

heet Has Been Replaced
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7 and bring the upper portion 24 of the chuck wall 24 to lie tightly

agai nst the can body neck in a substantially upright attitude as the double
seamis tightened by pinch pressure between the second operation roll 38
and chuck 25 30. Can ends according to the invention were nmade from

al um nium al | g nd an al um nium al |l oy 3004/ pol yner | am by
CarnaudwbtalbJ&oﬁ#%éP?the trade mark ALULI TE. Each can end magéygﬁggk§§ a
double seamto a 30 drawn and wall ironed (DW) can body using various
chuck angl es and chuck wall angle as tabul ategsin Table 1 which WO

96/ 37414 PCT/ GB96/ 00709 10
records the pressure inside a can at which the can ends failed:- WO
96/ 37414 : .
PCT/ GB96/ 00709 11 [err] Table 4
CHUCK WALL ANGLE
VARIABLE 43°/0° 1.9mm LAND SHARP 43°/0° 1.27MM LAND R. 0.5MM
CODE TRANSITION BLEND
No. D.SERM WITH D.SEAM | NO. D.SEAM WITH D.SEAM
RING RING RING RING
7 97.08 101.7 95.24 101.54
8 91.52 94.5 91.2 50.37
9 88.33 91.3 90.4 97.38

ALL PRESSURES IN PSIG

5 CODE
7 = 0.25mm Alulite, O 1.860" Reform Pad,
0.94" Panel; h; depth = 0.09"
8 = 0.23mm Alulite, O 1.860" Reform Pad,
0.104" Panel; h; depth = 0.10"
10 8 = 0.23mm Alulite, O 1.860" Reform Pad,
0.114 Panel; h,; depth = ¢.11"

Table 4 shows results of further development to seaming

0.270" h; Depth,
0.280" h, Depth,

0.290" h; Depth,

chuck configuration to bring closer the pressure resistance
of ring supported and unsupported double seams.
15 Table 4 identifies parameters for length of
generally vertical cylindrical surface 33 on the seaming
chuck 30, and also identifies a positional relationship
between the chuck wall 24 of the end and the finished
double seam. It will be understood from Figure 7 shows
20 that the forces generated by thermal processing or
carbonated products are directed towards and resisted by

the strongest portions of the completed double seam.

This Sheet Has Been Replaced




WD 96/ 37414
edrly results given in Table 1 showed that the can end shape was al ready
for closing cans containing relatively |low pressures. |t was also
observed t hat cl anpi ng of the double seamw th the "D' 5 seamring resulted

usef ul

12 PCT/ GB96/ 00709 The

in inproved pw%ﬁ retentlon Further tests were done usi ngpcaycivétzoval |
angl e and chu I'VEé surface inclined at nearly 45[err]: Table 2 shows the
i mprovenent observed:- Table 2 10 Chuck Angles B Sanple h[err]™
h[err]™ h[err]™ 43[ err] 43 wigh Code

seamring J 0. 270 0. 094 - 0.09 70.9 89.1 K

0. 280 0. 104 0. 10 70.0 86.6 L 0. 290 0.114

0.11 68. 7 93.3 Table 2 is based on observations nade on can ends

| d f al fil
e o ol um i Um SOt o N PUNEET LI ABATE) £hodSe AR, Tl

cont ai ner pressureschuck designed to give double seam in accordance with

s -

10

15

20

parameters and relationships identified in Table 4.
Typically:- As shown in.Figure 8 the chuck comprises a
cylindrical land of length 'l' typically 0.075" and
frustoconical drive surface 32 inclined at an angle Y°,
typically 43°, to the cylindrical to which it is joined
by a radius R typically 0.020". BAngle "X" is typically
90°.

Table 5
CODE | GAUGE ~ DIMENSIONS PRESSURE (AVE)
hz h; PSI (bar)
20 | .23mm_ | .290" 093" 92.6__ (6.383)
21 | .23mm .290" 023" with compound 92.8 (6.402)
26 | .23mm | .2705" .0935" 89.88 (6.144)
27 |.23mm | .2705"  .0934" with compound [8B.0  (6.071)
28 | .23mm | .290" .093" 93.0  (6.419)
29 |.23mm | .290"  .112" 97.5 _ (6.125)
30 | .23mm | .270" .0935" 87.9  (6.062)
31 [.23mm | .270" .0935" 87.2 (6.013)
34 |.25mm | .290" .113" _ | 112.9 _(7.787)
36 | .25mm | .288" .092" 105.8  (7.293)
37 | .25mm__| .288" _092" with compound }107.3 (7.402)
38 | .25mm | .2705" . 095" 102.6 (7.077)
- 516 (| .25mm .250" .092 with compound 100.6 (6.937)

All variables made from Alulite, 10 Cans per variable.
The can ends may be economically made of thihner
metal if pressure retention requirements permit because
these can ends have a relatively small centre panel in a
stiffer annulus.
Figure 9 shows a can 12a, closed according to this
invention, stacked upon a like can .12b shown sectioned so

that stacking of the upper can on the lower can end is

" This Sheet Has Been Re,i
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achieved for sanples J, KL 70.9, 70.0 and 68.7 respectively were much
enmhanced by cl anping the double seam 20 In order to provide seam
strength without use of a clanping ring, nodified chucks were used in which
the drive slope angle CJerr] was about 43 and the cylindrical surface 33
was generally +4g3£7r4l4 and -4[err]. Results are shown i n Tabl epcircBosov¥on

96/ 37414 PCT/ GB96/ 00709 13 Table 3
Resul ts SAVPLE MATERI AL LI NI NG CHUCK PRESSURE CODE
COMPOUND ANGLES DRI VE/ WALL c 0.224 5182 W th 43[ err]
66.7 ¢ 0.23 Alulite W th 43[err?/4[err] 79.0 h

0. 224 5182 wth 43[err]/ 4] err] 93.6 0.23 Alulite W t hout
43[err]/ 4] err] 85.6 k 0. 244 5182 wi t hout 43[err]/4[err]
iIQmGi lte W|0t ﬁguf‘l ul'i te4§][vm { hﬁ ﬁhows a8§;%r2[21a{, AE.Iloseli accorczlng to this 0.25

‘invention, stacked upon a like can 12b shown sectioned so
that stacking of the upper can on the lower can end is
achieved by a stand bead 3la of the upper can fits inside

5 the chuck wall 24 of the lower can end with the weight of .
_the upper can resting on the double seam 34 of the lower
can end.

The clearance between the bottom of the upper can
body and lower can end may be used to accommodate ring

10 pull features (not shown) in the can end or promotional
matter such as an coiled straw or indicia.

Using the experimental data presented above, a
computer programme was set up to estimate the resistance
to deformation available to our can ends when joined to

15 containers containing pressurised beverage. The last two
entries on the table relate to a known 206 diameter
beverage can end and an estimate of what we think the
KRASKA patent teaches.

S
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88.5 o 0.25
95.9 ALL PRESSURES IN PSIG 5 ALL

‘43[err]/0[err]

Wi t hout

0.23 Alulite

n -
Alulite

43[err]/0

wi t hout

0. 270" unit Depth h[err] 0.094"

suitabl e for preefmghcRRTO

engths (slope) were tried as

made from0.25mm Alulite to give 95 psi

CODES Reform Pad Dia. 1.860 (202 Dia).
j ndi cating a can end 10
ucks with various |and

Pressure Test

Panel

wo
urt

shown in Table 4.

Depth Table 3 shows Code "0"
F Eer EL

bever ages.

17

WD 96/ 37414

PCT/ GB96/ 00709 14 Table 4 CHUCK WALL ANGLE VARI ABLE

43[err]/0O[err] 1.9mm

TRANSI TI ON

1.27MM LAND R 0. 5MM CODE

LAND SHARP 43[err]/0O[err]

Rl NG

101.54 8

BLEND NO. D. SEAM W TH D. SEAM NO. D. SEAM W TH D. SEAM RI NG
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9 88. 33 91.3 9738 ALL PRESSURES I N

anNn._ A
PSIG5 CODE 7 = 0.25m Alulite, O 1.8GQ" .270" h[err] Depth,
0.94" Panel: h[err] depth = 0.09" 8 w mrl“ |i {I! O 1.860" Reform Pad,
h[ [ .

0. 280" h[err] Depth, 0.104" Panel; = "10 9 = 0.23mMm

_s

Alulite, O 1.386%, ?ng;p; m Pad, 0.290" h[err] Depth, 0.114 Panelscir¢seodroe
depth = 0. 11" Tag e Z shows results of further devel opnent to seam ng chuck

configuration to bring closer the pressure resistance of ring supported and
unsupported doubl e seans. 15 Table 4 idegstifies paraneters for

| ength of generally vertical cylindrical surface 33 on the seam ng chuck
30, and also identifies a positional relationship between the chuck wall 24
of the end and the finished double seam It will be understood from Fi gure
7 shows 20 that the%é£§ﬁ§s gener at ed- by thermal processing or carbqnated

- products are direct rds and resi-sted by the strongest portions of the
conpl eted doubl e seam WO 96/ 37414

PCT/GBQGAOO709 1. A can end comprising a peripheral cover hook, a
chuck wall dependent from the interior of the cover hook,
an outwardly concave annular reinforcing bead extending
radially'inwards from the chuck wall, and a central panel
supported by an inner portion of the reinforcing bead,
characterised in that, the chuck wall is inclined to an
axis perpendicular to the exterior of the central panel
at an angle c between 20° and 60°, and the concave cross
sectional radius of the reinforcing bead is less than
0.75mm. _

2. A can end according to claim 1 wherein the angle of
the chuck wall to the perpendicular is between 40° and
45°.

3. A can end according to claim 1 or claim 2 wherein an
outer wall of the reinforcing bead is inclined to a line
perpendicular to the central panel of the can end at
angle between -15° and +15° and the height h, of the
outer wall is up to 2.5mm.

4. A can end according to claim 1 to claim 2 wherein
the reinforcing bead has an inner portion parallel to an
outer portion joined by said concave radius.

5. A can end according to any preceding claim wherein
the ratio_of the diameter-of the central panel to the
diameter of the peripheral curl is B0% or less.

6. A can end according to any preceding claim when made
of a laminate of thermoplastic polymer film and a sheet
aluminium alloy or tinplate or electrochrome coated
steel.

- Thi eet Has Been Reﬁaced

LT



15 Table 5 Shows results obtained\TTDﬁ+a\L¥QLE§;ﬁzS?n1chuck designed to
gi ve doubl e seamin accordance w aneters el ati onships identified

in Table 4. Typically:- As shomm chuck conprises a 5
cyl-indrical |and of Iength 1" typic g”d frustoconical drive
tyblca

surface 32 ingj agﬁg.ln tan angle Y[err], 43[err], 8Eéf)§ngsmo709 )
|

cylindrical to Is joined by a radius R typically O. le "X
is typically 90[err]. 10 Table 5 CODE GAUGE DINENSICNS
PRESSURE (AVE) h[err] h[err] P&y (bar) 20 .23mm

. 290" 093" 92.6 (6.383) 21 .23mm . 290" 093" with
conpound 92.8 (6.402) 26 .23mm . 2705" . 0935"

89.88 (6.144) 27 .23mm . 2705" . 0934" mnth conpound 88.0 (6. 071)

B0 215290 7. W%an end aggorging to, s18%a05 whErith )1 4mi RANT

. 0935" comprisgg. 8 poLﬁefﬁymen&&tera?hhhalaté?fwlm_on.&935"
87.2 (6.013) 34

(7.787) 36 . 25mm a1ty{{fion “Oganganest > alloy sheet legsthen 3’%?’%33)

{(0.25mm) thick.
8. A method of forming a double seam between a can body
and a can end according to any preceding claim, said
method comprising the steps of:-
placing the curl of the can end on a flange of a can

body supported on a base plate; locating a chuck within
the chuck wall of the can end, said chuck having a
frustoconical drive surface of substantially equal slope
B° to that of the chuck wall of the can end and a
substantially cylindrical surface portion extending away
from the drive surface; causing relative motion as
between the assembly of can end and can body and a first
operation seaming roll to form a first operation seam,
and thereafter causing relative motion as between the
first operation seam and a second operation roll to
complete a double seam, during these seaming operations
the chuck wall of the can end becoming bent to contact
the cylindrical portion of the chuck.
9. A method according to claim 8 wherein the
substantially cylindrical surface portion of the chuck is
inclined at an angle between +4° and - 4° to the
longitudinal axis of the chuck.
10. A can end substantially'as herein before described
with reference to Figures 4 or 7 of the accompanying

’ drawings.

11. A method of forming a double seam substantially as

hereinbefore descrlbed with reference to Flgures 5 to 8

of the accompanylng drawings.
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37 .25mMmm . 288" .092" with conmpound 107.3 (7.402) 38 . 25mMm

. 2705" . 095" 102.6 (7.077) 516 .25mm . 250"
.092 with conpound ~ 100.6 (6.937) Al variables nade fromAlulite, 10
Cans per variable. 15 - The can ends may be economi cally nmade of
t hi nner netal ure retention requirements permit becau§@r,lé_md§an
ends have a re atlveP§ small centre panel in a stiffer annul us Igure 9
shows a can 12a, closed according to this ¢ invention, stacked upon a

| i ke can 12b shown sectioned so that stacking of the upper can on the
| ower can end is WD 96/ 37414

PCT/ G3B96/ 00709 16 Figure 9 shows a can 12a,

i nvention, stacked upon a @i ke can712b*““fA yctigoned so that stacking of
. the upper can on the lo _8~ach|eveul-. and—bead 3la of the

closed-according to this

“upper can fits inside 5{_the chuck hall 24;of d with the
. wei ght of the upper can Yes¥Ang e |l ower can end.
: The cl earance bFi\gen'th H OFT
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body and | ower can end may be used to accommpdate ring 10 pull features
(not shown) in the can end or pronotional matter such as an coiled straw or
indicia. Using the experinmental data presented above, a conputer programre
was set up to estimate the resistance to deformation available to our can
~ends when joi ngdefgade CONtainers containing pressurised bev 6/00709€

| ast two entries on the table relate to a known 206 di aneter everage can
“end and an estinate of what we think the KRASKA pat ent teaches.

96/ 37414

PCT/ GB96/ 00709 17 [err] WD 96/ 37414

PCT/ GB96/ 00709 18 CLAI M5 1. A can end conprising a peripheral cover hook,
a chuck wall dependent fromthe interior of the cover hook,

23
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an outwardly concave annul ar reinforcing bead extending radially inwards
fromthe chuck wall, and a central panel supported by an inner portion of
the reinforcing bead, characterised in that, the chuck wall is inclined to
an sfaxi s perpendicular to the exterior of the central panel at an angle c
bet ween 20[err [err], and the concave cross sectional - ' ﬁTB; t he
rei nforcing béggQ@E” gss than 0. 75mMm 2. A can end accordingéﬁguc aﬂ% 1
wherein the angle of the chuck wall to the pgipendicular is between 40 and
45[err]. 3. A can end according to claim1l or claim2 wherein an outer
wal | of the reinforcing bead is inclined to a |ine perpendicular to the
central panel of the can end at angle between -15 and +15 and the hei ght h4

of the outer wall is up to 2.5nm 4. A can end according to claim1l to
claim2 wherein the reinforcing bead has an inner portion parallel to an
outer portion joined by said concave radius. 5. A can end according to
any preceding claimwherein the ratio of the dianmeter of the central panel
to the dianeter of the peripheral curl is 80%or |ess. 6. A can end
accordi'ng to any precedi ng claimwhen nade of a |am nate of thernoplastic
~polymer filmand a sheet :
Fig.6.
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alumniumalloy or tinplate or electrochronme coated steel. WO 96/ 37414
PCT/ GB96/ 00709 19 7. A can end according to claim5 wherein the | amnate
conrpri ses a pol yethyl ene teraphthalate filmon an al um ni um - manganese -
al Iroy sheet less than 0.010 (0.25mm) thick. 8. A nmethod of formng a
doubl e seam beiwaagR7fAscan body and a can end according to any pprRESENAED
claim said nethod conprising the steps of:- placing the curl of the can
end on a flange of a can body supported on g,base plate; locating a chuck
wi thin the chuck wall of the can end, said chuck having a frustoconical
.drive surface of substantially equal slope Blerr] to that of the chuck wall
~of the can end and a substantially cylindrical surface portion extending
away fromthe drive surface; causing rela C
assenbly of can end and can body and a JFFESE™] S3iamli
a firset operation seam and thereafter [causing ré€l ative TofTon
t he

roll to form
as between

Fig.8.
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first operation seamand a second operation roll to conplete a doﬁf’%sﬁe"’a -1

duri ng these seam ng operations the chuck wall
to-contact the cylindrical

t he chuck.
ref erence

d subst i
or 7 of t

10. Ac
to Figures

A portion of the-chuck. 9.° . :A nethod accor
cldim8 wherein the substantially cylindrical surface portion of fhe
is inclined at an angle between +4[err] and - 4 to the |ongitudi SHpgs
et 1Pual Sl ety SHEhALAORESCT 1| DGl
€ accCoMnpmatignal

of the can end becompmMpent
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A can end (22) comprising a peripheral cover hook (23), a chuck wall (24) dependent from the interior of the cover hook, an
outwardly concave annular reinforcing bead (25) extending radially inwards from the chuck wall, and a central panel (26) supported by an
inner portion (27) of the reinforcing bead, characterised in that, the chuck wall (24) is inclined to an axis perpendicular to the exterior of
the central panel at an angle between 20° and 60°, and the concave cross-sectional radius of the reinforcing bead (25) is less than 0.75 mm.




