=

CCNTAINER BEADING Thls invention relates to a method of beadi ng a
container. Mre particularly, {but :not excl usively, Tt él'aties to a net hod

of . nanufacturlng a can body p!ﬂwnded w.th a . beading., zqng and an i nprovement
in the beading 5 operation itsglf. In t he . nanujactuhe .0f"a -"thr e Rlﬁ%memR
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cylindrical can, two |ongitudipal -edges of ‘a r@ptan ula@zblank
typically melded t oget her or sgamed so as i
ends are attached, usually by a double sean1 10 to forn1the co
cont ai ner. Annular beading of .the .. .:

CONTAINER BEADING

This invention relates to a method of bsading a
container. More particularly, but not exclusively, it
relates to a method of manufacturing a can body provided
with a beading zone and an improvement in the beading
operation itself.

In the manufacture of a "three piece" cylindrical
can, two longitudinal edges of a rectangular blank are
typically welded together or seamed so as to form a sleeve
to which two ends are attachad, usually by a double seam,
10 to form the completed container. Annular beading of the

sleeve has been used in order to increase the radial
strength of the can but this.can only be achieved by a

m

compromise involving a loss in the axial strength. The
inclusion of a beading zone thus increases the radial

15 strength of a metal containerr but reduces resistance to
axial loads.

Beading of this type is known in which a number of
circumferential beads are impressed in the form of grooves
which ars parallel to eacn other and regularly spaced to

20 create an annular beading zona. The beading zone is
genarally located in the central part of the can body,
between two smooth annular zones.

Similarly, for a "two piece" can, it is known to use
the same beading technigue on a can body which has been

25 drawn and to which a single end is seamed.

According to the present invention, there is
provided a method of beading a cylindrical metal can body
comprising impressing grooves which form a ptedetermined
number of annular beads substantially parfallel to and

30 regularly spaced from each other, the beads providing an
anaular beading zone which is located between two smooth
zones, charactsrised by impressing at least ones bead at
th2 end of the beading zone less deeply than the other
“beads.

35 Th2 provision of one or more shallow beads at the end
of the beading zone has been found by the Applicant to



sl éeve-has been used in order to increase the radial strep of the can
but this can only be achieved by a conproni se i nvol vi ng a edal
strength. The inclusion of a beading zone thus increases t ﬂi}
strength of a netal container but reduces resistance to a

Beading of this type is known in which a number of circunferential beads
are inpressed in the formof grooves which are parallel to each other and

regul arly spaced to 20 createan annular'%éading zone. The beadi ng zone is
~generally located in the central part of the can body, -

improve the performance of the container when axially
loaded. Furthermore, two types of deformation described
below which give rise to weak points in the can and can be
a source of collapse are alleviated or completely
5 eliminated by the inclusion of these shallow beads. The
removal of these deformations thus significantly, improves
"the performance of the can when axially loaded.
The present invention has the advantage that the
axial strength of the can is improved without any
10 reduction in the radial strength. This radial strength is
not reduced in comparison with a can having a traditional
beading zone formed with equal depth grooves. The gain in
mechanical performance when axially loaded over a can
having nominally deep beading (0.4mm) has been shown to be
15 of the order of 15%. Thus the performance of the can when
axially loaded is greatly increased without decreasing
the radial strength.
The first deformation which the provision of at
least one shallower groove at the extremity of the beading
20 zone has been found to eliminate completely is the problem
of "springback". Springback is attributed to radial
shrinkage of the metal after beading and leads to a more
accentuated corrugation than foreseen, the corrugation
projecting outwards at each extremity of the beading zone.
25 Any slight overall deformation, known as "en diabolo"
of the can body is very greatly reduced by the provision
of shallow beading in accordance with the present
invention., This deformation results in curvature of the
beading zone which decreases the .can performance, in
30 particular the ability of the can to withstand axial
loads. Even where some slight curvature remains in the
beading zone, the axial load performance is greatly
imgroved by the use of shallow beads.
In one embodiment there may be a plurality of beading
35 zones. Preferably, at least two shallower beads are
provided, usually one at each extremity of the or each
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bet'ween two snmooth annul ar zones. Sinilarly, for a "t wo qjeg "
known to use the same beadi ng techni que on a can body whi & 3
drawn .and to which a single end is seaned. According to thghk
invention, there is provided a nethod of beading a cylindriiksall

body conpri sing i npressing grooves which forma predetern ned nunber of
annul ar beads substantially parallel to and 30 regularly spaced from each
ot her, the beads providing an annul ar beadi ng zone which is | ocated between
two snmoot h zones, characterised by inpressing at | east one bead at

beading zone. Alternatively, a plurality of shallower
beads may be provided at each end of the or each beading
zone.
According to the form and type of can body, between
5 two and four beads may advantageously be provided at each
extremity of the or each beading zone. In a further
embodiment, where several shallower beads are impressed,
these may typically increase in depth with distance from
the adjacent smooth annular zone.

10 According to a further aspect of the present
invention, there is provided a metal container having a
cylindrical body which is stiffened radially by parallel
annular beads which are regularly spaced relative to each
other, the beads forming at least one annular beading zone

15 located between two smooth annular zones, characterised
in that at least one bead at the end of the or each
beading zone is less deep than the others.

A preferred embodiment of container beading will now
be described, by way of example only, with reference to

20 the drawings, in which:

Figure 1 is a side view of a can body according to
the invention; _

Figure 2 is an enlarged parfial side section of the
area II of Figure 1 showing the beading of the present

25 invention; and

Figure 3 is an enlarged section of beading apparatus
and can side wali, illustrating the beading of a
cylindrical sleeve with a smooth wall.

Figure 1 shows a cylindrical can body 11, here formed

30 from a rectangular blank which has had its' two
longitudinal edges joined and then welded or seamed to
form a sleeve. The join is not shown in figure 1. The
two extremities 12, 13 of the sleeve have been flanged so
as subsequently to form double seams with respective can

35 ends.

In order to increase mechanical strength,
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thé end of the beading zone | ess deeply than the other beads, 35
provi'sion of one or nore shall ow beads at the end of the beadH B
been found by the Applicant to -2- inprove the performance “
contai ner when axially | oaded. Furthernore, two types of defor

descri bed bel ow which give rise to weak points in the can and can be
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particularly in the radial direction, the can body has
been beaded around its circumference. Shock-resistant
beads 15 in the vicinity of tﬁe two extremities of the
sleeve are shown but do not form part of the present
invention.

An annular beading zone 17 is provided in the
central portion with a number of circular beads 18 in the
form of grooves, which are parallel and regularly spaced
relative to each other. Consequently, this beading zone
is located between two smooth annular zones 19, 20 where
the initially cylindrical can body has not undergone any
deformation.

In the example shown in the drawings, which
corresponds to a typical type of can, the beading zone
comprises nineteen beads 18, which have been obtained by
rotating the can whilst squeezing the can body between a
roll 21 and a fixed member 22, as shown in figure 3. Each
bead comprises corrugations of adapted dimensions and
shapes. In figure 3, the apparatus is shown prior to
bringing the roll 21 énd fixed member 22 together to bead
the can body.

In aecordance with the invention, at least one bead

18a is impressed less deeply than are the others, this

bead being situated at the end of the beading zone. In

the examples represented, two such shallower beads 18a,
18b have been impressed at each end of the beading zone
with different depths increasing from each neighbouring
smooth annular zone. Clearly a different number of
shallower beads can be provided according to the form of
the can.

By way of example, in the case specifically
described, the beads are grooves with inclined sides, so

. that the side section of the sleeve as shown in figure .2

appears to be approximately sinuscidal in its beading
zone. The nominal depth of each bead is dg = 0.4mm, with
the bead nearest the smooth annular zone having a depth of
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a §6ufde of collapse are alleviated or conpletely 5 elimnated by the
i ncl usi on of these shall ow beads. The renoval of these q%kg 1 i ogns t hus

si-gni ficantly inproves the performance of the can’when ax lacpth o
present invention has the advantage that the axi al streng‘ ”is
i nproved without any 10 reduction in the radial strength.
strength is not reduced in conparison with a can having a traditional
beadi ng zone forned with equal depth grooves. The gain in nechanica
performance when axially |oaded over a can having nom nally deep beadi ng
(0. 4mm hasdﬂegndﬁgﬂM]éﬁht¥%e second bead from the smooth zone having

a depth of dy = 0.35mm.

As noted above, any projectioan at the junction of the

beading zone and each smooth zone has been eliminated and
5 the can body maintains a substantially cylindrical shape
~ after the beading has been formed.

It will be appreciated that the invention has been
described above by way of example only, and that changes
may be made without departing from the scope of the

10 invention as defined by the claims.
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15 ofithe order of 15% Thus the per f ormance of the can when axi al ly |l.oaded

is gfeatly incre ' asing the radial strenggh...The first
def ormati on whi cﬁﬁmmmggﬂgalﬂi at | east one shall ome?fhlss f das laced
extremty of the betadi ng z as been found to elimna S
the probl em of "springback". Springback is attributed to r I _ e

of the netal after beading and | eads to a nore accentuated corrugation than
fo(eseen, the corrugation projecting outwards at each extremty of the

beadi ng zone. 25 Any slight overall deformation, known as "en di abol 0"
CLAIMS
1. A method of beading a cylindrical metal can body

comprising impressing grooves which form a predetermined
number of annular beads substantially parallel to and

regularly spaced from each other, the beads providing an
annular beading zone which is located between two smocth

w

zones, characterized by impressing at least onz bead at
each éxtremity of the beading zone less deeply than the
other .beads, whereby axial loading performance is
increased without decreasing radial strength of the can.
19 2. A method according to claim 1, charactzrised by
impressing a plufality of shallower beads at =ach
axtremity of the beading zone.
3. A method according to claim 1 or claim 2,
i characterised by impressing a plurality of shallower beads
15 which increase in depth with distance from the adjacent
smootn zone.
4. A metal container having a cylindrical body which is
stiffened radially by substantially parallel annular beads
which are reqularly spaced relative to each other, the
20 beads forming an annular beading zone located betwesn two
smooth annular zones, characterisad in that at least one
bead at each extremity of the beading zone is less deszp
than the others, whersby axial loading performaace is
increased without decreasing radial strength of the can.

~N
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5. A containar according to claim S charactarised by a
plurality of shallower beads at each end of the beading
zoae, |

7. A container according to claim 5 or claim 6,
characterised by a plurality of shallower beads, with

30 depths increasing from the or each neighbouriag smootn
annular zone,
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of' t he cap body is very greatly reduced by the provision Bf.shaIIOM/beading
in accordance with the present invention. This deformation

Bepn Replaced
curvature of the beadi ng zone whi ch decreases the can perfo i
particular the ability of the can to withstand axial | oads. me
slight curvature remains in the beading zone, the axial |oad perfornance is
greatly inproved by the use of shaliow beads. In one enbodi nent there may

be a plurality of beading 35 zones. Preferably, at |east two shall ower
beads are provided, usually one at each extremty of the or each

-7~

CONTAINER BEADING
ABSTRACT
A method of beading a can body with a beading zone
impressed in the central part of the can body, having at

least one bead situated on the end of the beading zone
which is less deep than are the other beads.

Figure 1
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-3- beéading zone. Alternatively, a plurality of shallower beads may be
provi ded at each end of the or each beadi ng zohe. According to the form and
type of can body, between 5 two and four beads nmay advant ageously be

provi ded, at each extremty of the or each beading zone. In a further

enbodi nent, where several shallower bkA3s are.inpressed,

0
Ln\‘ (
Q\
S —+0O
%\ - X
?3\5 :
: |
v (
5
~— g :‘b%
S B
L g ‘:\\
g 2 AN
<X ) {
Cy ] {
RN —~
T "
N S
o
S\_—a’ s

" This Sheet Has Been R.

AT mn lll lill



. 9\

theSe4my typically increase in depth with distance fromthe adjacent
snoot*h annul ar zone. 10 According to a further aspect of the present

i nvention, there is provided a netal container having a cylindrical body
which is stiffened radially by parallel annular beads which are regularly
spaced relative to each other, the b formng at | east one annul ar
beadi ng zone 15 | ocat ed between two snoot h annul ar zones, characterised in
that at | east one bead at the end of the or each beading zone is | ess deep

than the otgers\ A—pT et erret~ewodi nent of container beading will now
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exanple only, with reference to 20 the draw ngs, in

whi ch; ’HEPQA@WENTl SHeETsilde view gf- a can body acgording to the invention;

Figure s—aremntarged partial side section of, the area Il of Figure 1
show hgj t d df |t he presgnt 25 invention; and Figure 3 is an

enl arpefd géh?ﬁ@'kﬁg Beddi ng appg?atus and can gide wall, illustrating the
beadi hglaf a cylindridcg sleeve with a smootth wall'. Flgure 1 shows a

cylinfrical can body 1 here forned i
. . . e
CONTAINER BEADING

This invention relates to a method of beading a
container. More particularly, but not exclusively, it
relates to a method of manufacturing a can body provided
with a beading zone and an improvement in the beading
operation itself.

In the manufacture of a "three piece" cylindrical
can, two longitudinal edges of a rectangular blank are
typically welded together or seamed so as to form a sleeve
to which two ends are attached, usually by a double seam,
10 to form the completed container., Annular beading of the

sleeve has been used in order to increase the radial
strength of the can but this can only be achieved by a
compromise involving a loss in the axial strength. The
inclusion of a beading zone thus increases the radial
15 strength of a metal container but reduces resistance to

wm

axial loads.

Beading of this type is known in which a number of
circumferential beads are impressed in the form of grooves
which are parallel to each other and regularly spaced tbé

20 create, an annular beading zon2. The beading zone is
_generally located in the central part of the can body,
between two smooth annular zones.

Similarly, for a "two piece"™ can, it is known to use
the same beading technigue on a can body which has been

25 drawn and to which a single end is seamed.

According to the present invention, there is
provided a method of beading a cylindrical metal can body
comprising impressing grooves which form a predetermined
number of annular beads substantially parallel to and

30 regularly spaced from each other, the beads providing an
anaular beading zona which is locatzd between two smooth
zones, charactarised by impressing at least on= bead at
‘th2 end of the beading zone less deeply than the other
"beads.

35 ' Tﬁa rovision of ane or more shallow beads at the end
of the beading zone has been found by the Applicant-to



30 froma rectangul ar bl ank which has had its two lo Reppdongd yeddes; Jioi ned
and then wel ded or seanmed to forma sleeve. The joi rswneLugLomnmﬁnﬁ

figufre 1. The two extremities 12, 13 of the sl eeve fhave been flanqugso as
subsequently to form doubl e seans with respective can [351én8b6 ﬁ@éo@dqr to

I ncrease mechani cal strength, -4-- L |
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improve the performance of the container when axially
loaded. Furthermore, two types of deformation described
below which give rise to weak points in the can and can be
a source of collapse are alleviated or completely
5 eliminated by the inclusion of these shallow beads. The
removal of these deformations thus significantly improves
the performance of the can when axially loaded.
The present invention has the advantage that the
axial strength of the can is improved without any
10 reduction in the radial strength. This radial strength is
not reduced in comparison with a can having a traditional
beading zone formed with equal depth grooves. The gain in
mechanical performance when axially loaded over a can
having nominally deep beading (0.4mm) has been shown to be
15 of the order of 15%. Thus the performance of the can when
axially loaded is greatly increased without decreasing
the radial strength.
The first deformation which the provision of at
least one shallower groove at the extremity of the beading
20 zone has been found to eliminate completely is the problem
of "springback", Springback is attributed to radial
shrinkage of the metal after beading and leads to a more
accentuated corrugation than foreseen, the corrugation
projecting outwards at each extremity of the beading zone.
25 Any slight overall deformation, known as "en diabolo®
of the can body is very greatly reduced by the provision
of shallow beading in accordance with the present
invention., This deformation results in curvature of the
beading zone which decreases the can performance, in
30 particular the ability of the can to withstand axial
| loads. Even where some slight curvature remains in the
beading zone, the axial load performance is greatly
improved by the use of shallow beads.
In one embodiment there may be a plurality of beading
35 zones. Preferably, aflleast_tﬁo shallower beads are

prOVided,'usually one at each extremity of the or each
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Its circunference. Shock-resistant beads 15 in the vicyn
extremties of the sleeve are shown but do not form pajt
i nvention. An annul ar beading zone 17 is provided in the
Wi th a nunber of circular beads 18 in the form of groope

paral l el and
beadi ng zone

the initially cylindrical can body has not undergone any
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in the radial direction, the can body has

regul arly spaced relative to _each other. g
10 i s | ocated between two sidoth annul ar nes_19, 20 wherg¢

beading zone. Alternatively, a plurality of shallower
beads may be provided at each end of the or each beading
zone, ’

According to the form and type of can body, between
two and four beads may advantageously be provided at each
extremity of the or each beading zone. In a further
embodiment, where several shallower beads are impressed,
these may typically increase in depth with distance from
the adjacent smooth annular zone.

According to a further aspect of the present
invention, there is provided a metal container having a
cylindrical body which is stiffened radially by parallel
annular beads which are regularly spaced relative to each
other, the beads forming at least one annular beading zone
located between two smooth annular zonef, characterised
in that at least one bead at the end of the or each
beading zone is less deep than the others.

A preferred embodiment of container beading will now
be described, by way of example only, with reference to
the drawings, in which:

Figure 1 is a side view of a can body according to
the invention;

Figure 2 is an enlarged partial side section of the
area II of Figure 1 showing the beading of the present
invention; and

Figure 3 is an enlarged section of beading apparatus
and can side wall, illustrating the beading of a
cylindrical sleeve with a smooth wall.

Figure 1 shows a cylindrical can body 11, here formed
from a rectangular blank which has had its two
longitudinal edges joined and then welded or seamed to
form a sleeve, The join is not shown in fiqure 1. The
two extremities 12, 13 of the sleeve have been flanged so
a3 subsequently to form double seams with respective can
ends,

In order to increase mechanical strength,



-def or mat i on.
type of can, the beading zone 15 conpri ses nlnBEE@mﬁpg@ﬁ&%¢§,
have been obtai ned by rotating the can whilst squeezin

betmeen aroll 21 and a fixed nenber 22, as shown injf g%aﬁ 3. Each

typi cal

apparatus is shown prior to 20 bringing fhe roll 21

I'n the exanple shown in the draw ngs,

together to bead the can body. .In accordance with tHhe invention, I

one bead
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particularly in the radial direction, the can body has
been beaded around its circumference. Shock-resistant
beads 15 in the vicinity of the two extremities of the
sleeve are shown but do not form part of the present
invention,

An annular beading zone 17 is provided in the
central portion with a number of circular beads 18 in the
form of grooves, which are parallel and regularly spaced
relative to each other. Consequently, this beading zone
is located between two smooth annular zones 19, 20 where
the initially cylindrical can body has not undergone any
deformation. _

In the example shown in the drawings, which
corresponds to a typical type of can, the beading zone
comprises nineteen beads 18, which have been obtained by
rotating the can whilst squeezing the can body between a
roll 21 and a fixed member 22, as shown in figure 3. Each
bead comprises corrugations of adapted dimensions and
shapes. In figure 3, the apparatus is shown prior to
bringing the roll 21 and fixed member 22 together to bead”
the can body.

In accordance with the invention, at least one bead
18a is impressed less deeply than are the others, this
bead being situated at the end of the beading zone. In
the examples represented, two such shallower beads 18a,
18b have been impressed at each end of the beading zone
with different depths increasing from each neighbouring
smooth annular zone., Clearly a different number of
shallower beads can be provided according to the form of
the can.

By way of example, in the case specifically
described, the beads are grooves with inclined sides, so
that the side section of the sleeve as shown in figure 2
appears to be approximately sinusoidal in its beading

zane. . The. nominal depth of each bead is dg = 0.4mm, with

the bead nearest the smooth annular zone having a depth of

ich



18a is Inpressed |l ess deeply than are the others, this } I.fuated
at the end of the beading zone. In 25 the exanples re

shal I'ower beads 18a, 18b have been inpressed at each nc Ttre g
zone with different depths increasing fromeach neigh {1 gﬁgdéh apniil ar
zone. Clearly a different nunber of shallomer beads c&n gr

according to the formof 30 the can. gay of exanpl ¢, S

specifically described, the beads are gr oves with inglined sides, so that

t he side section of the sleeve as shown in figure 2
d1 = 0.3mm and the second bead from the smooth zone having
a depth of d9p = 0.35mm.

As noted above, any projection at the junction of the

.beading zone and each smooth zone has been eliminated and
5 the can body maintains a substantially cylindrical shape
after the beading has been formed,.

It will be appreciated that the invention has been
described above by way of example only, and that changes
may be wade without departing from the scope of the

10 invention as defined by the claims.
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appears to be apﬁmiwmately sinusoidal in its beading 35 zone. The nomi nal

dept h*of each be ” w,’ mf:” 4mm wth the bea —esithe snooth
annul ar zone hav -5- d[err] =0.3 éhdhﬂhﬁﬁseoond*bead
fromthe snooth zone haV|Hg Y dbpth of d2 = 0.35 “Toted-above, hny

projection at the junction of the beading zone andje Ch!f'ﬁ?ﬁ;th zone has
been elim nated and

CLAIMS -

1. A method of beading a cylindrical metal can body
comprising impressing grooves which form a predetermined
numper of annular beads substantially parallel to and
regularly spaced from each other, the beads providing an
annular beading zone which is located between two smocth
zones, characterized by impressing at least onz bead at
each axtremity of the beading zone less deeply than the
other beads, wheraspy axial loading performance is
increased without decreasing radial strength of the can.
10 2. A method according to claim 1, charactarised by
impressing a plurality of shallower beads at =ach
extremity of the beading zone.

(€3]

3. A method according to claim 1 or claim 2,

characterised by impressing a plurality of shallower beads
15 which increase in depth with distance from the adjacent

smootn zone.

4. A metal container having a cylindrical body which is

stiffened radially by substantially parallel annular beads

which are regularly spaced relative to each other, the
20 beads forming an annular beading zone located batween two
smooth annular zones, characterisad in that at least one
bead at each extremity of the beading zone is less deep
than the others, whersby axial loading performance is
increased without decreasing radial strength of the can.
5. A containar according to claim 5 charactarised oy a
plurality of shallower beads at each end of the beading
zone.

N
(WA}

7. A container according to claim 5 or claim 6,
characterised by a plurality of shallower beads, with

30 depths increasing from the or each neighbouring smooth
anmilar zone.



5 the can- body maintains a substantially cylindrical shape after the
beadi ng has been fornmed. It will be appreciated that the invention has been
descri bed above by way of exanple only, and that changES'ﬁ&y be .nade |

wi thout departing fromthe scope of the 10 invention as ‘defined:by the 5
cl ai ns. CLAI M5 1. A nmet hod of beading a cyllndrlcaL nmetal -can- body
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CONTAINER BEADING
ABSTRACT
A method of beading a can body with a beading zone
impressed in the central part of the can body, having at

least one bead situated on the end of the beading zone
which is less deep than are the other beads.

Figure 1
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conpri'sing i npressing grooves which forma predeterm ndRMéﬁf’EHT SHaEnl A
beads substantially parallel to and regularly spaced f{om each offer;—{hg
beals providing an 5 annul ar beadi ng zone which is | ochtgd WYAWWV\D
snoot h zones, characterized by inpressing at | east onef bpad at ea
extremty of the beading zone | ess deeply than the oth . y
axi al | oading performance is increasdd2w t hout decreading radial strength
of the can. 10 2. A nmet hod according to claim1l, characterised by
impressing a plurality of shallower beads at each extremty of the beading

zone.
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3. Awethod according to claim1 or claim2, charac{eRifsadriyyt @iessi Ng
a plurality of shallower beads 15 which increase in deprhw-th-di-staht
fromthe adjacent snooth zone. 4. A nmetal container} having a cylindrijcal
body which is stiffened radially by substantially parfal) ell4%ANG #®96bdads

which are regularly spaced relative to each other, the eads formjing an
annul ar beadi ng zone | ocated between t&@ snoot h annulfar zones,
characteri sed i t one bead at each extrem g
zone is | ess deg) than the , Whereby axial |oading performance is
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dect easi ng radial strength of the pamsigs! splicaton No.
?R&k@kmﬁmﬁmmcteri sed by a pl [ipa}jigpoDioshg! | over
0

i ncreased w t hout
cont ai ner accoffl ng

beads (0 t he beadi ng zone. 7. A contaj ner _according to claim
FPTRE B TR (Dohticuafiin of itthni Stof e firsssherh)l ower beads, with 30
ing fromth i i .

A method of beading a can body (11) with a beading zone (17)
impressed in the central part of the can body, having at
least one bead (18a) situated on the end of the beading zone
which is less deep than are the other beads.
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