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©  Machine  for  annular  beading. 

©  Beading  machine  comprising  an  external  roll 
(12)  and  a  core-support  (13)  comprising  two  internal 
rolls  (28,29),  the  leading  edge  (56)  of  the  external 
roll  being  approximately  elliptical. 

This  machine  is  thus  suitable  for  forming  a  deep 
bead  on  a  metal  cylindrical  element  such  as  a  can 
body. 
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The  invention  relates  to  annular  beading  of  a 
metal  cylindrical  element.  In  particular  the  invention 
relates  to  the  annular  beading  of  a  can  body 
formed  from  sheet  metal,  more  particularly  from  a 
sheet  of  double  reduced  thin  steel. 

The  invention  also  concerns  a  beading  ma- 
chine  for  forming  such  a  metal  cylinder. 

Patent  Application  FR  88  15  548  describes  a 
process  for  forming  an  internal  annular  flange  in  a 
can  body.  This  annular  flange,  situtated  slightly 
axially  spaced  from  the  open  end  of  the  can  body, 
allows  a  flexible  cover  hermetically  closing  the 
opening  to  be  sealed,  until  the  first  removal  of  the 
product  contained  in  the  can.  This  annular  flange  is 
the  result  of  two  operations.  First  of  all  one  makes 
an  annular  beading,  at  a  slight  axial  distance  from 
the  opening  and  one  then  carries  out  an  appro- 
priate  flattening  of  this  bead.  The  bead  has  to  be 
relatively  deep  in  order  subsequently  to  give  rise  to 
an  annular  flange  sufficient  for  the  heat-sealing  of 
the  cover.  This  can  pose  problems  with  certain 
metals  or  alloys,  such  as  in  particular  the  "double 
reduced"  steel,  used  more  and  more,  with  which 
one  makes  metal  cans  of  low  thickness  and  high 
mechanical  strength. 

The  invention  in  particular  allows  these  objec- 
tives  to  be  attained  and  these  problems  to  be 
solved. 

According  to  a  first  embodiment  of  the  inven- 
tion,  there  is  provided  a  machine  for  annular  bead- 
ing  of  a  metal  cylindrical  element  such  as  for 
example  a  can  body,  the  machine  comprising  an 
external  roll,  characterised  in  that  the  machine  fur- 
ther  comprises  a  core-support  comprising  two  in- 
ternal  rolls  designed  to  hold  the  cylindrical  element 
and  to  support  it  on  both  sides  of  a  beading  zone, 
the  external  roll  and  the  core-holder  having  parallel 
respective  axes  of  rotation  and  one  of  them  being 
displaceable  in  the  direction  of  the  other  in  order  to 
make  the  beading,  and  in  that  the  leading  edge  of 
the  external  roll  has  a  profile  approximately  ellip- 
tical  in  section  in  a  plane  containing  its  axis  of 
rotation. 

Thus,  the  beading  machine  as  defined  above, 
although  suitable  for  all  types  of  beading,  can  be 
used  advantagously  for  carrying  out  the  first  stage, 
as  described  above,  of  the  formation  of  an  internal 
annular  flange  in  a  can  body  of  a  metal  container 
with  a  flexible  cover,  especially  where  this  can 
body  is  made  from  a  thin  sheet  of  "double  re- 
duced"  steel. 

Preferably,  the  edges  of  the  internal  rolls  situ- 
ated  in  the  vicinity  of  the  beading  zone  are  round- 
ed. 

Advantageously,  at  least  one  of  these  edges 
has  a  profile  approximately  elliptical  in  section  in  a 
plane  containing  the  axis  of  rotation  of  the  cor- 
responding  internal  roll.  Preferably,  the  two  edges 

of  the  internal  rolls  situated  in  the  vicinity  of  the 
beading  zone  each  have  an  approximately  elliptical 
profile.  These  two  edges  advantageously  have  the 
same  profile  which  is  approximately  elliptical.  Fi- 

5  nally,  the  profile  of  these  two  edges  is  preferably 
the  same  as  that  of  the  external  roll. 

A  preferred  embodiment  of  the  present  inven- 
tion  will  now  be  described  by  way  of  example  only 
with  reference  to  the  drawings,  in  which: 

io  Figure  1  is  partial  sectional  view  of  a  beading 
machine  according  to  the  invention,  in  a  plane 
containing  the  parallel  axes  of  rotation  of  the 
external  roll  and  of  the  core-support; 
Figure  2  is  an  enlarged  of  the  insert  II  of  Figure 

75  1; 
Figure  3  is  a  partial  sectional  schematic  view  of 
the  profile  of  the  bead  obtained  in  the  can  body; 
and 
Figure  4  represents  the  same  can  body  in  which 

20  the  bead  of  Figure  3  has  been  flattened  axially 
to  form  an  internal  flange  onto  which  a  cover 
may  be  heat  sealed. 
The  beading  machine  11  shown  in  figure  1 

comprises  two  sub-assemblies:  an  external  roll  12 
25  and  a  core-support  13,  onto  which  a  can  body  15, 

made  of  "double  reduced"  steel,  is  placed.  The 
external  roll  12,  in  the  form  of  a  disc,  is  in  one 
piece  with  a  rotating  shaft  16,  mounted  in  free 
rotation  around  an  axis  16a  in  a  frame  18.  The 

30  latter  (and  consequently  the  roll  12)  can  be  dis- 
placed  in  a  strictly  controlled  way  along  the  direc- 
tion  perpendicular  to  the  axis  of  rotation  16a  as 
indicated  by  the  double  arrow  F. 

The  shaft  16  is  tubular  and  is  mounted  so  as  to 
35  be  movable  along  the  direction  of  its  longitudinal 

axis  between  two  extreme  positions  defined  by 
needle  bearings  19,  20. 

When  no  beading  operation  is  carried  out,  one 
of  the  ends  of  the  shaft  16  is  in  contact  with  one  of 

40  the  needle  bearings,  here  the  bearing  19,  and  is 
biassed  against  the  latter  by  the  force  of  a  spring 
21  mounted  with  initial  compression  between  the 
roll  12  and  the  other  needle  bearing  20.  Thus,  the 
position  of  the  external  roll  along  the  axis  16a  vis-a- 

45  vis  the  core-support  13  is  defined  and  stabilised 
with  precision  in  the  absence  of  a  beading  opera- 
tion.  On  the  other  hand,  during  the  beading,  the 
external  roll  12  may  be  displaced  a  few  millimetres 
along  its  own  axis  of  rotation  16a  in  the  direction  of 

50  the  arrow  F1  . 
Moreover,  the  core-support  13  is  composed  of 

two  coaxial  parts  25,  26  respectively  carrying  two 
internal  rolls  28,  29,  of  the  same  diameter,  de- 
signed  to  hold  the  can  body  15  and  to  support  it  on 

55  both  sides  of  a  beading  zone  30  delimited  between 
the  opposing  front  faces  28a,  29a  of  these  internal 
rolls. 
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The  common  axis  of  rotation  31,  of  the  two 
coaxial  parts  25,  26  is  parallel  to  the  axis  of  rotation 
16a  of  the  external  roll  12.  In  the  example,  it  is  the 
external  roll  12  which  is  movable  in  the  direction  of 
the  core-support  13.  Alternatively,  or  in  addition, 
the  core-support  13  may  be  movable  in  the  direc- 
tion  of  the  external  roll  12. 

The  part  25  comprises  a  shaft  34  whose  axis  is 
coincident  with  the  axis  31  and  on  which  a  sleeve 
36  is  slideably  mounted.  A  first  internal  roll  28 
(which  is  axially  the  deepest  within  the  cylindrical 
element  15)  is  formed  in  a  single  piece  with  the 
sleeve  36,  at  one  end  of  the  sleeve.  The  first 
internal  roll  28  is  thus  mounted  with  the  possibility 
of  axial  displacement.  The  first  internal  roll  28  is 
urged  by  a  spring  39  towards  the  second  internal 
roll  29  which  is  that  roll  which  is  nearest  to  a 
circular  edge  of  the  can  body  15. 

At  a  certain  axial  distance  from  the  roll  28,  the 
shaft  34  is  in  one  piece  with  a  centering  piece  38 
of  which  a  cylindrical  part  29  has  the  same  diam- 
eter  as  that  of  the  rolls  28  and  29,  corresponding  to 
the  inside  diameter  of  the  cylindrical  element  15 
forming  the  can  body.  This  centering  piece  38 
comprises  a  fixing  system,  not  represented,  which 
is  applied  against  the  inner  wall  of  the  cylindrical 
element  15,  in  order  to  connect  it  firmly  to  the 
core-support  13.  Stopping  means  40  in  the  form  of 
a  ring  41  mounted  on  the  shaft  34  and  supported 
against  a  circlip  35,  itself  immobilised  in  a  groove 
of  the  shaft  34,  stabilise  the  axial  position  of  the 
first  internal  roll  28,  in  the  absence  of  beading. 
Thus,  the  position  of  this  roll  28  in  relation  to  that 
of  the  external  roll  12  is  predetermined  by  con- 
struction,  in  the  absence  of  beading.  A  spring  39  is 
mounted  with  initial  compression  between  the  inter- 
nal  roll  28  and  the  centering  piece  38,  with  inter- 
position  of  a  needle  bearing  37. 

The  part  26  comprises  a  hollow  shaft  42  whose 
axis  is  coincident  with  the  axis  31  and  at  the 
outside  of  which  slides  a  sleeve  44.  The  second 
internal  roll  29  is  provided  at  the  end  of  this  sleeve. 
A  spring  46  is  mounted  with  prestress  between  a 
needle  bearing  45  supported  at  the  back  against  a 
ring  45a  firmly  connected  to  the  shaft  42  and  the 
sleeve  26.  A  sliding  ring  47  is  inserted  between  the 
spring  46  and  the  sleeve  44.  This  ring  47  is  like- 
wise  capable  of  entering  into  contact  with  a  shoul- 
der  48  of  the  hollow  shaft  42,  which  limits  the 
extension  of  the  spring  46.  Thus,  the  said  second 
internal  roll  29  is  urged  elastically  by  the  spring 
towards  the  first  internal  roll. 

The  second  internal  roll  29  carries  stopping 
means  adapted  to  enter  into  contact  with  a  circular 
edge  of  the  said  can  body  15.  In  the  example,  the 
stopping  means  comprises  cylindrical  tubular  ring 
50,  encircling  an  enlarged  part  of  the  sleeve  44,  in 
the  vicinity  of  the  roll  29.  The  diameter  of  this  ring 

is  larger  than  that  of  the  roll  29.  The  ring  50  is 
firmly  connected  to  the  sleeve  44,  in  an  axially 
adjustable  way,  by  means  of  a  screw  51  engaged 
radially  in  a  threaded  screw  of  the  ring  50  and 

5  supported  against  a  flat  surface  52  of  the  sleeve 
44.  In  this  way,  the  ring  50  with  adjustable  axial 
positioning  allows  the  position  of  the  bead  on  the 
can  body  15  to  be  determined,  at  a  certain  dis- 
tance  from  the  circular  edge  of  the  latter.  The  shaft 

io  34  is  engaged  sliding  axially  in  the  hollow  shaft  42, 
which  ensures  their  alignment.  The  two  parts  25, 
26  of  the  core-support  13  are  driven  into  rotation  at 
the  same  speed  by  driving  means  not  visible  on 
the  drawings.  The  speed  of  rotation  can  be,  for 

is  example,  between  200  and  300  revolutions/minute. 
In  this  embodiment,  the  leading  edge  56  of  the 

outer  roll  12  has  an  approximately  elliptical  profile, 
the  profile  being  seen  in  section  in  a  plane  contain- 
ing  the  axis  of  rotation  of  the  roll  in  figures  1  and  2. 

20  In  addition,  the  edges  28b  and  29b  of  these 
internal  rolls  28,  29  situated  in  the  vicinity  of  the 
beading  zone  30  are  rounded.  Preferably,  at  least 
one  of  these  edges  has  a  profile  approximately 
elliptical  in  section  in  a  plane  containing  the  axis  of 

25  rotation  31  of  the  corresponding  internal  roll.  Ac- 
cording  to  the  example  and  for  preference,  the  two 
aforesaid  edges  28b  and  29b  each  have  an  ap- 
proximately  elliptical  profile.  The  elliptical  profile 
(figure  2)  is  preferably  the  same  for  each  edge 

30  28b,  29b  and  preferably,  the  same  for  the  external 
roll  12. 

In  figure  2,  the  ellipses  which  are  partly  iden- 
tical  to  the  edges  of  the  external  roll,  on  the  one 
hand,  and  those  of  the  two  internal  seaming  rolls, 

35  on  the  other  hand,  are  shown.  One  thus  sees  that 
the  profile  of  the  external  roll  is  identical  to  half  the 
ellipse  situated  entirely  on  the  same  side  of  the 
minor  axis  of  the  latter,  while  the  profile  of  the  edge 
of  each  internal  roll  is  identical  to 

40  a  quarter  of  the  ellipse  extending  between  the 
minor  axis  and  the  major  axis  of  the  latter.  These 
minor  axes  of  the  ellipses  are  parallel  to  the  axes 
16a  and  16b. 

The  dimensions  of  the  ellipse  depend  on  the 
45  bead  which  one  wishes  to  obtain  and  on  the  type 

of  metal  cylindrical  element  on  which  one  wishes  to 
make  it.  By  way  of  example,  for  a  tube  with  a 
diameter  of  between  70  and  80  mm  made  from  a 
sheet  of  "double  reduced"  steel  of  low  thickness 

50  (0.12  to  0.18mm,  typically  0.14mm)  the  characteris- 
tics  of  the  elliptical  profile  defined  above  both  for 
the  external  roll  and  for  the  two  internal  rolls,  may 
be  8mm  for  the  major  axis  and  6mm  for  the  minor 
axis. 

55  The  metal  cylindrical  element  15  may  be  rotat- 
ed  at  a  speed  of  the  order  of  250  revolu- 
tions/minute  and  the  penetration  of  the  external  roll 
may  be  between  0.3  and  0.4mm  per  revolution, 
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typically  0.335mm  per  revolution.  In  such  a  case, 
the  bead  will  be  obtained  in  ten  revolutions. 

Of  course,  the  above  numerical  values  simply 
illustrate  one  embodiment  and  one  satisfactory  op- 
erating  method.  Other  combinations  of  profile, 
speed  of  rotation  and  penetration,  can  be  equally 
effective. 

Finally,  according  to  another  advanteagous 
characteristic,  the  median  plane  Po  of  the  external 
roll  12  passing  through  the  aforesaid  leading  edge 
is  offset  axially,  in  the  disengaged  beading  position 
(as  represented  in  figure  2),  in  relation  to  the  plane 
of  the  front  face  28a  of  the  first  internal  seaming 
roll.  This  face  28a  is  situated  in  the  vicinity  of  the 
beading  zone  30.  The  leading  edge  56  is  thus 
nearer  to  the  rounded  edge  28b  of  the  first  roll  28 
than  to  the  rounded  edge  29b  of  the  second  roll 
29. 

In  operation,  the  cylindrical  element  15  forming 
the  can  body  is  engaged  on  the  core-support  from 
the  centering  piece  38  (that  is  to  say  on  the  left 
looking  at  figure  1).  The  cylindrical  element  15 
whose  length  is  known  is  thus  engaged  axially  on 
the  two  internal  rolls  until  slightly  pushing  back  the 
sleeve  44  when  it  enters  into  contact  with  the  ring 
50.  From  this  monent,  a  beading  zone  30  appears 
between  the  two  internal  rolls,  but  its  position  and 
its  dimensions  will  evolve  as  the  beading  proceeds. 
In  fact,  it  can  be  seen  from  the  previous  description 
that  all  the  seaming  rolls  are  mounted  "floating" 
axially,  that  is  to  say  that  they  can  be  displaced 
axially  during  the  beading  to  adapt  themselve  bet- 
ter  to  the  evolution  of  the  shape  of  the  bead 
without  risking  any  deformation,  or  any  shearing  of 
the  wall  of  the  cylindrical  element. 

As  the  penetration  of  the  external  roll  proceeds, 
the  metal  is  gradually  deformed  in  the  immediate 
vicinity  of  the  rounded  edge  28b  with  elliptical 
profile,  due  to  the  axial  offsetting  noted  above.  Due 
to  this  fact,  it  is  essentially  the  metal  situated 
between  this  zone  of  deformation  and  the  circular 
edge  in  contact  with  the  ring  50  which  is  "dis- 
placed"  to  form  the  groove.  The  floating  assembly 
of  the  rolls  facilitates  the  deformation  of  the  metal 
and  one  can  obtain  a  deeper  beed  55  as  shown  in 
figure  3  than  is  possible  with  the  known  techniques. 
Following  formation  of  the  bead,  an  axial  flattening 
of  the  bead  as  described  in  the  document  FR  88 
15  548  allows  an  internal  annular  flange  to  be 
obtained  of  the  type  illustrated  in  figure  4,  of  suffi- 
cient  width  to  allow  the  heat-sealing  of  a  flexible 
cover. 

Claims 

1.  Machine  for  annular  beading  of  a  metal  cylin- 
drical  (15),  the  machine  comprising  an  external 
roll  (12), 

characterised  in  that: 
the  machine  further  comprises  a  core-sup- 

port  (13)  comprising  two  internal  rolls  (28,  29) 
adapted  to  hold  the  cylindrical  element  and  to 

5  support  the  cylindrical  element  on  both  sides 
of  a  beading  zone  (30); 

in  which  the  external  roll  (12)  and  the  core- 
support  (13)  have  parallel  axes  of  rotation,  one 
of  the  roll  (12)  and  the  core-support  (13)  being 

io  displacable  towards  the  other  in  order  to  form 
the  beading; 

and  characterised  in  that  the  leading  edge 
(56)  of  the  external  roll  (12)  has  a  profile  ap- 
proximately  elliptical  in  section  in  a  plane  con- 

15  taining  its  axis  of  rotation. 

2.  Machine  according  to  Claim  1  ,  characterised  in 
that  the  core-support  (13)  comprises  two  co- 
axial  parts  (25,  26)  respectively  carrying  the 

20  internal  rolls  and  at  least  one  of  which  is 
mounted  so  as  to  be  axially  displaceable  and 
is  elastically  urged  towards  the  other  coaxial 
part  and  in  that  the  edges  (28b,  29b)  of  the 
internal  rolls  (28,  29)  situated  in  the  vicinity  of 

25  the  beading  zone  (30)  are  rounded. 

3.  Machine  according  to  Claim  2,  characterised  in 
that  at  least  one  of  the  edges  (28b,  29b)  has  a 
profile  approximately  elliptical  in  section  in  a 

30  plane  containing  the  axis  of  rotation  of  the 
corresponding  internal  roll. 

4.  Machine  according  to  Claim  3,  characterised  in 
that  the  edges  (28b,  29b)  of  the  internal  rolls 

35  situated  in  the  beading  zone  (30)  each  have  an 
approximately  elliptical  profile. 

5.  Machine  according  to  Claim  4,  characterised  in 
that  the  two  edges  have  the  same  approxi- 

40  mately  elliptical  profile. 

6.  Machine  according  to  Claim  5,  characterised  in 
that  the  approximately  elliptical  profile  of  the 
two  edges  (28b,  29b)  is  the  same  as  that  of 

45  the  external  roll  (12). 

7.  Machine  according  to  any  one  of  Claims  2  to 
6,  characterised  in  that  the  median  plane  (P0) 
of  the  external  roll  (12)  passing  through  the 

50  leading  edge  (56)  is  offset  axially,  in  the  dis- 
engaged  beading  position,  in  relation  to  the 
plane  of  the  front  face  (28a)  of  a  first  internal 
roll  (28). 

55  8.  Machine  according  to  any  one  of  Claims  1  to 
7,  characterised  in  that  the  first  internal  roll 
(28)  is  mounted  so  as  to  be  axially  displace- 
able  and  is  biassed  by  a  spring  (39)  towards 
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the  second  internal  roll  (29)  and  in  that  the 
axial  position  in  the  absence  of  beading  is 
stabilised  by  stopping  means  (40). 

Machine  according  to  Claim  8,  characterised  in  5 
that  the  second  internal  roll  (29)  is  biassed  by 
a  spring  (46)  towards  the  first  internal  roll  and 
in  that  the  machine  further  comprises  stopping 
means  (50)  adapted  to  enter  into  contact  with  a 
circular  edge  of  the  cylindrical  element  (15)  in  10 
order  to  determine  the  position  of  the  roll  (29) 
on  the  cylindrical  element. 
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