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Description 

This  invention  relates  to  a  closure  die  assembly 
for  a  machine  for  closing  aluminium  foil  containers 
with  an  aluminium  foil  lid. 

Aluminium  foil  containers  are  well  known.  One 
type  of  prior  art  foil  container  is  in  the  form  of  a  dish 
having  a  peripheral  outwardly  extending  flange;  the 
flange  may  be  reinforced  by  folding  the  foil  to  double 
thickness.  Afoil  cover  is  provided  having  a  downward- 
ly  extending  peripheral  flange.  The  cover  fits  snugly 
over  the  container  and  the  cover  flange  is  turned  un- 
der  the  container  flange  to  retain  the  cover  on  the 
container.  The  cover  may  be  crimped  to  the  container 
flange  to  seal  the  contents  therein. 

Such  containers  are  frequently  used  to  package 
food;  they  are  cheap,  hygienic  and  have  a  good  ap- 
pearance. 

For  reasons  of  cleanliness  and  hygiene  it  is  im- 
portant  that  each  container  is  accurately  closed.  Foil 
containers  may  be  easily  damaged  or  deformed  dur- 
ing  the  closing  process  and  it  is  important  that  a  bad 
closure  is  detected.  Damaged  or  deformed  containers 
disrupt  a  flow  line  production  and  moreover,  a  bad 
closure  cannot  be  rectified  by  replacing  a  badly  fitting 
cover  because  of  the  fragile  nature  of  the  container, 
the  contents  of  a  damaged  containerare  thus  wasted. 

Closure  machines  have  been  proposed  to  auto- 
matically  secure  foil  covers  to  foil  containers.  Such 
machines  can  provide  a  secure  repeatable  closure 
with  a  low  rejection  rate. 

German  Patent  DE-C-2511218  discloses  a  ma- 
chine  for  automatically  securing  a  foil  cover  to  a  foil 
container.  The  closure  mechanism  has  upper  and 
lower  moving  dies  and  operates  in  two  stages.  The 
upper  die  holds  the  cover  onto  the  container  and 
bends  the  cover  edge  flange  vertically  downward 
around  the  container  flange;  the  lower  die  completes 
the  closure  urging  a  multipart  frame  assembly  up- 
wards  and  inwards  to  secure  the  coverto  the  contain- 
er  flange.  The  closure  mechanism  includes  a  sepa- 
rate  crimping  frame  to  crimp  the  folded  edge  of  the 
container.  This  action  seals  the  closed  container  and 
is  especially  desirable  where  the  container  contains 
hot  foods  and  liquids. 

Such  a  machine,  in  common  with  many  other  pri- 
or  art  proposals,  is  complicated  and  expensive  to 
manufacture.  The  machine  has  many  moving  parts 
and  must  thus  be  made  to  a  high  specification  to 
avoid  breakdown.  In  a  hot  food  kitchen  any  break- 
down  of  the  machine  can  seriously  affect  production 
and  may  prevent  meals  being  prepared  on  time.  Such 
kitchens  are  unlikely  to  employ  technical  staff  able  to 
effect  repair  to  the  mechanism. 

Another  disadvantage  of  prior  art  closing  ma- 
chines  is  that  parts  of  the  mechanism  are  disposed 
below  the  foil  container.  Food  may  be  spilled  or  slop- 
ped  from  the  container  during  the  closing  operation 

and  accumulate  in  the  operating  parts  of  the  mecha- 
nism.  Such  spillage  is  very  difficult  to  remove  effec- 
tively  and  may  accumulate  sufficiently  to  prevent  cor- 
rect  working  of  the  mechanism.  Spillage  may  also 

5  pose  a  health  hazard. 
The  complication  of  prior  art  closing  machines  re- 

sults  in  the  disadvantage  that  they  are  difficult  to  dis- 
assemble  for  cleaning  and  adjustment.  It  is  also  diffi- 
cult  to  modify  the  mechanism  to  close  containers  of 

10  different  size. 
A  further  disadvantage  of  prior  art  closing  ma- 

chines  is  that  a  separate  frame  is  required  to  crimp 
the  edge  of  the  closed  container.  Crimping  is  neces- 
sary  to  ensure  the  contents  are  sealed  and  to  prevent 

15  leakage.  Separate  crimping  apparatus  increases  the 
complication  and  expense  of  the  closing  machine. 

European  Patent  Publication  EP-A-0091813  is  a 
prior  art  document  under  Article  54(3)  and  (4)  EPC 
and  discloses  an  improved  closing  mechanism  having 

20  a  single  moving  die  which  moves  in  successive  sta- 
ges.  Initial  movement  of  the  die  bends  the  flange  of 
the  cover  downward  around  the  container  flange  and 
the  further  movement  of  the  die  causes  a  multi-part 
frame  assembly  to  bend  the  cover  flange  under  the 

25  container  flange  and  thus  secure  the  cover  to  the 
container.  The  mechanism  includes  a  separate  crimp- 
ing  frame. 

DE-U-81  22  539.3  discloses  a  closing  mecha- 
nism  in  which  the  multi-part  closing  frame  acts  also 

30  as  the  crimping  frame.  Specifically  this  publication 
discloses  a  closure  die  assembly  having  a  die  frame 
and  a  closure  die  movable  axially  thereof  in  sequen- 
tial  closing  and  crimping  stages.  The  closure  die  com- 
prises  a  support  frame  having  a  support  plate  to  hold 

35  a  cover  against  a  container  and  closure  means  com- 
prising  a  multi-part  frame  assembly  and  movable 
transversely  of  the  support  frame  to  fold  an  edge 
flange  of  the  cover  under  an  edge  flange  of  the  con- 
tainer.  In  the  closing  stage,  axial  movement  of  the  clo- 

40  sure  die  bends  the  cover  edge  flange  vertically  down- 
ward  and  inward  under  the  container  edge  flange. 

In  the  subsequent  crimping  stage  the  support 
plate  is  movable  axially  of  the  support  frame  to  cause 
the  folded  edge  flange  of  the  cover  to  be  crimped  be- 

45  tween  the  support  plate  and  the  closure  means.  Thus 
a  separate  crimping  frame  is  not  required. 

The  arrangement  has  a  number  of  disadvantag- 
es.  The  abutments  which  control  the  crimping  opera- 
tion  are  outside  the  multi-part  die  frame.  The  mech- 

50  anism  is  therefore  unduly  bulky.  The  disclosed  die  is 
not  adaptable  to  automatic  operation  in  which  a  knife 
is  used  to  shear  aluminium  foil  sheet  in  the  manner 
disclosed  for  example  in  EP-A-0091813  because  the 
knife  cannot  be  placed  sufficiently  close  to  the  die  to 

55  cut  a  cover  the  appropriate  size.  The  crimping  force 
of  the  die  is  not  easily  adjusted.  The  support  plate  for 
the  foil  cover  does  not  hold  the  cover  against  the  con- 
tainer  during  the  closing  stage  but  only  during  the 
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crimping  stage. 
The  present  invention  seeks  to  provide  an  im- 

proved  closing  mechanism  for  securing  foil  covers  to 
foil  containers  which  substantially  overcomes  the 
aforementioned  disadvantages.  This  is  obtained  by  a  5 
closure  die  assembly  having  the  features  specified  in 
claim  1. 

The  invention  provides  a  separate  assembly 
comprising  the  major  working  components  of  the 
closing  mechanism  and  which  includes  means  to  10 
crimp  the  folded  edge  of  container  and  cover  without 
a  separate  crimping  mechanism.  The  assembly  can 
easily  be  removed  from  a  container  closing  machine 
for  cleaning  and  adjustment  and  moreover  the  as- 
sembly  may  be  interengageable  with  other  closure  15 
die  assemblies  suitable  for  different  size  containers. 
A  further  advantage  is  that  the  closure  assembly  is 
disposed  substantially  above  containers  to  be  closed 
thus  reducing  the  likelihood  of  food  fouling  the  mech- 
anism.  The  area  below  the  containers  is  substantially  20 
clear  of  operating  parts  and  thus  spillages  and  slops 
may  easily  be  dealt  with. 

The  simplified  closure  assembly  is  thus  generally 
more  compact  and  robust  than  prior  art  closing  ma- 
chines.  25 

Preferably  resilient  means,  such  as  coil  springs, 
oppose  relative  movement  between  the  support 
frame  and  the  support  plate.  The  springs  may  urge 
the  frame  and  plate  into  direct  abutment.  In  one  pre- 
ferred  embodiment  guide  means  are  provided  to  lo-  30 
cate  and  guide  the  support  plate  relative  to  the  sup- 
port  frame.  The  guide  means  may  be  hardened  steel 
pins  fastened  to  the  support  plate  and  journalled  in 
sleeve  bearings  of  the  support  frame.  Return  springs 
may  be  provided  between  the  support  frame  and  en-  35 
larged  heads  of  the  guide  pins;  the  springs  may  be 
coiled  compression  springs  disposed  around  the 
guide  pins. 

An  abutment  is  provided  between  the  die  frame 
and  the  support  plate  to  initiate  relative  axial  move-  40 
ment  between  the  support  frame  and  the  support 
plate.  The  abutment  may  be  adjustable  in  order  to  al- 
low  initiation  of  relative  axial  movement  to  be  varied. 

The  closure  means  preferably  comprise  four  gen- 
erally  "L"  shaped  members  arranged  to  form  a  rectan-  45 
gle  and  urged  apart  by  springs  located  between  ad- 
jacent  free  ends  of  the  members.  The  members  are 
movable  inwardly  of  the  support  frame  by  ramp 
means  of  the  die  frame  to  fold  the  flange  of  the  cover 
under  the  flange  of  the  container.  The  ramp  means  50 
may  act  directly  at  the  corner  of  each  "L"  shaped 
member  or  act  on  the  arms  of  the  members. 

Each  frame  member  has  a  jaw  to  receive  and  fold 
an  edge  flange  of  the  cover  and  each  jaw  preferably 
has  an  upstanding  inner  lip  to  crimp  the  folded  edge  55 
of  the  flange.  The  jaw  provides  a  re-entrant  chamber 
to  receive  the  extreme  edge  of  the  crimped  flange 
outboard  of  the  crimp  line.  In  a  preferred  embodiment 

the  support  plate  has  a  continuous  upstanding  per- 
ipheral  lip  for  engagement  with  the  upstanding  lip  of 
the  frame  members  and  between  which  the  container 
flange  is  crimped.  The  upstanding  lips  may  engage  at 
an  angle  in  order  to  provide  a  superior  crimp  action. 
The  upstanding  lip  of  the  support  plate  is  preferably 
triangular  in  section,  the  inner  face  of  the  lip  co-oper- 
ating  with  the  lip  of  the  frame  members  and  the  outer 
face  of  the  lip  forming  a  closing  side  of  the  re-entrant 
chamber  of  each  jaw. 

Other  features  of  the  invention  will  be  disclosed 
in  the  following  description  of  a  preferred  embodi- 
ment  of  the  invention  shown  by  way  of  example  only 
in  the  accompanying  drawings  in  which:- 

Figure  1  is  a  transverse  section  through  a  prior 
art  closing  frame  for  a  container  closing  machine; 
Figure  2  is  a  cross-section  of  the  closing  frame 
along  line  B-B  of  Figure  1; 
Figures  3  to  8  are  end  views  partly  in  section 
showing  sequential  stages  of  operation  of  a  prior 
art  container  closing  machine; 
Figure  9  is  a  plan  view  of  the  closure  die  assem- 
bly  according  to  the  invention  and  showing  the 
assembly  in  two  operating  positions; 
Figure  10  is  a  section  through  the  assembly  of 
Figure  9  on  line  A-Aand  including  a  part-section 
through  the  closing  frame.  The  assembly  is 
shown  in  open  and  closed  conditions;  and 
Figure  11  is  a  section  through  the  assembly  of 
Figure  9  on  line  B-B  and  showing  the  assembly 
in  open  and  partially  closed  conditions. 
A  prior  art  closing  die  will  now  be  described  with 

reference  to  Figures  1  to  8  in  order  to  explain  fully  the 
operation  of  a  typical  container  closing  machine.  Fig- 
ures  1  to  8  are  somewhat  schematic. 

With  reference  to  Figures  1  and  2  there  is  shown 
a  typical  closing  frame  comprising  four  generally  "L" 
shaped  resilient  members  11,  preferably  made  of  ny- 
lon,  arranged  to  form  a  rectangle.  The  members  are 
biassed  apart  by  compression  springs  12  acting  be- 
tween  adjacent  ends  of  the  members  11.  The  springs 
may  be  partially  located  in  recesses  of  the  frame 
members. 

A  support  frame  13  comprises  a  top  plate  14  and 
support  plate  15  spaced  by  distance  pieces  16.  The 
frame  13  locates  and  guides  the  frame  members  11 
for  inward  movement. 

A  die  frame  17  has  rigid  guides  18  having  ramp 
faces  which  act  on  corresponding  faces  of  the  frame 
members  11.  The  guides  18  are  arranged  in  rectan- 
gular  formation  to  act  each  on  adjacent  arms  of  two 
"L"  shaped  members  11. 

Relative  movement  between  the  support  frame 
13  and  the  die  frame  17  will  urge  the  frame  members 
11  inward  against  the  effect  of  the  return  springs  12. 
Return  springs  19  are  also  provided  between  the  die 
frame  and  support  frame. 

One  or  more  guide  pins  20  locate  and  guide  the 
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support  frame  1  3  relative  to  the  die  frame  1  7. 
Referring  now  to  Figures  3  to  8,  the  operation  of 

the  prior  art  die  will  be  described. 
A  base  frame  21  forms  part  of  a  lower  die  assem- 

bly  which  comprises  a  crimping  frame  23  and  an  inner 
die  frame  22  movable  in  the  crimping  frame.  An  ejec- 
tor  plate  24  has  guide  pins  25  located  in  journals  of 
the  base  frame  21.  Springs  26  act  to  urge  the  inner 
die  frame  22  and  base  frame  21  apart. 

An  upper  die  assembly  comprises  an  upper  frame 
27  to  which  the  die  frame  17  is  attached  by  clamps  28. 

Guideways  31  are  provided  for  aluminium  foil 
sheet  32  to  be  fed  in  a  direction  perpendicular  to  the 
drawing  sheet  as  viewed.  A  knife  comprising  a  fixed 
blade  33  and  a  movable  blade  34  hinged  to  the  fixed 
blade  at  pivot  35  cuts  the  sheet  32  on  operation  of  the 
closure  machine  as  will  be  described  in  further  detail 
hereafter. 

The  closure  machines  operates  in  the  following 
manner. 

Figure  3  shows  the  mechanism  in  the  open  or 
start  position.  An  aluminium  foil  container  36  is  placed 
on  the  ejector  plate  24;  the  container  may  be  trans- 
ported  to  the  plate  24  by  conveyor  belt  or  any  other 
convenient  means.  Aluminium  foil  sheet  is  fed  from  a 
roll  (not  shown)  through  guides  31  until  the  container 
is  covered.  The  method  of  feeding  the  precise  length 
of  foil  sheet  forms  no  part  of  the  present  invention. 

The  base  frame  21  is  carried  upward  by  rams  37 
(Figure  4)  pushing  the  inner  die  frame  22  under  the 
edge  flange  of  the  container  36  which  is  lifted  clear 
of  the  ejector  plate  24. 

The  base  frame  21  carries  the  movable  knife  34 
upwards  by  virtue  of  a  generally  "L"  shaped  member 
38  held  against  the  base  frame  (21)  by  a  spring  39, 
and  a  ball  or  roller41  engaging  in  a  recess  of  the  mov- 
able  knife  34. 

The  movable  knife  34  cuts  the  foil  sheet  32 
against  the  fixed  knife  33  by  means  of  a  scissor  action 
thus  forming  the  foil  cover  for  the  container  36. 

The  foil  container  moves  under  and  engages  the 
foil  cover  (Figure  5).  The  movable  knife  34  engages 
an  abutment  42  and  the  ball  or  roller  41  disengages 
the  movable  knife  recess.  The  ejector  plate  24  is  lifted 
with  the  base  frame  21. 

Continued  upward  movement  of  the  base  frame 
21  (Figure  6)  pulls  the  foil  cover  out  of  the  guides  31 
resulting  in  two  opposite  edges  of  the  cover  being 
bent  downward.  The  ball  or  roller  41  is  now  fully  dis- 
engaged  from  the  movable  knife  34. 

Further  upward  movement  of  the  base  frame  21 
(Figure  7)  carries  the  container  and  cover  into  contact 
with  the  support  plate  15.  As  the  cover  passes  the 
lower  parts  of  the  frame  members  11  the  edges  of  the 
cover  are  bent  vertically  downward.  The  inner  die 
frame  22  lifts  the  upper  die  assembly  relative  to  the 
die  frame  17  causing  the  frame  members  11  to  be 
urged  inwardly  by  the  guides  18.  The  edge  of  the  cov- 

er  is  bent  under  the  flange  of  the  container  as  shown 
in  greaterr  detail  in  Figure  7a. 

Figure  8  shows  the  final  position  of  the  closure 
mechanism.  The  upper  die  assembly  rests  against 

5  the  upper  frame  27  and  continued  upper  movement 
of  the  base  frame  21  against  the  effect  of  return 
springs  26  urges  the  crimping  frame  23  against  the 
folded  edge  flange  of  the  close  container.  This  action 
is  best  shown  in  Figure  8a. 

10  Subsequent  downward  movement  of  the  base 
frame  21  releases  the  closed  container  from  the  up- 
per  die  assembly;  contact  of  the  guide  pins  25  with 
the  fixed  base  of  the  mechanism  ensuring  that  the 
container  is  ejected  for  removal  by  any  convenient 

15  means. 
The  apparatus  above  described  has  the  advan- 

tage  that  the  container  cover  can  be  cut  from  a  roll  of 
foil  and  shaped  during  the  closing  operation.  Such  a 
mechanism  may  be  incorporated  with  the  present  in- 

20  vention  although  it  is  not  essential. 
The  present  invention  effectively  eliminates  the 

need  for  a  separate  crimping  machanism,  so  simpli- 
fying  operation  of  the  closure  die. 

Referring  to  Figure  9  there  is  shown  a  closure  die 
25  assembly  110  having  four  generally  "L"  shaped  frame 

members  111  biassed  apart  by  coil  springs  112.  The 
sections  111  are  held  and  guided  in  a  rigid  support 
frame  113  in  a  similar  manner  to  the  assembly  of  Fig- 
ures  1  and  2. 

30  In  Figure  9  the  frame  sections  111aand  111bare 
shown  in  the  return  position  with  coil  spring  112a  ex- 
panded  and  the  sections  111c  and  11  1d  are  shown  in 
the  operative  position  with  coil  spring  112d  com- 
pressed.  Springs  112b  and  112c  between  the  other 

35  facing  ends  of  the  sections  are  not  shown.  Other 
parts  of  the  die  assembly  are  shown  which  will  be  de- 
scribed  by  reference  to  Figures  10  and  11. 

Referring  to  Figures  10  and  11  the  stages  of  op- 
eration  of  the  die  assembly  are  illustrated. 

40  The  left  side  of  Figure  10,  as  viewed,  shows  the 
assembly  in  the  open  condition.  A  foil  container  136 
is  placed  on  a  lower  base  plate  (not  shown)  which  may 
be  similar  to  that  shown  in  Figures  3  to  8.  An  ejector 
plate  may  or  may  not  be  provided.  A  cover  145  is  pro- 

45  vided  for  the  container;  the  cover  may  be  preformed 
or  cut  from  a  roll  of  sheet  material  in  the  manner  pre- 
viously  described. 

The  container  is  raised  towards  the  closure  die 
assembly  and  the  edges  of  the  cover  bent  downward 

so  by  a  ramp  face  150  provided  on  the  lower  inner  face 
of  each  of  the  frame  members  111. 

As  the  container  contacts  support  plate  115,  the 
support  frame  is  moved  upward  by  connecting  rod 
151  to  move  with  the  container  baseplate.  Actuation 

55  of  the  support  frame  may  be  by  abutment  with  the 
baseplate  or  by  separate  synchronized  linkage. 

Top  plate  114  of  the  support  frame  is  rigidly  con- 
nected  to  the  connecting  rod  via  pins  152  and  head- 

4 
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stock  153.  Bushes  154  guide  and  locate  the  pins  152 
and  hence  the  support  frame  relative  to  the  die  frame 
117.  The  container  baseplate  continued  to  move  up- 
ward  at  the  same  rate  as  the  support  frame  to  the 
position  shown  on  the  right  hand  side  of  Figure  11  ,  as 
viewed. 

The  frame  members  111  are  moved  inwardly  by 
the  ramp  faces  of  the  guides  118  against  the  effect 
of  springs  112  to  bend  the  coverflange  underthe  con- 
tainer  flange.  The  folded  edge  of  the  container  and 
cover  enter  into  the  jaw  provided  by  each  of  the  frame 
members  111. 

Further  progressive  movement  of  the  headstock 
1  53  and  container  baseplate  causes  an  abutment  1  55 
of  the  support  frame  to  contact  an  adjustable  stop  pin 
156  mounted  in  the  fixed  die  frame  117.  The  support 
plate  115  presses  the  cover  flange  firmly  against  the 
container  flange,  the  load  being  adjustable  by  virtue 
ofthescrewthreaded  stop  pin  156.  The  support  frame 
113  has  a  lower  portion  comprising  a  support  plate 
115  for  the  cover  and  an  intermediate  plate  163.  The 
plates  115  and  163  are  normally  biassed  together  by 
coiled  compression  springs  1  57  acting  through  shoul- 
dered  bolts  158  secured  to  the  support  plate.  The 
bolts  158  locate  and  guide  the  support  plate  relative 
to  the  support  frame  113.  Continued  upward  move- 
ment  of  the  headstock  1  53  is  against  the  effect  of  re- 
turn  springs  157  acting  through  the  shouldered  bolts 
158.  The  support  plate  115  and  support  frame  113 
separate  and  the  frame  members  111  move  upward 
with  the  support  frame  113  to  crimp  the  closed  edge 
of  container  and  cover.  This  position  is  shown  on  the 
right  hand  side  of  Figure  10  as  viewed. 

Each  jaw  has  an  upstanding  inner  lip  160  to  crimp 
the  folded  edge  of  container  and  cover  against  the 
support  plate  115,  the  re-entrant  portion  of  the  jaw 
behind  the  upstanding  lip  accommodating  the  folded 
edge  of  the  closed  container. 

An  upstanding  lip  of  the  support  plate  162  is  of 
generally  triangular  section  and  provides  a  superior 
crimp  by  virtue  of  the  relative  movement  between  the 
inner  angled  face  and  the  corresponding  angled  face 
of  the  upstanding  lip  of  each  frame  member  111.  The 
outer  angled  face  of  the  support  plate  lip  closes  a 
chamber  formed  by  the  re-entrant  portion  of  each 
member  jaw. 

The  chamber  formed  to  receive  the  edge  of  the 
closed  container  accommodates  the  rolled  edge  of  a 
container,  as  best  seen  in  Figures  7a  and  8a,  and  sur- 
plussage  of  foil  material  caused  by  the  flange  of  the 
cover  being  folded  underthe  edge  of  the  container.  It 
is  important  that  the  rolled  edge  of  the  container  is  not 
flattened  during  the  crimping  operation  since  it  im- 
parts  extra  rigidity  to  an  otherwise  inherently  weak 
construction. 

Lifting  handles  159  are  provided  for  the  die  as- 
sembly  which  may  be  secured  in  the  fixed  frame  of  a 
closure  machine  by  any  quick  and  convenient  means. 

Connecting  rod  151  is  simply  coupled  to  the  head- 
stock  153  by  a  bayonet  fitting  gudgeon  pin  161,  best 
seen  in  Figure  9. 

The  headstock  and  container  baseplate  are  in- 
5  tended  to  be  moved  in  sequence  by  a  rotary  cam- 

shaft.  Once  the  container  has  been  closed  the  clo- 
sure  sequence  will  reverse  to  release  the  closed 
flange  and  allow  the  container  to  drop  from  the  sup- 
port  plate  (115)  for  removal  from  the  machine.  This 

10  operation  completes  one  operational  sequence. 
In  this  embodiment  the  guides  118  are  arranged 

in  rectangular  formation  to  act  each  on  adjacent  arms 
of  two  "L"  shaped  members  111.  This  arrangement  is 
convenient  but  not  essential. 

15  The  closure  die  assembly  thus  comprises  a  sep- 
arate  unit  which  is  easily  detached  and  removed  from 
a  closure  machine  for  cleaning  and  maintenance  and 
may  be  substituted  by  an  alternative  assembly  suit- 
able  for  different  size  containers. 

20  The  mechanism  of  the  closure  die  assembly  is 
disposed  substantially  above  the  container  so  reduc- 
ing  the  likelihood  of  container  contents  fouling  the 
mechanism.  The  area  below  the  container,  which  is 
preferably  a  plain  baseplate,  is  free  of  mechanism  and 

25  may  thus  be  easily  cleaned  and  kept  clear  of  spill- 
ages. 

Actuation  of  the  headstock  and  container  base- 
plate  may  be  alternatively  by  air  under  pressure,  by 
electrical  actuators  or  any  other  convenient  means. 

30  Although  the  invention  has  been  described  with 
the  closure  die  moving  upward  with  respect  to  the  die 
frame,  it  will  be  apparent  that  the  die  frame  could  al- 
ternatively  move  downward  to  complete  the  closing 
operation. 

35 

Claims 

1  .  A  closure  die  assembly  for  securing  a  foil  cover  to 
40  a  foil  container  and  comprising  a  die  frame  (117) 

and  a  closure  die  (114  to  116,  163)  movable  ax- 
ially  thereof,  the  closure  die  comprising  a  support 
frame  (114,  116,  163),  a  support  plate  (115)  to 
hold  a  cover  against  a  container,  and  closure 

45  means  (111)  slidable  transversely  of  the  support 
frame  (114,  116,  163)  to  fold  an  edge  flange  of  a 
cover  under  an  edge  flange  of  a  container  on  rel- 
ative  axial  movement  between  said  closure  die 
(114  to  116,  163)  and  said  die  frame  (117),  the 

so  support  plate  (115)  being  movable  axially  of  the 
support  frame  (114,  116,  163)  against  a  restoring 
bias  (157),  characterised  thereby  that  said  sup- 
port  plate  (115)  is  normally  in  abutment  with  the 
support  frame  (114,  116,  163),  said  closure 

55  means  (111)  slide  into  said  support  frame  (114, 
116,  163)  during  relative  axial  movement  be- 
tween  said  closure  die  (114  to  116,  163)  and  said 
die  frame  (117),  and  said  support  plate  (115)  has 

5 
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an  abutment  (155)  to  engage  the  die  frame  (117) 
such  that  further  relative  axial  movement  be- 
tween  said  closure  die  and  die  frame  moves  said 
support  frame  (114,  116,  163)  away  from  said 
support  plate  (115)  to  crimp  a  folded  edge  flange  5 
of  the  cover  and  container  between  said  support 
plate  (115)  and  closure  means  (111). 

9.  A  closure  die  assembly  according  to  Claim  8, 
characterised  thereby  that  a  chamber  to  receive 
an  edge  flange  of  cover  and  container  is  defined 
by  the  jaw  and  upstanding  inner  lip  (160)  of  said 
frame  members  (111)  and  the  outer  edge  of  the 
upstanding  peripheral  lip  (162)  of  said  support 
plate  (115). 

2.  A  closure  die  assembly  according  to  Claim  1, 
characterised  thereby  that  resilient  means  (157) 
oppose  relative  axial  movement  between  said 
support  frame  (114,  116,  163)  and  said  support 
plate  (115). 

3.  A  closure  die  assembly  according  to  Claim  1  or 
Claim  2,  characterised  thereby  that  the  support 
frame  (114,  116,  163)  includes  location  means 
(158)  to  locate  the  support  plate  (115)  relative 
thereto. 

4.  A  closure  die  assembly  according  to  Claim  3, 
characterised  thereby  that  said  location  means 
(1  58)  guide  the  support  plate  (115)  for  movement 
axially  of  the  support  frame  (114,  116,  163). 

5.  A  closure  die  assembly  according  to  Claim  4, 
characterised  thereby  that  said  location  means 
comprise  a  plurality  of  upstanding  guide  pins 
(158)  attached  to  the  support  plate  (115)  and  ex- 
tending  through  journal  bearing  of  the  support 
frame  (114,  116,  163),  the  guide  pins  having  an 
enlarged  head  and  coil  springs  (157)  being  locat- 
ed  around  each  of  the  guide  pins  between  the 
support  frame  and  a  respective  enlarged  head  to 
urge  the  support  plate  towards  the  support 
frame. 

6.  A  closure  die  assembly  according  to  any  preced- 
ing  claim,  characterised  thereby  that  an  adjust- 
able  abutment  (156)  is  provided  in  the  die  frame 
(117)  for  co-operation  with  said  abutment  (155) 
and  to  initiate  relative  axial  movement  between 
said  support  frame  (114,  116,  163)  and  said  sup- 
port  plate  (115). 

7.  A  closure  die  assembly  according  to  any  preced- 
ing  claim,  characterised  thereby  that  the  closure 
means  comprise  a  plurality  of  frame  members 
(111)  each  having  a  jaw  to  receive  and  fold  an 
edge  flange  of  the  cover,  each  jaw  being  provided 
with  an  upstanding  inner  lip  (160)  to  crimp  the 
folded  edge  flange  of  cover  and  container. 

8.  A  closure  die  assembly  according  to  Claim  7, 
characterised  thereby  that  the  support  plate 
(115)  has  a  continuous  upstanding  peripheral  lip 
(162)  for  engagement  with  the  upstanding  inner 
lip  (160)  of  said  frame  members  (111). 

10  Patentanspruche 

1.  Verschlieliwerkzeugeinheit  zur  Befestigung  ei- 
nes  aus  Folie  bestehendem  Deckels  an  einem 
aus  Folie  bestehenden  Behalter,  mit  einem  Werk- 

15  zeugrahmen  (117)  und  einem  dazu  axial  beweg- 
lichen  Verschlielistempel  (114  bis  116,  163),  der 
einen  Stutzrahmen  (114,  116,  163)  aufweist,  eine 
Absttitzplatte  (115)  urn  einen  Deckel  gegen  einen 
Behalter  zu  halten,  und  Verschlielimitteln  (111), 

20  die  quer  zum  Stutzrahmen  (114,  116,  163) 
glietbar  sind,  urn  bei  einer  relativen  Axialbewe- 
gung  zwischen  dem  Verschlielistempel  (114  bis 
116,  163)  und  dem  Werkzeugrahmen  (117)  einen 
Randflansch  eines  Deckels  unter  einen  Rand- 

25  flansch  eines  Behalters  zu  falten,  wobei  die  Ab- 
sttitzplatte  (115)  axial  zum  Stutzrahmen  (114, 
116,  163)  entgegen  einer  Ruckvorspannung 
(157)  bewegbar  ist,  dadurch  gekennzeichnet, 
dali  die  Absttitzplatte  (115)  normalerweise  an 

30  dem  Stutzrahmen  (114,  116,  163)  anliegt,  die 
Verschlielimitteln  (111)  bei  der  relativen  axialen 
Bewegung  zwischen  dem  Verschlielistempel 
(114  bis  116,  163)  und  dem  Werkzeugrahmen 
(117)  in  den  Stutzrahmen  (114,  116,  163) 

35  hieneingleiten,  und  die  Absttitzplatte  (115)  einen 
Anschlag  (155)  fur  einen  derartigen  Eingriff  mit 
dem  Werkzeugrahmen  (117)  hat,  dali  eine  weite- 
re  relative  axiale  Bewegung  zwischen  dem 
Verschlielistempel  und  dem  Werkzeugrahmen 

40  denStutzrahemn(114,  116,  163)  von  der  Absttitz- 
platte  (115)  wegbewegt,  urn  einen  gefaltetten 
Randflansch  des  Deckels  und  Behalters  zwi- 
schen  der  Absttitzplatte  (115)  und  den 
Verschlielimitteln  (111)  einzubiegen. 

45 
2.  Verschlieliwerkzeugeinheit  nach  Anspruch  1  ,  da- 

durch  gekennzeichnet,  dali  elastische  Mittel 
(157)  der  relativen  axialen  Bewegung  zwischen 
dem  Stutzrahmen  (114,  116,  163)  und  der  Ab- 

50  sttitzplatte  (115)  entgegenwirken. 

3.  Verschlieliwerkzeugeinheit  nach  Anspruch  1 
oder  Anspruch  2,  dadurch  gekennzeinchnet,  dali 
der  Stutzrahmen  (114,  116,  163)  Lagemittel  (158) 

55  zum  Festlegen  der  Absttitzplatte  (115)  relativ  da- 
zu  enthalt. 

4.  Verschlieliwerkzeugeinheit  nach  Anspruch  3,  da- 

6 
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durch  gekennzeichnet,  dali  die  Lagemittel  (158) 
die  Absttitzplatte  (115)  in  einer  Bewegung  axial 
zum  Stutzrahmen  (114,  116,  163)ftihren. 

5.  Verschlieliwerkzeugeinheit  nach  Anspruch  4,  da- 
durch  gekennzeichnet,  dali  die  Lagemittel  eine 
Mehrzahl  von  hochstehenden  Fuhrungsstiften 
(158)  umfassen,  die  an  der  Absttitzplatte  (115) 
befestigt  sind  und  sich  durch  Zapfenlager  des 
Stutzrahmens  (114,  116,  163)  erstrecken,  wobei 
die  Fuhrungsstifte  einen  vergrolierten  Kopf  ha- 
ben  und  urn  jeden  Ftihrungsstift  herum  eine 
Schraubenfeder  (157)  zwischen  dem  Stutzrah- 
men  und  dem  jeweiligen  vergrolierten  Kopf  ange- 
ordnet  ist,  urn  die  Absttitzplatte  zum  Stutzrahmen 
hin  zu  drticken. 

6.  Verschlieliwerkzeugeinheit  nach  einem  beliebi- 
gen  vorhergehenden  Anspruch,  dadurch  ge- 
kennzeichnet,  dali  ein  einstellbares  Widerlager 
(156)  im  Werkzeugrahmen  (117)  vorgesehen  ist, 
urn  mit  dem  Anschlag  (155)  zusammenzuarbei- 
ten  und  die  relative  axiale  Bewegung  zwischen 
dem  Stutzrahmen  (114,  116,  163)  und  der  Ab- 
sttitzplatte  (115)  einzulieten. 

7.  Verschlieliwerkzeugeinheit  nach  einem  beliebi- 
gen  vorgehenden  Anspruch,  dadurch  gekenn- 
zeichnet,  dali  die  Verschlielimittel  eine  Mehrzahl 
von  Rahmenteilen  (111)  umfassen,  die  je  eine 
Backe  haben,  urn  einen  Randflansch  des 
Deckels  aufzunehmen  und  zu  falten,  wobei  jede 
Backe  mit  einer  hochstehenden  Innenkante  (160) 
versehen  ist,  urn  den  gefalteten  Randflansch  von 
Deckel  und  Behalter  einzubiegen. 

8.  Verschlieliwerkzeugeinheit  nach  Anspruch  7,  da- 
durch  gekennzeichnet,  dali  die  Absttitzplatte 
(115)  eine  kontinuierliche  abstehende  periphere 
Kante  (162)  zum  Eingriff  mit  der  hochstehenden 
Innenkante  (160)  der  Rahmenteile  (111)  hat. 

9.  Verschlieliwerkzeugeinheit  nach  Anspruch  8,  da- 
durch  gekennzeichnet,  dali  durch  die  Backe  und 
die  bochstehende  Innenkante  (160)  der  Rahmen- 
teile  (111)  und  den  aulieren  Rand  derabstehen- 
den  peripheren  Kante  (162)  der  Absttitzplatte 
(11  5)  eine  Kammerzu  Aufnahme  eines  Randflan- 
sches  von  Deckel  und  Behalter  def  iniert  ist. 

Revendications 

1.  Outillagedefermeture  pour  fixer  un  couvercleen 
feuille  sur  un  recipient  en  feuille  et  comprenant  un 
bati  d'outil  (117)  et  un  outil  de  fermeture  (114  a 
116,  163)  mobile  axialement  par  rapport  a  lui, 
I'outil  de  fermeture  comprenant  un  bati  de  sup- 

port(114,  116,  163),  une  plaque  de  support(115) 
afin  de  maintenir  un  couvercle  contre  un  reci- 
pient,  et  des  moyens  de  fermeture  (111)  qui  glis- 
sent  transversalement  au  bati  de  support  (114, 

5  116,  163)pourplierunrebordderived'uncouver- 
cle  au-dessous  d'un  rebord  de  rive  d'un  recipient 
lors  d'un  mouvement  axial  relatif  entre  ledit  outil 
de  fermeture  (114  a  116,  163)  et  ledit  bati  d'outil 
(117),  la  plaque  de  support  (115)  etant  mobile 

10  axialement  au  bati  de  support  (114,  116,  163) 
contre  une  force  de  rappel  (157),  caracterise  en 
ce  que  ladite  plaque  de  support  (115)  est  norma- 
lement  en  butee  contre  le  bati  de  support  (114, 
116,  163),  lesdits  moyens  de  fermeture  (111)  glis- 

15  sent  dans  ledit  bati  de  support  (114,  116,  163) 
pendant  le  mouvement  axial  relatif  entre  ledit  ou- 
til  de  fermeture  (114  a  116,  163)  et  ledit  batid'outil 
(117),  et  ladite  plaque  de  support  (115)  comporte 
une  butee  (155)  destinee  a  porter  contre  ledit  bati 

20  d'outil  (117)  afin  que  la  poursuite  du  mouvement 
axial  relatif  entre  ledit  outil  de  fermeture  et  ledit 
bati  d'outil  eloigne  ledit  bati  de  support  (114,116, 
163)  de  ladite  plaque  de  support  (11  5)  poursertir 
un  rebord  de  rive  plie  du  recipient  et  du  couvercle 

25  entre  la  plaque  de  support  (1  1  5)  et  les  moyens  de 
fermeture  (111). 

2.  Outillage  de  fermeture  selon  la  revendication  1, 
caracterise  en  ce  que  des  moyens  elastiques 

30  (157)s'opposenta  un  mouvement  axial  relatif  en- 
tre  ledit  bati  de  support  (114,  116,  163)  et  ladite 
plaque  de  support  (115). 

3.  Outillage  de  fermeture  selon  la  revendication  1 
35  ou  la  revendication  2,  caracterise  en  ce  que  le 

bati  de  support  (114,  116,  163)  comprend  des 
moyens  (158)  de  positionnement  destines  a  po- 
sitionner  la  plaque  de  support  (115)  par  rapport 
a  lui. 

40 
4.  Outillage  de  fermeture  selon  la  revendication  3, 

caracterise  en  ce  que  lesdits  moyens  de  position- 
nement  (158)  guident  la  plaque  (115)  de  support 
pour  qu'elle  se  deplace  axialement  par  rapport  au 

45  bati  de  support  (114,  116,  163). 

5.  Outillage  de  fermature  selon  la  revendication  4, 
caracterise  en  ce  que  lesdits  moyens  de  position- 
nement  comprennent  plusieurs  goujons  (158)  de 

so  guidage  orientes  vers  le  haut,  fixes  a  la  plaque 
(115)  de  support  et  passant  dans  des  coussinets 
du  bati  de  support  (114,  116,  163),  les  goujons  de 
guidage  comportant  une  tete  elargie  et  des  res- 
sorts  helicoTdaux  (157)  etant  disposes  autourde 

55  chacun  des  goujons  de  guidage,  entre  le  bati  de 
support  et  une  tete  elargie  respective,  afin  de 
rappeler  la  plaque  de  support  vers  le  bati  de  sup- 
port. 

7 
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6.  Outillage  de  fermeture  selon  I'une  quelconque 
des  revendications  precedentes,  caracterise  en 
ce  qu'une  butee  reglable  (1  56)  est  prevue  dans  le 
bati  d'outil  (117)  pour  cooperer  avec  ladite  butee 
(1  55)  et  pour  amorcer  un  mouvement  axial  relatif  5 
entre  ledit  bati  de  support  (114,  116,  163)et  ladite 
plaque  de  support  (115). 

7.  Outillage  de  fermeture  selon  I'une  quelconque 
des  revendications  precedentes,  caracterise  en  10 
ce  que  les  moyens  de  fermeture  comprennent 
plusieurs  elements  de  bati  (111)  ayant  chacun 
une  machoire  destinee  a  recevoir  et  plier  un  re- 
bord  de  rive  du  couvercle,  chaque  machoire 
comportant  une  levre  interieure  (160)  orientee  15 
vers  le  haut  pour  sertir  le  rebord  de  rive  plie  du 
couvercle  et  du  recipient. 

8.  Outillage  de  fermeture  selon  la  revendication  7, 
caracterise  en  ce  que  la  plaque  (1  1  5)  de  support  20 
comporte  une  levre  peripherique  continue  (162) 
orientee  vers  le  haut  destinee  a  s'enclencher 
avec  la  levre  interieure  (160)  orientee  vers  le  haut 
desdits  elements  de  bati  (111). 

25 
9.  Outillage  de  fermeture  selon  la  revendication  8, 

caracterise  en  ce  qu'une  chambre  destinee  a  re- 
cevoir  un  rebord  de  rive  du  couvercle  et  du  reci- 
pient  est  def  inie  par  la  machoire  et  la  levre  inte- 
rieure  (160)  orientee  vers  le  haut  desdits  ele-  30 
ments  de  bati  (111)  et  par  le  bord  exterieur  de  la 
levre  peripherique  (162)  orientee  vers  le  haut  de 
ladite  plaque  de  support  (115). 
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