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(54)  Method  of  manufacturing  lampshades  and  apparatus  for  performing  the  method 

(57)  A  lampshade  is  formed  from  a  heat-formable 
sheet  material,  by  forming  a  blank  of  such  sheet  mate- 
rial  into  the  form  of  a  hollow  body  20  having  upper  and 
lower  peripheral  edges,  supporting  the  blank  20  on  an 
upper  former  22,  securing  the  upper  edge  of  the  blank, 
locating  a  forming  and  stiffening  ring  18  on  upper  and 
lower  fingers  200,  202  respectively,  extending  from  a 
vertically  displaceable  plate  43,  and  raising  the  plate  43 
and  with  it  fingers  200,  202  and  ring  18  into  the  interior 
of  the  blank  so  that  it  engages  the  blank  20  adjacent  a 
lower  peripheral  edge  of  the  hollow  body.  The  lower 
peripheral  edge  of  the  blank  20  is  then  heated  to  a  tem- 
perature  at  which  it  is  formable,  and  the  heated  edge  is 
folded  around  the  forming  and  stiffening  ring  18  by  low- 
ering  the  blank,  with  the  upper  former  22,  plate  43,  fin- 
gers  200,  202  and  ring  1  8  into  a  heated  former  58  to  fold 
the  heated  blank  edge  under  the  stiffening  ring  18, 
retracting  the  lower  fingers  202  and  raising  a  forming 
ring  61  to  wrap  the  heated  edge  further  around  the  ring 
1  8,  raising  the  formed  lampshade  with  the  plate  43  and 
fingers  200,  202  from  the  heated  formers,  allowing  said 
edge  to  cool  and  retracting  the  fingers  200,  whereby  the 
forming  and  stiffening  ring  is  held  captive  within  a  cavity 
or  pocket  extending  around  the  respective  end  of  the 
blank. 
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Description 

THIS  INVENTION  relates  to  the  manufacture  of 
lampshades,  more  particularly  to  the  manufacture  of  a 
lampshade  comprising  a  heat-deformable  sheet  mate-  s 
rial  or  fabric  secured  to  a  mounting  frame  adapted  to  be 
fitted,  for  example,  to  a  standard  electric  lamp  socket. 
Such  a  lampshade  is  herein  referred  to  as  being  "of  the 
kind  specified". 

Our  European  Patent  Application  No.  93307419.7,  w 
published  as  EP-A-0595461  ,  incorporated  herein  by  ref- 
erence,  discloses  a  method  of  and  apparatus  for  manu- 
facturing  lampshades  of  the  kind  specified  in  which  a 
strip  or  sector  of  heat-deformable  sheet  material  has  its 
ends  temporarily  connected  to  form  a  generally  annular  15 
blank  having  upper  and  lower  peripheral  edges,  after 
which  the  upper  and  lower  edges  are  softened  by  heat 
and  mechanically  deformed  to  provide  pockets  to 
receive,  respectively,  an  annular  portion  of  the  wire 
mounting  frame  and  a  lower  stiffening  ring,  the  tempo-  20 
rarily  connected  ends  of  the  blank  being  then  separated 
to  allow  the  extraction  of  the  blank  from  the  apparatus 
and  to  allow  the  introduction  into  these  pockets  of  the 
respective  mounting  frame  part  and  the  stiffening  ring. 
The  ends  of  the  blank  are  thereafter  permanently  25 
secured  together  to  afford  the  finished  shade. 

In  fact,  the  need  for  separation  of  the  ends  of  the 
lampshade  blank  for  extraction  from  the  apparatus  and 
insertion  of  frame  portions  arises,  the  applicants  have 
found,  only  in  relation  to  the  stiffening  ring  at  the  wider,  30 
(generally  lower),  end  of  the  lampshade  where  the 
lampshade,  as  is  conventionally  the  case,  is  narrower  at 
the  top  than  the  bottom.  The  plastics  material  of  the 
shade  is  generally  sufficiently  resilient  to  allow  the 
annular  portion  of  the  mounting  frame  to  be  engaged  in  35 
the  pocket  at  the  narrower,  (generally  upper),  end  of  the 
lampshade  blank  simply  by  pushing  the  mounting  frame 
annular  portion  into  its  pocket  from  within  the  lamp- 
shade  blank  without  separating  the  connected  ends  of 
the  blank.  The  frusto-conically  or  similarly  tapering  con-  40 
figuration  of  the  lampshade,  however,  makes  insertion 
of  the  stiffening  ring  at  the  lower,  wider  end  of  the  shade, 
after  forming  the  blank,  impossible  unless  the  ends  of 
the  blank  are  temporarily  separated. 

Our  co-pending  European  Patent  Application  No.  45 
95301083.2,  likewise  incorporated  herein  by  reference, 
discloses  variants  of  the  apparatus  and  method  of  EP- 
A-0595461  in  which  the  necessity  for  securing  the  ends 
of  the  blank  together  only  temporarily  in  the  first 
instance  and  for  subsequently  separating  the  ends  of  so 
the  blank  for  extraction  from  the  apparatus  and  for  inser- 
tion  of  the  stiffening  ring  are  avoided  by  forming  the 
lower  edge  of  the  blank  around  the  lower  stiffening  ring, 
temporarily  held  in  place  by  retractable  magnetic  fin- 
gers.  55 

It  is  an  object  of  the  present  invention  to  provide  an 
improved  method  of  manufacturing  lampshades  of  the 
kind  specified  in  which  separation  of  the  joined  ends  of 
the  lampshade  blank  after  forming  the  pockets  at  the 

27  A1  2 

upper  and  lower  ends  of  the  lampshade,  is  unneces- 
sary. 

It  is  a  further  object  of  the  invention  to  provide  an 
improved  apparatus  for  performing  the  method. 

According  to  one  aspect  of  the  invention  there  is 
provided  a  method  of  manufacturing  a  lampshade  from 
a  heat-formable  sheet  material,  comprising  forming  a 
blank  of  such  sheet  material  into  the  form  of  a  hollow 
body  having  upper  and  lower  peripheral  edges,  holding 
the  blank  in  this  shape,  locating  a  forming  and  stiffening 
ring  within  the  hollow  body  and  in  engagement  there- 
with  adjacent  a  peripheral  edge  of  the  hollow  body,  sup- 
porting  said  stiffening  ring  by  retractable  supporting 
means  engaging  the  underside  and  the  upper  side  of 
the  stiffening  ring,  heating  said  peripheral  edge  of  said 
hollow  body  to  a  temperature  at  which  it  is  formable, 
folding  said  heated  edge  around  said  forming  and  stiff- 
ening  ring  whereby  the  forming  and  stiffening  ring  is 
held  captive  within  a  cavity  or  pocket  extending  around 
the  respective  end  of  the  blank,  and  allowing  the  mate- 
rial  to  cool. 

According  to  another  aspect  of  the  invention  there 
is  provided  apparatus  for  use  in  manufacturing  a  lamp- 
shade  from  a  heat-deformable  sheet  material  compris- 
ing  means  for  supporting  a  hollow  body  formed  from 
such  sheet  material  and  having  upper  and  lower  periph- 
eral  edges,  the  apparatus  including  supporting  means 
for  releasably  supporting  a  forming  and  stiffening  ring 
with  said  ring  in  peripheral  engagement  with  the  interior 
surface  of  said  hollow  body  adjacent  a  said  peripheral 
edge  thereof,  so  that  a  marginal  edge  portion  of  said 
body  projects  beyond  said  forming  and  stiffening  ring, 
said  supporting  means  comprising  retractable  support- 
ing  means  for  engaging  the  underside  and  the  upper 
side  of  the  stiffening  ring,  means  for  heating  such  mar- 
ginal  edge  portion,  means  for  engaging  said  marginal 
edge  portion  after  such  heating  and  for  folding  or  rolling 
it  around  said  forming  and  stiffening  ring  and  for  holding 
the  formed  edge  portion  in  place  until  the  material  has 
cooled. 

An  embodiment  of  the  invention  is  described  below 
by  way  of  example  with  reference  to  the  accompanying 
drawings  in  which:- 

FIGURES  1  and  2  illustrate  steps  in  a  method  of 
lampshade  manufacture, 

FIGURE  3  illustrates  the  apparatus  of  EP0595461 
at  an  intermediate  stage  in  the  forming  of  a  lamp- 
shade, 

FIGURE  4  illustrates  the  same  apparatus  at  a  later 
stage  in  the  forming  of  the  lampshade,  and 

FIGURES  5  to  15  illustrate  successive  stages  in  the 
forming  of  a  lampshade  by  a  method  embodying 
the  present  invention  utilising  apparatus  in  accord- 
ance  with  the  present  invention,  Figures  5  to  15 
being  each  a  diagrammatic  view  in  vertical  axial 
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section  through  the  apparatus. 

Referring  to  Figures  1  and  2,  the  manufacture  of  a 
lampshade,  using  a  decorative  fabric  having,  adhered  to 
one  face  thereof,  a  dimensionally  stable,  flexible,  heat- 
formable  plastics  sheeting,  commences,  as  in  conven- 
tional  practice,  with  the  cutting  from  such  composite 
material,  of  a  workpiece  of  the  shape  illustrated  in  Fig- 
ure  1  .  This  workpiece  is  placed  in  a  welding  jig  whilst 
being  rolled  into  a  conical  configuration  so  that  the 
opposite  ends  1  2  of  the  workpiece  overlap.  The  welding 
jig  incorporates  edge  and  end  location  stops  such  that 
the  workpiece  is  held  precisely  in  the  shape  of  a  hollow 
truncated  cone  20  of  predetermined  dimensions.  The 
overlapping  edge  portions  are  temporarily  secured 
together  by  tack  welds,  whilst  the  workpiece  is  in  the 
welding  jig. 

The  intermediate  product  20  thus  formed,  is  then 
removed  from  the  former.  In  the  method  described  in 
EP0595461  ,  the  product  20  is  then  fitted  into  the  appa- 
ratus  shown  in  Figures  3  and  4. 

Referring  to  Figures  3  and  4,  there  is  shown  the 
apparatus  disclosed  in  EP0595461  ,  with  a  lampshade 
blank  20  in  place,  at  an  intermediate  stage,  in  which  an 
upper  edge  of  the  lampshade  blank  has  been  formed 
around  the  upper  annular  edge  of  an  upper  former  22 
using  a  top  mould  32  and  a  clamping  plate  36.  The 
former  22  is  movable  axially  vertically  relative  to  a  lower 
former  plate  23  secured  to  a  plate  43  fixed  to  the  upper 
end  of  a  piston  rod  42  of  an  actuator  44.  The  plate  23 
has  a  downwardly  facing  peripheral  bead.  The  upper 
former  22  is  supported  for  vertical  sliding  movement  on 
a  support  40,  which  also  carries  the  cylinder  of  an  actu- 
ator  48.  The  former  22  is  urged  towards  the  lower 
former  23  by  tension  springs  47  and  can  be  moved 
upwardly  away  from  the  plate  23  by  means  of  the  actu- 
ator  48. 

As  described  in  EP0595461,  after  the  position 
shown  in  Figure  3  is  reached,  the  actuator  44,  42,  is 
extended  upwardly,  after  lateral  removal  of  the  top 
mould  32,  to  bring  the  lower  edge  of  the  blank  20  into 
cooperation  with  an  upper  annular  heater  60  so  that  the 
projecting  lower  edge  region  of  the  blank  20  is  softened 
and  caused  to  adopt  a  substantially  cylindrical  form. 
The  assembly,  including  the  blank  20,  and  the  upper 
and  lower  formers,  is  then  lowered  to  bring  the  softened 
lower  edge  portion  of  the  blank  into  cooperation  with  a 
lower  annular  heater  58  which  has,  at  its  upper  end,  a 
frusto-conical  opening  terminating  in  an  inwardly 
extending  ledge.  Thus,  as  the  assembly  is  lowered  into 
the  lower  heater  58,  the  marginal  softened  lower  edge 
portion  of  the  blank  is  moulded  around  the  periphery  of 
plate  23  to  project  substantially  radially  inwardly  there- 
from.  Thereafter,  as  shown  in  Figure  4,  a  former  ring  61 
is  moved  upwardly  to  complete  the  folding  of  the  lower 
edge  portion  around  the  peripheral  bead  of  the  plate  23 
and  to  hold  the  marginal  edge  region  against  the  under- 
side  of  the  plate  23  after  the  heaters  58  and  60  are 
removed  from  the  region  of  the  lower  edge  of  the  blank, 

until  the  lower  marginal  edge  portion  of  the  blank  has 
cooled  and  hardened  again.  After  the  stage  shown  in 
Figure  4  has  been  reached,  in  the  process  disclosed  in 
EP-A-0595461,  the  edges  12  of  the  blank,  which  have 

5  been  only  temporarily  secured  together,  are  separated 
to  allow  the  blank  to  be  removed  from  the  former  plate 
23  and  to  allow  the  lower  stiffening  ring  1  8  to  be  inserted 
into  the  pocket  formed  at  the  lower  edge  of  the  lamp- 
shade  by  deformation  of  the  lampshade  material  around 

10  the  peripheral  edge  of  the  former  plate  23. 
The  applicants  have  found  that  it  is,  in  fact,  perfectly 

possible  to  separate  the  upper  edge  of  the  blank, 
deformed  as  shown  in  Figure  3,  from  the  upper  former 
22,  simply  by  pulling  the  former  22  downwardly  out  of 

15  the  upper  end  of  the  lampshade,  without  separating  the 
edges  12  of  the  lampshade  blank.  Accordingly,  the  sep- 
aration  of  the  edges  12,  previously  temporarily  secured 
together,  can  be  avoided  if  the  lower  edge  of  the  lamp- 
shade  blank  can  be  formed  around  the  lower  stiffening 

20  ring  1  8  in  situ.  The  modification  of  the  apparatus  of  EP- 
A-0595461  illustrated  in  Figures  5  to  1  5  allows  this  to  be 
done. 

In  Figures  5  to  15,  for  convenience,  only  the  part  of 
the  apparatus  to  the  left  side  of  the  central  vertical  axis 

25  and  a  small  adjoining  portion  of  the  apparatus  on  the 
right  side  of  said  axis  are  shown,  it  being  understood 
that  the  apparatus,  as  in  Figures  3  and  4,  is  substan- 
tially  symmetrical  about  the  vertical  axis.  In  Figures  5  to 
1  5,  parts  corresponding  to  parts  in  Figures  3  and  4  have 

30  corresponding  references.  In  the  apparatus  of  Figures  5 
to  1  5,  the  plate  43  is  of  greater  diametral  extent  than  in 
Figures  3  and  4,  but  the  plate  43  is  nevertheless  of  sub- 
stantially  lesser  diameter  than  the  bottom  ring  18  of  the 
lampshade.  A  spacer  structure,  represented  at  43',  sup- 

35  ports  the  support  40  for  the  actuator  48  (not  shown  in 
Figures  5  to  1  5)  and  the  upper  former  22  (not  shown  in 
Figures  5  to  1  5).  The  plate  43  carries  a  plurality  of  upper 
and  lower  fingers  200  and  202  respectively  which 
extend  outwardly  from  the  periphery  of  the  plate  43  and 

40  have  associated  actuators  204  and  206  respectively 
whereby  the  upper  and  lower  fingers  200,  202  can  be 
moved  between  retracted  and  projected  positions  in 
which  the  free  ends  of  the  fingers  are  respectively 
nearer  to  and  further  from  the  middle  of  the  plate  43. 

45  Preferably  there  are  at  least  three  upper  fingers  200 
spaced  apart  around  the  periphery  of  plate  43  and  at 
least  three  lower  fingers  202,  likewise  spaced  apart 
around  the  periphery  of  the  plate  43,  although  the 
number  of  upper  and  lower  fingers  200,  202  could  be 

so  greater  (or,  indeed,  could  be  as  low  as  two  if  the  upper 
fingers  were,  for  example,  diametrally  opposite  and  the 
lower  fingers  were  diametrally  opposite  one  another  but 
spaced  90°  from  the  upper  fingers  about  the  vertical 
axis  of  plate  43).  Whilst,  as  shown  in  the  drawings,  each 

55  upper  finger  200  may  be  paired  with  a  respective  lower 
finger  202  disposed  directly  below,  this  is  not  strictly 
necessary. 

As  shown  in  Figures  5  to  15,  each  upper  finger  200 
has,  adjacent  its  free  end,  a  substantially  radially 

3 
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extending  portion,  from  the  radially  outward  end  of 
which  a  downwardly  inclined  portion  (inclined  at  approx- 
imately  the  same  angle  to  the  vertical  as  the  conical  sur- 
face  of  the  lampshade  blank),  extends  to  the  free  end  of 
the  finger,  where  it  is  provided  with  a  concave  surface  5 
for  close  engagement  with  the  complementarily  convex 
surface  of  a  round  wire  stiffening  ring  18.  In  the  arrange- 
ment  shown,  each  lower  finger  202  extends  radially  and 
horizontally  to  its  free  radially  outer  end,  but  is  cham- 
fered  or  bevelled  at  its  free  end  so  that  the  lower  edge  of  w 
said  free  end  is  radially  further  outward  than  the  upper 
edge  and  provides  a  point. 

As  illustrated  in  Figure  6,  the  upper  and  lower  fin- 
gers  200  and  202  are  independently  reciprocable  by 
their  respective  actuators  204,  206.  In  use  of  the  appa-  15 
ratus  of  Figures  5  to  15,  the  stiffening  ring  18  may  be 
laid  in  the  recess  at  the  upper  end  of  the  lower  heater 
58,  so  as  to  lie  upon  the  horizontal  ledge  thereof,  before 
the  lampshade  blank  is  fitted  over  the  apparatus.  Fig- 
ures  5  to  8  illustrate  how  the  ring  1  8,  so  located,  may  be  20 
picked  up  and  retained  by  the  fingers  200,  202.  Thus,  in 
the  position  shown  in  Figure  5,  the  plate  43  is  raised 
above  the  lower  heater  58,  with  the  fingers  200,  202, 
retracted  radially  inwardly.  From  this  position,  the  upper 
fingers  200  are  extended  radially  outwardly  by  the  actu-  25 
ators  204,  to  outer  limiting  positions  in  which  their  free 
ends  are  directly  above  the  ring  18  (Figure  6).  The  fin- 
gers  202,  on  the  other  hand,  are  retained  in  their  radially 
inner  positions.  By  operation  of  the  actuator  44,  the 
plate  43,  and  with  it  the  fingers  202,  200,  is  lowered  to  a  30 
position  shown  in  Figure  7  in  which  the  free  ends  of  the 
upper  fingers  200  engage  the  ring  18  on  the  upper  side 
thereof.  The  lower  fingers  202  are  then  extended  by 
their  actuators  206,  to  the  position  shown  in  Figure  8  in 
which  the  point  of  each  finger  202  is  engaged  beneath  35 
the  ring  18. 

By  operation  of  the  actuator  44,  the  plate  43,  with 
fingers  200,  202  is  then  raised  in  readiness  for  the  fitting 
of  the  lampshade  blank  20  over  the  apparatus  and  the 
plate  43  remains  in  this  position  during  forming  of  the  40 
upper  edge  of  the  lampshade  blank  (not  shown)  in  the 
manner  described  in  EP-A-0595461.  When  the  stage 
corresponding  to  that  shown  in  Figure  3  is  reached,  the 
projecting  lower  edge  of  the  lampshade  blank  is  brought 
into  cooperation  with  the  upper  heater  and  is  softened  45 
and  deformed  into  a  substantially  downwardly  depend- 
ing  cylindrical  curtain  and,  as  before,  is  then  lowered, 
with  the  plate  43  (and,  in  this  instance,  with  the  ring  18 
and  upper  and  lower  fingers  200,  202),  into  the  cavity  of 
the  lower  heater  58  whereby  the  softened  free  lower  so 
edge  of  the  blank  is  bent  around  the  ring  18  to  extend, 
below  the  ring,  substantially  radially  inwardly  from  the 
ring  over  the  horizontal  ledge  of  the  lower  heater  58. 
The  lower  fingers  202  are  then  retracted  radially 
inwardly  by  their  actuators  as  shown  in  Figure  12  and  a  55 
annular  former  61,  corresponding  in  function  to  the 
annular  former  61  in  Figure  4,  is  raised  to  wrap  the  lower 
marginal  edge  portion  of  the  lampshade  material  further 
around  the  ring  18,  the  marginal  edge  portion  of  the 

lampshade  material  forming  an  inner  frusto-conical  wall 
portion  parallel  with  the  outer  frusto-conical  surface  of 
the  lampshade  blank,  to  define,  with  the  outer  surface,  a 
relatively  deep  annular  pocket  into  which  the  down- 
wardly  inclined  outer  ends  of  the  fingers  200  extend. 
The  upper  surface  of  the  former  61  may  be  provided 
with  lateral  slots  to  accommodate  the  lower  fingers  202 
or  the  lower  fingers  202  may  be  capable  of  being 
retracted  radially  inwardly  further  than  illustrated  in  Fig- 
ure  13  in  order  to  be  movable  out  of  the  path  of  the  ring 
51  entirely.  It  will  be  appreciated  from  Figures  1  1  to  15 
that  the  upper  heater  60  may  be  movable  vertically  (by 
means  not  shown)  independently  of  the  plate  43,  with 
the  heaters  60  and  58  being  brought  together,  as  shown 
in  Figures  11  to  15,  during  softening  and  forming  of  the 
lower  edge  of  the  blank  20  around  the  ring  18. 

As  shown  in  Figure  1  4,  after  the  position  shown  in 
Figure  1  3  has  been  reached  and  after  upward  removal 
of  the  upper  heater  60,  the  assembly  comprising  the 
plate  43,  fingers  200,  202,  blank  20  etc.  may  then  be 
raised  from  the  lower  heater  58.  If  necessary,  the  former 
61  may  be  raised  with  the  assembly,  out  of  the  lower 
heater  until  the  lower  edge  of  the  lampshade  has  cooled 
sufficiently  to  retain  its  form,  whereafter  the  former  61  is 
lowered  to  its  initial  position,  but  in  many  cases  the 
assembly  can  be  lifted  directly  from  the  lower  heater  58 
and  former  61  . 

Finally,  when  the  marginal  edge  region  of  the  lamp- 
shade  has  cooled  sufficiently  to  be  stable  and  rigid,  the 
upper  fingers  200  may  be  retracted  radially  inwardly 
(this  being  permitted  by  slight  deflection  of  the  inner  wall 
of  the  annular  pocket  containing  the  ring  18  (resilient 
deflection),  whereafter  the  workpiece  may  be  lifted  from 
the  upper  former  and  the  mounting  frame  inserted 
upwardly  from  within  the  lampshade. 

The  features  disclosed  in  the  foregoing  description, 
in  the  following  claims  and/or  in  the  accompanying 
drawings  may,  both  separately  and  in  any  combination 
thereof,  be  material  for  realising  the  invention  in  diverse 
forms  thereof. 

Claims 

1.  A  method  of  manufacturing  a  lampshade  from  a 
heat-formable  sheet  material,  comprising  forming  a 
blank  of  such  sheet  material  into  the  form  of  a  hol- 
low  body  having  upper  and  lower  peripheral  edges, 
holding  the  blank  in  this  shape,  locating  a  forming 
and  stiffening  ring  within  the  hollow  body  and  in 
engagement  therewith  adjacent  a  peripheral  edge 
of  the  hollow  body,  supporting  said  stiffening  ring  by 
retractable  supporting  means  engaging  the  under- 
side  and  the  upper  side  of  the  stiffening  ring,  heat- 
ing  said  peripheral  edge  of  said  hollow  body  to  a 
temperature  at  which  it  is  formable,  folding  said 
heated  edge  around  said  forming  and  stiffening  ring 
whereby  the  forming  and  stiffening  ring  is  held  cap- 
tive  within  a  cavity  or  pocket  extending  around  the 
respective  end  of  the  blank,  and  allowing  the  mate- 
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rial  to  cool. 

A  method  according  to  claim  1  wherein  said  retract- 
able  supporting  means  comprises  first  retractable 
supporting  means  engaging  the  underside  of  the  s 
ring  and  second,  independently  retractable  sup- 
porting  means  engaging  the  upper  side  of  the  stiff- 
ening  ring,  and  wherein  said  first  retractable 
supporting  means  are  retracted  at  an  intermediate 
stage  in  said  folding  of  said  heated  edge  around  the  10 
stiffening  ring,  whilst  said  second  supporting 
means  are  not  retracted  until  said  folding  step  has 
been  substantially  completed. 

Apparatus  for  use  in  manufacturing  a  lampshade  15 
from  a  heat-deformable  sheet  material  comprising 
means  for  supporting  a  hollow  body  formed  from 
such  sheet  material  and  having  upper  and  lower 
peripheral  edges,  the  apparatus  including  support- 
ing  means  for  releasably  supporting  a  forming  and  20 
stiffening  ring  with  said  ring  in  peripheral  engage- 
ment  with  the  interior  surface  of  said  hollow  body 
adjacent  a  said  peripheral  edge  thereof,  so  that  a 
marginal  edge  portion  of  said  body  projects  beyond 
said  forming  and  stiffening  ring,  said  supporting  25 
means  comprising  retractable  supporting  means  for 
engaging  the  underside  and  the  upper  side  of  the 
stiffening  ring,  means  for  heating  such  marginal 
edge  portion,  means  for  engaging  said  marginal 
edge  portion  after  such  heating,  and  for  folding  or  30 
rolling  it  around  said  forming  and  stiffening  ring  and 
for  holding  the  formed  edge  portion  in  place  until 
the  material  has  cooled. 

Apparatus  according  to  claim  3  wherein  said  35 
retractable  supporting  means  comprises  first 
retractable  supporting  means  engaging  the  under- 
side  of  the  ring  and  second,  independently  retracta- 
ble  supporting  means  engaging  the  upper  side  of 
the  stiffening  ring,  and  wherein  said  first  retractable  40 
supporting  means  are  retracted  at  an  intermediate 
stage  in  said  folding  of  said  heated  edge  around  the 
stiffening  ring,  whilst  said  second  supporting 
means  are  not  retracted  until  said  folding  step  has 
been  substantially  completed.  45 
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