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1  EPO 

Description 

The  present  invention  relates  to  a  sheet  glass 
bending  apparatus  for  pressing  a  sheet  of  glass, 
which  has  been  horizontally  delivered  from  a  heating 
furnace,  to  a  bent  configuration,  and  thereafter  tem- 
pering  the  bent  glass  sheet  by  quenching. 

There  are  known  various  sheet  glass  bending  ap- 
paratus  by  which  a  sheet  of  glass,  which  has  been 
horizontally  fed  from  a  heating  furnace,  is  pressed  to 
a  bent  shape  and  then  tempered  by  quenching.  These 
known  sheet  glass  bending  apparatus  are  generally 
classified  into  two  groups.  The  sheet  glass  bending 
apparatus  in  one  group  are  of  the  one-stage  type  in 
which  a  sheet  of  glass  is  pressed  to  a  bent  shape  and 
tempered  by  quenching  in  one  location.  The  sheet 
glass  bending  apparatus  belonging  to  the  other  group 
are  of  the  two-stage  type  which  includes  a  tempering 
stage  located  downstream  of  a  pressing  stage. 

The  two-stage-type  sheet  glass  bending  appara- 
tus  are  disclosed  in  Japanese  Patent  Publication  No. 
61-44816  published  October  4,  1986,  Japanese  Laid- 
Open  Patent  Publication  No.  62-270429  published 
November  24,  1987,  and  Japanese  Patent  Publica- 
tion  No.  62-30136  published  June  20,  1  987,  for  exam- 
ple. 

According  to  the  apparatus  shown  in  the  first  and 
second  publications,  a  sheet  of  glass  is  pressed  to  a 
bent  shape  between  a  ring  mold,  serving  as  a  lower 
mold,  and  an  upper  mold,  in  or  outside  of  a  heating 
furnace,  and  then  the  bent  glass  sheet  is  transferred 
onto  another  ring  mold  and  fed  to  a  quenching  stage. 

According  to  the  apparatus  disclosed  in  the  third 
publication,  a  single  ring  mold  is  integrally  fixed  to  a 
feed  jig,  which  is  reciprocally  moved  between  a  press- 
ing  stage  and  a  quenching  stage  to  move  the  ring 
mold  between  these  stages. 

The  apparatus  disclosed  in  the  first  and  second 
publications  are  made  up  of  a  large  number  of  parts 
since  different  ring  molds  are  employed  in  the  press- 
ing  and  quenching  stages,  respectively.  When  a 
sheet  of  glass  is  transferred  from  one  ring  mold  to  the 
other,  the  peripheral  edge  of  the  glass  sheet  tends  to 
be  cracked  or  distorted. 

The  apparatus  shown  in  the  third  publication  are 
made  up  of  a  relatively  small  number  of  parts  because 
one  ring  mold  is  shared  by  the  two  stages.  However, 
the  feed  jig  to  which  the  ring  mold  is  integrally  fixed 
is  liable  to  become  deformed  since  it  is  reciprocally 
moved  between  the  pressing  stage  which  is  kept  at  a 
higher  temperature  and  the  quenching  stage  which  is 
kept  at  a  lower  temperature.  Therefore,  the  ring  mold 
may  be  deformed  by  any  such  deformation  of  the 
feed  jig. 

The  present  invention  has  been  made  in  an  effort 
to  effectively  solve  the  above  problems  of  the  con- 
ventional  sheet  glass  bending  apparatus. 

The  present  invention  seeks  to  provide  a  sheet 
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glass  bending  apparatus  which  is  constructed  of  a  rel- 
atively  small  number  of  parts  and  which  can  prevent 
a  ring  mold  from  being  deformed  as  much  as  possible. 

According  to  the  present  invention,  there  is  pro- 
5  vided  an  apparatus  for  bending  a  glass  sheet,  having 

a  pressing  stage  disposed  downstream  of  a  heating 
furnace  and  a  quenching  stage  disposed  downstream 
of  the  pressing  stage,  the  apparatus  comprising  a  ring 
mold  for  supporting  a  peripheral  edge  of  a  lower  sur- 

10  face  of  a  glass  sheet  fed  from  the  heating  furnace,  a 
lifting/lowering  mechanism  disposed  in  the  pressing 
stage,  for  placing  thereon  the  ring  mold  and  vertically 
moving  the  ring  mold,  and  a  shuttle  disposed  between 
the  pressing  stage  and  the  quenching  stage  and  re- 

15  ciprocally  movable  therebetween  while  holding  the 
ring  mold,  the  shuttle  being  operable  to  receive  the 
ring  mold  from  and  transfer  the  ring  mold  to  the  lift- 
ing/lowering  mechanism. 

The  above  and  further  objects,  details  and  ad- 
20  vantages  of  the  present  invention  will  become  appa- 

rent  from  the  following  detailed  description  of  a  pre- 
ferred  embodiment  thereof,  when  read  in  conjunction 
with  the  accompanying  drawings. 

FIG.  1  is  a  fragmentary  side  elevational  view  of  a 
25  sheet  glass  bending  apparatus  according  to  a 

preferred  embodiment  of  the  present  invention; 
FIG.  2  is  an  elevational  view  of  the  sheet  glass 
bending  apparatus,  as  viewed  in  the  direction  in- 
dicated  by  the  arrow  II  in  FIG.  1; 

30  FIG.  3  is  a  plan  view  of  a  shuttle  in  the  sheet  glass 
bending  apparatus,  with  a  ring  mold  placed  on 
the  shuttle; 
FIG.  4  is  a  cross-sectional  view  taken  along  line 
IV  -  IV  of  FIG.  3;  and 

35  FIG.  5  is  an  enlarged  side  elevational  view  of  a 
pressing  stage  in  the  sheet  glass  bending  appa- 
ratus. 
FIG.  1  shows  a  sheet  glass  bending  apparatus, 

generally  designated  by  the  reference  numeral  100, 
40  according  to  a  preferred  embodiment  of  the  present 

invention.  A  sheet  glass  G  is  fed  through  the  sheet 
glass  bending  apparatus  from  the  left  to  the  right  in 
FIG.  1  .  Therefore,  the  lefthand  and  righthand  sides  of 
FIG.  1  are  upstream  and  downstream  sides,  respec- 

45  tively,  with  respect  to  the  direction  in  which  the  sheet 
glass  G  is  fed.  The  sheet  glass  bending  apparatus 
1  00  includes  a  heating  furnace  1  ,  a  pressing  stage  S1 
disposed  downstream  of  the  heating  furnace  1,  and 
a  quenching  stage  S2  disposed  downstream  of  the 

so  pressing  stage  S1  . 
The  pressing  stage  S1  has  an  upper  mold  2  hav- 

ing  a  lower  surface  which  is  used  as  a  shaping  sur- 
face  in  its  entirety,  and  a  lifting/lowering  member  3 
positioned  below  the  upper  mold  2.  The  lifting/lower- 

55  ing  member  3  comprises  a  support  post  3a,  a  horizon- 
tal  plate  4  mounted  on  the  upper  end  of  the  support 
post  3a,  and  four  support  columns  5  mounted  on  the 
upper  surface  of  the  horizontal  plate  4  respectively  at 
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its  four  corners.  The  lifting/lowering  member  3  can  be 
vertically  moved  by  a  cylinder  unit  (not  shown)  con- 
nected  to  a  lower  portion  of  the  support  post  3a.  Each 
of  the  support  columns  5  has  a  bifurcated  receiver  6 
on  its  upper  end.  A  ring  mold  7  can  be  positioned  by 
and  placed  on  the  receivers  6  of  the  support  columns 
5. 

As  shown  in  FIGS.  3  and  4,  the  ring  mold  7  com- 
prises  an  outer  frame  8  and  a  support  ring  9  disposed 
in  and  attached  to  the  outer  frame  8,  for  receiving  the 
peripheral  edge  of  a  lower  surface  of  a  glass  sheet  G. 
The  outer  frame  8  of  the  ring  mold  7  is  placed  on  the 
receivers  6  of  the  lifting/lowering  member  3. 

Between  the  heating  furnace  1  and  the  pressing 
stage  S1,  there  is  disposed  an  array  of  feed  rollers  10 
for  horizontally  feeding  the  glass  sheet  G  which  is 
heated,  along  a  feed  path  extending  along  the  feed 
roller  array.  As  shown  in  FIG.  5,  each  of  the  feed  roll- 
ers  10  comprises  a  core  11  extending  in  a  direction 
perpendicular  to  the  feed  path  for  the  glass  sheet  G, 
and  a  flexible  tube  12  fitted  over  the  core  11,  the  core 
11  being  fixed  against  rotation  about  its  own  axis.  The 
flexible  tubes  12  of  the  feed  rollers  10  are  rotated 
around  the  respective  cores  1  1  by  a  drive  mechanism 
(not  shown)  to  feed  the  glass  sheet  G  thereon. 

As  shown  in  FIG.  2,  as  viewed  along  the  feed 
path,  each  core  11  is  shaped  like  a  bow,  having  a 
downwardly  concave  central  portion  and  two  upward- 
ly  curved  portions  one  on  each  side  of  the  central 
position.  Therefore,  while  the  glass  sheet  G  from  the 
heating  furnace  1  is  being  fed  toward  the  pressing 
stage  S1  by  the  feed  rollers  10,  the  glass  sheet  G  is 
preliminarily  shaped  by  the  curved  configuration  of 
the  cores  11. 

Those  feed  rollers  1  0  which  are  positioned  direct- 
ly  below  the  upper  mold  2  are  downwardly  curved,  at 
their  portions  overlapping  the  ring  mold  7  as  viewed 
in  plan,  so  that  these  feed  rollers  10  will  not  interfere 
with  the  ring  mold  7  as  it  is  vertically  moved.  Instead, 
these  feed  rollers  10  may  be  shorter  in  the  direction 
across  the  feed  path  such  that  they  may  be  posi- 
tioned  within  the  support  ring  9  of  the  ring  mold  7.  Al- 
ternatively,  the  feed  rollers  10  may  be  straight  in 
shape. 

The  quenching  stage  S2  has  upper  and  lower 
cooling  air  ejectors  13a,  13b.  The  upper  and  lower 
cooling  air  ejectors  13a,  13b  comprise  ducts  14a,  14b 
connected  to  a  cool  air  supply  (not  shown),  boxes 
16a,  16b  connected  to  the  ducts  14a,  14b  through  re- 
spective  bellows  15a,  15b,  and  arrays  of  vertical  air 
nozzles  17a,  17b  on  the  lower  and  upper  surfaces  of 
the  boxes  16a,  16b  which  confront  a  glass  sheet  G 
which  is  positioned  in  the  quenching  stage  S2.  The 
boxes  16a,  16b  are  coupled  to  respective  cylinder 
units  (not  shown)  for  vertical  positional  adjustment 
thereby. 

The  sheet  glass  bending  apparatus  100  further 
includes  feed  rollers  18  for  feeding  a  glass  sheet  G, 

which  has  been  tempered  in  the  quenching  stage  S2, 
down  to  a  downstream  pickup  stage  (not  shown).  The 
air  nozzles  1  7b  of  the  lower  cooling  air  ejector  1  3b  are 

5  spaced  such  that  there  are  certain  wider  gaps  there- 
between  for  receiving  some  of  the  feed  rollers  18  in 
a  quenching  position. 

The  sheet  glass  bending  apparatus  100  also  has 
a  stationary  frame  19  vertically  mounted  on  a  floor 

10  (not  shown)  in  surrounding  relation  to  the  quenching 
stage  S2.  A  movable  frame  34  is  vertically  movably 
mounted  on  the  stationary  frame  19. 

More  specifically,  a  motor  20  is  fixedly  mounted 
on  the  stationary  frame  1  9  at  a  downstream  end  of  an 

15  upper  portion  thereof,  and  has  a  rotatable  shaft  to 
which  a  pulley  21  is  fixed.  Left  and  right  wires  22  (FIG. 
2)  have  inner  ends  fastened  to  the  pulley  21  and  outer 
ends  trained  around  left  and  right  pulleys  23,  respec- 
tively,  mounted  on  the  stationary  frame  19  and  ex- 

20  tending  downwardly.  The  lower  ends  of  the  wires  22 
are  connected  to  the  upper  ends  of  left  and  right  con- 
nector  rods  24.  The  pulleys  23  are  mounted  on  down- 
stream  ends  of  shafts  23a,  respectively,  which  extend 
along  the  feed  path.  Other  pulleys  23  are  also  mount- 

25  ed  on  upstream  ends  of  the  shafts  23a.  Other  wires 
22  are  also  trained  around  the  pulleys  23  and  extend 
downwardly,  with  their  lower  ends  coupled  to  the  up- 
per  ends  of  other  left  and  right  connector  rods  24. 
Therefore,  a  total  of  four  pulleys  23  are  mounted  on 

30  the  stationary  frame  19  at  left  and  right  positions  in 
the  front  and  rear  portions  thereof.  The  connector 
rods  24  are  suspended  respectively  from  the  wires  22 
trained  around  these  pulleys  23.  Each  of  the  connec- 
tor  rods  24  is  vertically  slidably  supported  in  guides 

35  25  attached  to  the  frame  19. 
Support  bars  26  extending  along  the  feed  path 

are  coupled  to  the  lower  ends  of  the  right  pair  of  the 
rods  24,  disposed  on  the  righthand  side  of  the  feed 
path,  and  the  lower  ends  of  the  left  pair  of  the  rods 

40  24,  disposed  on  the  lefthand  side  of  the  feed  path. 
Rails  27  extending  along  the  feed  path  are  attached 
to  the  lower  surfaces  of  the  support  bars  26,  respec- 
tively.  A  shuttle  28  (described  below)  is  slidably  en- 
gaged  and  supported  by  the  rails  27. 

45  As  shown  in  FIGS.  3  and  4,  the  shuttle  28  com- 
prises  a  pair  of  laterally  spaced,  left  and  right  main 
bars  29  extending  along  the  feed  path,  and  a  pair  of 
cross  bars  30  extending  between  and  connected  to 
the  main  bars  29  at  upstream  end  and  intermediate 

so  portions  thereof.  The  main  bars  29  and  the  cross  bars 
30  jointly  make  up  a  rectangular  frame  which  sur- 
rounds  the  ring  mold  7,  as  viewed  in  plan,  in  a  certain 
position  in  the  pressing  stage  S1,  for  example.  Two 
support  arms  31  are  attached  to  each  of  the  cross 

55  bars  30,  the  support  arms  31  projecting  inwardly  of 
the  rectangular  frame.  Each  of  the  support  arms  31 
has  a  bifurcated  receiver  32  on  the  inner  and  thereof 
for  positioning  the  outer  frame  8  of  the  ring  mold  7. 
Racks  33  extend  the  full  length,  and  are  attached  to 

3 
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the  outer  sides,  of  the  main  bars  29.  In  the  pressing 
stage  S1  ,  the  four  support  arms  31  of  the  shuttle  28 
are  positioned  out  of  vertical  alignment  with  the  four 
support  columns  5  of  the  lifting/lowering  member  3,  5 
and  also  positioned  in  vertically  superposed  relation 
to  the  outer  frame  8  of  the  ring  mold  7. 

As  shown  in  FIG.  1  ,  a  support  column  34a  with  a 
motor  35  mounted  on  its  upper  end  is  vertically 
mounted  on  the  support  bar  26  which  is  shown  on  the  10 
righthand  side  in  FIG.  2.  The  motor  35  has  an  output 
pulley  35a.  A  belt  35b  is  trained  around  the  output  pul- 
ley  35a  and  a  helical  gear  36  mounted  on  one  end  of 
a  shaft  36a  which  extends  laterally  and  is  supported 
on  the  movable  frame  34.  Another  helical  gear  36  is  15 
mounted  on  the  other  end  of  the  shaft  36a.  The  hel- 
ical  gears  36  on  the  opposite  ends  of  the  shaft  36a 
are  held  in  driving  mesh  with  helical  gears  37,  respec- 
tively,  on  the  upper  ends  of  vertical  shafts  38  on  the 
left  and  right  sides  of  the  movable  frame  34.  The  vert-  20 
ical  shafts  38  support  gears  39  splined  to  their  lower 
ends  and  held  in  mesh  with  the  racks  33,  respectively, 
attached  to  the  main  bars  29. 

As  can  be  understood  from  the  foregoing  descrip- 
tion,  the  vertically  movable  frame  34  are  composed  of  25 
the  support  bars  26,  the  support  column  34a,  etc., 
and  can  be  moved  vertically  when  the  connector  rods 
24  are  lifted  or  lowered  by  the  motor  20.  The  shuttle 
28  is  movably  attached  to  the  movable  frame  34  for 
movement  along  the  feed  path.  When  the  motor  35  30 
is  energized  under  the  control  of  acontrol  mechanism 
(not  shown),  the  shuttle  28  is  reciprocally  moved  be- 
tween  the  pressing  stage  S1  and  the  quenching 
stage  S2. 

Operation  of  the  sheet  glass  bending  apparatus  35 
100  will  now  be  described  with  reference  to  FIG.  5. 

The  various  steps  of  operation,  described  below, 
are  carried  out  when  the  feed  rollers  10,  the  lift- 
ing/lowering  member  3,  the  upper  mold  2,  the  shuttle 
28,  and  soon  are  driven  under  the  control  of  the  con-  40 
trol  mechanism. 

Initially,  the  ring  mold  7,  which  is  positioned  on 
the  receivers  6  of  the  lifting/lowering  member  3,  is 
lowered  in  a  standby  position  I  which  is  lower  than  the 
upper  surfaces  of  the  feed  rollers  10.  Similarly,  the  45 
shutter  28  is  also  lowered  in  a  standby  position  slightly 
below  the  ring  mold  7  so  as  to  be  aligned  with  the  ring 
mold  7  in  the  vertical  direction. 

A  glass  sheet  G,  which  has  been  heated  in  the 
heating  furnace  1,  is  fed  to  the  pressing  stage  S1  by  50 
the  feed  rollers  10,  during  which  time  the  glass  sheet 
G  is  preliminarily  shaped  by  the  feed  rollers  10.  Upon 
detection  by  a  suitable  sensor  of  arrival  of  the  glass 
sheet  G  at  a  position  aligned  with  the  ring  mold  7,  the 
rotation  of  the  feed  rollers  10  is  stopped  to  hold  the  55 
glass  sheet  G  at  rest.  Then,  the  lifting/lowering  mem- 
ber  3  is  elevated  to  lift  the  ring  mold  7  from  the  stand- 
by  position  I  to  an  uppermost  pressing  position  II. 
When  the  ring  mold  7  reaches  the  pressing  position 

II,  the  upward  movement  of  the  lifting/lowering  mem- 
ber  3  is  stopped.  While  the  ring  mold  7  is  ascending 
toward  the  pressing  position  II,  the  support  ring  9  of 
the  ring  mold  7  receives  the  glass  sheet  G  from  the 
feed  rollers  10. 

In  the  pressing  position  II,  the  upper  mold  2  is 
lowered  to  press  the  glass  sheet  G  to  a  bent  shape 
between  the  ring  mold  7  and  the  upper  mold  2.  While 
the  glass  sheet  G  is  being  thus  bent,  the  shuttle  28 
is  lifted  to  a  certain  level.  Specifically,  the  shutter  28 
is  elevated  to  a  ring  mold  receiving  position  III  in  which 
the  cross  bars  30  of  the  shuttle  28  can  receive  the  ring 
mold  7  from  the  lifting/lowering  member  3. 

After  the  glass  sheet  G  has  been  bent,  the  lift- 
ing/lowering  member  3  is  moved  downwardly  to  its 
lowermost  position  at  a  low  speed.  The  peripheral 
edge  of  the  lower  surface  of  the  bent  glass  sheet  G 
remains  supported  on  the  support  ring  9  of  the  ring 
mold  7.  Upon  descent  of  the  lifting/lowering  member 
3,  the  ring  mold  7  supported  on  the  lifting/lowering 
member  3  is  also  moved  downwardly  therewith. 
Therefore,  the  ring  mold  7  which  supports  the  glass 
sheet  G  is  transferred  from  the  lifting/lowering  mem- 
ber  3  to  the  bifurcated  receivers  32  of  the  support 
arms  31  of  the  shuttle  28  in  the  ring  mold  receiving 
position  III.  More  specifically,  the  outerframe  8  of  the 
ring  mold  7  is  fitted  in  the  bifurcated  receivers  32  of 
the  support  arms  31  .  The  transfer  of  the  ring  mold  7 
is  carried  out  by  only  the  relative  vertical  movement 
of  the  lifting/lowering  member  3  and  the  shuttle  28. 

Thereafter,  the  motor  35  is  energized  to  move  the 
shuttle  28,  which  has  just  received  the  ring  mold  7, 
from  the  pressing  stage  S1  to  the  quenching  stage 
S2.  The  ring  mold  7  with  the  glass  sheet  G  supported 
thereon  is  now  positioned  between  upper  and  lower 
cooling  air  ejectors  13a,  13b.  Then,  cooling  air  is 
ejected  from  the  upper  and  lowerair  nozzles  17a,  17b 
toward  the  glass  sheet  G,  thereby  quenching  and 
tempering  the  glass  sheet  G. 

Then,  the  box  16b  of  the  lower  cooling  air  ejector 
13b  is  lowered,  and  the  movable  frame  34  is  lowered 
by  the  motor  20.  The  tempered  glass  sheet  G  on  the 
ring  mold  7  supported  on  the  shuttle  23  is  now  trans- 
ferred  onto  the  feed  rollers  18.  The  glass  sheet  G  is 
then  fed  to  the  downstream  pickup  stage  by  the  feed 
rollers  18. 

Thereafter,  the  movable  frame  34  is  moved  up- 
wardly  thereby  to  lift  the  shuttle  28,  and  the  shuttle  28 
is  then  moved  back  from  the  quenching  stage  S2  to 
the  pressing  stage  S1.  The  movable  frame  34  is  low- 
ered  to  lower  the  shuttle  28  to  the  initial  standby  pos- 
ition.  Upon  such  downward  movement,  the  ring  mold 
7  is  transferred  from  the  shuttle  28  onto  the  receivers 
6  of  the  lifting/lowering  member  3. 

In  the  two-stage-type  sheet  glass  bending  apar- 
atus  100,  the  ring  mold  7  for  supporting  the  lower  sur- 
face  of  the  glass  sheet  G  is  shared  by  the  pressing 
stage  S1  and  the  quenching  stage  S2.  Therefore,  the 

4 
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number  of  parts  of  the  apparatus  is  prevented  from  in- 
creasing.  Since  it  is  not  necessary  to  transfer  a  glass 
sheet  from  one  ring  mold  to  another,  the  peripheral 
edge  of  the  glass  sheet  is  less  liable  to  be  cracked  or 
distorted. 

The  shuttle  28,  serving  as  a  feed  jig,  and  the 
shaping  ring  mold  7  are  not  mechanically  fixed  to 
each  other,  but  the  ring  mold  7  is  simply  placed  on  the 
support  arms  31  of  the  shuttle  28.  Therefore,  even  if 
the  shuttle  28  is  deformed  due  to  temperature 
changes,  the  ring  mold  7  is  not  deformed  thereby. 

The  ring  mold  7  is  transferred  between  the  lift- 
ing/lowering  member  3  and  the  shuttle  28  by  only  rel- 
ative  movement  of  the  lifting/lowering  member  3  and 
the  shuttle  28.  Accordingly,  the  ring  mold  7  is  not  sub- 
ject  to  any  physical  forces  which  would  otherwise 
tend  to  deform  the  ring  mold  7. 

The  shuttle  28  is  not  limited  to  the  illustrated  con- 
figuration.  According  to  a  modification,  the  cross  bars 
30  may  be  dispensed  with,  and  support  arms  may  be 
attached  to  the  main  bars  29,  so  that  the  opposite 
sides  of  the  ring  mold  7  may  be  received  by  these 
support  arms.  With  such  an  alternative,  it  is  not  nec- 
essary  to  initially  position  the  shuttle  28  below  the  ring 
mold  7. 

Claims 

1  .  An  apparatus  (1  00)  for  bending  a  glass  sheet  (G), 
having  a  pressing  stage  (S1)  disposed  down- 
stream  of  a  heating  furnace  (1)  and  a  quenching 
stage  (S2)  disposed  downstream  of  the  pressing 
stage  (S1),  characterised  by:- 

a  ring  mold  (7)  for  supporting  a  peripheral 
edge  of  a  lower  surface  of  a  glass  sheet  (G)  fed 
from  the  heating  furnace  (1); 

a  lifting/lowering  mechanism  (3)  disposed 
in  the  pressing  stage  (S1),  for  placing  thereon  the 
ring  mold  (7)  and  vertically  moving  the  ring  mold 
(7);  and 

a  shuttle  (28)  disposed  between  the 
pressing  stage  (S1)  and  the  quenching  stage 
(S2)  and  reciprocally  movable  therebetween 
while  holding  the  ring  mold  (7),  the  shuttle  (28) 
being  operable  to  receive  the  ring  mold  (7)  from 
and  transfer  the  ring  mold  (7)  to  the  lifting/lower- 
ing  mechanism  (3). 

2.  An  apparatus  according  to  claim  1  ,  characterised 
by: 

a  first  feed  mechanism  (1  0)  for  horizontally 
feeding  the  glass  sheet  (G)  from  the  heating  fur- 
nace  (1)  to  said  pressing  stage  (S1); 

an  upper  mold  (2)  co-operable  with  the 
ring  mold  (7)  placed  on  the  lifting/lowering  mech- 
anism  (3)  for  pressing  the  glass  sheet  (G)  to  a 
bent  shape;  and 

a  second  feed  mechanism  (18)  for  receiv- 
ing  the  glass  sheet  (G),  which  has  been  tempered 
in  the  quenching  stage  (S2),  from  the  ring  mold 

5  (7)  and  for  feeding  the  glass  sheet  (G)  down- 
stream  of  the  quenching  stage  (S2); 

the  ring  mold  (7)  being  movable  to  the 
pressing  stage  (S1)  by  the  shuttle  (28)  after  the 
ring  mold  (7)  has  transferred  the  glass  sheet  (G) 

10  to  the  second  feed  mechanism  (18)  in  the 
quenching  stage  (S2). 

3.  An  apparatus  according  to  claim  2,  characterised 
in  that  the  lifting/lowering  mechanism  (3)  lifts  the 

15  ring  mold  from  below  the  first  feed  mechanism 
(10)  to  enable  the  ring  mold  (7)  to  receive  the 
glass  sheet  (G)  from  the  first  feed  mechanism 
(10). 

20  4.  An  apparatus  according  to  claim  3,  characterised 
in  that  the  shuttle  (28)  has  support  members 
(31  ,32)  for  supporting  the  ring  mold  (7)  from  be- 
low,  and  is  vertically  movable  so  that  the  support 
members  (31,32)  can  be  disposed  below  and  in 

25  vertically  superposed  relation  to  portions  of  the 
ring  mold  (7),  in  the  pressing  stage  (S1). 

5.  An  apparatus  according  to  claim  4,  characterised 
in  that  the  lifting/lowering  mechanism  (3)  lifts  the 

30  ring  mold  from  a  standby  position  (I)  lower  than 
the  glass  sheet  (G)  on  the  first  feed  mechanism 
(10)  to  a  pressing  position  (II)  above  the  first  feed 
mechanism  (10),  thereby  transferring  the  glass 
sheet  (G)  from  the  first  feed  mechanism  (10)  to 

35  said  ring  mold  (7),  the  lifting/lowering  mechanism 
(3)  lowering  the  ring  mold  (7)  from  the  pressing 
position  (II)  after  the  glass  sheet  (G)  has  been 
pressed;  and 

in  that  the  shuttle  (28)  receives  the  ring 
40  mold  (7)  in  the  pressing  stage  (S1)  from  the  lift- 

ing/lowering  mechanism  (3)  in  a  ring  mold  receiv- 
ing  position  (III)  between  the  pressing  position  (II) 
and  the  first  feed  mechanism  (10)  while  the  ring 
mold  (7)  is  being  lowered  by  said  lifting/lowering 

45  mechanism  (3). 

Patentanspruche 

so  1  .  Vorrichtung  (1  00)  zum  Biegen  einer  Glasscheibe 
(G),  mit  einem  Preliabschnitt  (S1),  der  stromab- 
warts  eines  Heizofens  (1)  angeordnet  ist,  und  mit 
einem  Abschreckabschnitt  (S2),  der  stromab- 
warts  des  Preliabschnitts  (S1)  angeordnet  ist, 

55  gekennzeichnet  durch: 
eine  Ring-Form  (7)  zum  Stutzen  eines 

Umfangsrandes  einer  unteren  Flache  einer  Glas- 
scheibe  (G),  die  aus  dem  Heizofen  (1)  zugefuhrt 
wird; 

5 
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einen  im  Preliabschnitt(S1)angeordneten 
Anhebe/Absenk-Mechanismus  (3),  um  die  Ring- 
Form  (7)  darauf  zu  stellen  und  die  Ring-Form  (7) 
vertikal  zu  bewegen;  und 

eine  Pendeltransporteinrichtung  (28),  die 
zwischen  dem  Preliabschnitt  (S1)  und  dem  Ab- 
schreckabschnitt  (S2)  angeordnet  ist  und  dazwi- 
schen  hin  und  her  bewegbar  ist,  wahrend  sie  die 
Ring-Form  (7)  halt,  wobei  die  Pendeltransport- 
einrichtung  (28)  zum  Aufnehmen  der  Ring-Form 
(7)  von  dem  und  zum  Uberfuhren  der  Ring-Form 
(7)  zu  dem  Anhebe/Absenk-Mechanismus  (3)  be- 
treibbar  ist. 

2.  Vorrichtung  nach  Anspruch  1,  gekennzeichnet 
durch: 

einen  ersten  Zufuhrmechanismus  (10) 
zum  horizontalen  Zufuhren  der  Glasscheibe  (G) 
aus  dem  Heizofen  (1)  zum  Preliabschnitt  (S1); 

eine  obere  Form  (2),  die  mit  der  Ring- 
Form  (7)  zusammenwirken  kann,  welche  zum 
Pressen  der  Glasscheibe  (G)  in  eine  gebogene 
Gestalt  auf  dem  Anhebe/Absenk-Mechanismus 
(3)  angeordnet  ist;  und 

einen  zweiten  Zufuhrmechanismus  (18) 
zum  Aufnehmen  der  im  Abschreckabschnitt  (S2) 
getemperten  Glasscheibe  (G)  aus  der  Ring-Form 
(7)  und  zum  Zufuhren  der  Glasscheibe  (G)  strom- 
abwarts  des  Abschreckabschnitts  (S2); 

wobei  die  Ring-Form  (7)  durch  die  Pendel- 
transporteinrichtung  (28)  zum  Preliabschnitt  (S1) 
bewegbar  ist,  nachdem  die  Ring-Form  (7)  im  Ab- 
schreckabschnitt  (S2)  die  Glasscheibe  (G)  zum 
zweiten  Zufuhrmechanismus  (18)  uberfuhrt  hat. 

3.  Vorrichtung  nach  Anspruch  2,  dadurch  gekenn- 
zeichnet,  dali  der  Anhebe/Absenk-Mechanismus 
(3)  die  Ring-Form  von  unterhalb  des  ersten  Zu- 
fuhrmechanismus  (10)  anhebt,  um  die  Ring- 
Form  (7)  in  die  Lage  zu  versetzen,  die  Glasschei- 
be  (G)  von  dem  ersten  Zufuhrmechanismus  (10) 
aufzunehmen. 

4.  Vorrichtung  nach  Anspruch  3,  dadurch  gekenn- 
zeichnet,  dali  die  Pendeltransporteinrichtung 
(28)  Stutzelemente  (31,  32)  aufweist,  um  die 
Ring-Form  (7)  von  unten  zu  Stutzen,  und  derart 
vertikal  bewegbar  ist,  dali  die  Stutzelemente  (31  , 
32)  unterhalb  und  in  vertikal  ubereinanderliegen- 
der  Beziehung  zu  Abschnitten  der  Ring-Form  (7) 
im  Preliabschnitt  (S1)  angeordnet  sein  konnen. 

5.  Vorrichtung  nach  Anspruch  4,  dadurch  gekenn- 
zeichnet,  dali  der  Anhebe/Absenk-Mechanismus 
(3)  die  Ring-Form  aus  einer  Bereitschaftsstel- 
lung  (I),  die  tiefer  ist  als  die  Glasscheibe  (G)  auf 
dem  ersten  Zufuhrmechanismus  (10),  in  eine 
Prelistellung  (II)  uberdem  ersten  Zufuhrmecha- 

nismus  (1  0)  anhebt,  wodurch  die  Glasscheibe  (G) 
vom  ersten  Zufuhrmechanismus  (10)  zur  Ring- 
Form  (7)  uberfuhrt  wird,  wobei  der  Anhebe/Ab- 

5  senk  Mechanismus  (3)  die  Ring-Form  (7)  aus  der 
Prelistellung  (II)  absenkt,  nachdem  die  Glas- 
scheibe  (G)  geprelit  worden  ist;  und 
dali  die  Pendeltransporteinrichtung  (28)  die 
Ring-Form  (7)  im  Preliabschnitt  (S1)  von  dem 

10  Anhebe/Absenk-Mechanismus  (3)  in  eine  Ring- 
formaufnahmestellung  (III)  zwischen  der  Preli- 
stellung  (II)  und  dem  ersten  Zufuhrmechanismus 
(10)  aufnimmt,  wahrend  die  Ring-Form  (7)  durch 
den  Anhebe/Absenk-Mechanismus  (3)  abge- 

15  senkt  wird. 

Revendications 

20  1  .  Dispositif  (1  00)  pour  bomber  une  feuille  de  verre 
(G),  comportant  un  etage  de  pressage  (S1)  dis- 
pose  en  aval  d'un  fourde  chauffage  (1)  et  un  eta- 
ge  de  trempage  (S2)  dispose  en  aval  de  I'etage 
de  pressage  (S1),  caracterise  en  ce  qu'il  compor- 

25  te  : 
un  moule  en  anneau  (7)  destine  a  suppor- 

ter  un  bord  peripherique  d'une  surface  inferieure 
d'une  feuille  de  verre  (G)  alimentee  a  partir  du 
four  de  chauffage  (1), 

30  un  mecanisme  (3)  de  levee/abaissement 
agence  dans  I'etage  de  pressage  (S1),  pour  met- 
tre  sur  celui-ci  le  moule  en  anneau  (7)  et  deplacer 
verticalement  le  moule  en  anneau  (7), 

et  une  navette  (28)  agencee  entre  I'etage 
35  de  pressage  (S1)  et  I'etage  de  trempage  (S2)  et 

pouvantse  deplacer  selon  un  mouvementalterne 
entre  ceux-ci  tout  en  supportant  le  moule  en  an- 
neau  (7),  la  navette  (28)  pouvant  etre  actionnee 
pour  recevoir  le  moule  en  anneau  (7)  a  partir  du 

40  mecanisme  (3)  de  levee/abaissement  et  le  trans- 
ferer  vers  ce  dernier. 

2.  Dispositif  selon  la  revendication  1  ,  caracterise  en 
ce  qu'il  comporte  : 

45  un  premier  mecanisme  d'alimentation  (1  0) 
pour  alimenter  horizontalement  la  feuille  de  verre 
(G)  a  partir  du  four  de  chauffage  (1  )  vers  ledit  eta- 
ge  de  pressage  (S1), 

un  moule  superieur  (2)  pouvant  cooperer 
so  avec  le  moule  en  anneau  (7)  place  sur  le  meca- 

nisme  (3)  de  levee/abaissement  pour  presser  la 
feuille  de  verre  (G)  sur  une  forme  bombee,  et 

un  second  mecanisme  d'alimentation  (18) 
destine  a  recevoir  la  feuille  de  verre  (G)  qui  a  ete 

55  trempee  a  I'etage  de  trempage  (S2),  a  partir  du 
moule  en  anneau  (7)  et  destine  a  alimenter  la 
feuille  de  verre  (G)  en  aval  de  I'etage  de  trempa- 
ge  (S2), 

le  moule  en  anneau  (7)  pouvant  etre  depla- 

6 
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ce  vers  I'etage  de  pressage  (S1)  par  la  navette 
(28)  apres  que  le  moule  en  anneau  (7)  ait  trans- 
fere  la  feuille  de  verre  (G)  vers  le  second  meca- 
nisme  d'alimentation  (1  8)  dans  I'etage  de  trempa-  5 
ge  (S2). 

3.  Dispositif  selon  la  revendication  2,  caracterise  en 
ce  que  le  mecanisme  (3)  de  levee/abaissement 
eleve  le  moule  en  anneau  a  partir  du  dessous  du  10 
premier  mecanisme  d'alimentation  (10)  pour  per- 
mettre  au  moule  en  anneau  (7)  de  recevoir  la 
feuille  de  verre  (G)  provenant  du  premier  meca- 
nisme  d'alimentation  (10). 

15 
4.  Dispositif  selon  la  revendication  3,  caracterise  en 

ce  que  la  navette  (28)  comporte  des  elements 
(31  ,  32)  de  support  destines  a  supporter  le  moule 
en  anneau  (7)  a  partirdu  dessous,  et  peut  etre  de- 
placee  verticalement  de  telle  sorte  que  les  ele-  20 
ments  (31  ,  32)  de  support  peuvent  etre  disposes 
dessous  et  en  etant  superposes  verticalement 
aux  parties  du  moule  en  anneau  (7),  dans  I'etage 
de  pressage  (S1). 

25 
5.  Dispositif  selon  la  revendication  4,  caracterise  en 

ce  que  le  mecanisme  (3)  de  levee/abaissement 
eleve  le  moule  en  anneau  d'une  position  d'attente 
(I)  plus  basse  que  la  feuille  de  verre  (G)  situee  sur 
le  premier  mecanisme  d'alimentation  (10)  vers  30 
une  position  de  pressage  (II)  situee  au-dessus  du 
premier  mecanisme  d'alimentation  (10),  transfe- 
rant  la  feuille  de  verre  (G)  du  premier  mecanisme 
d'alimentation  (10)  vers  ledit  moule  en  anneau 
(7),  le  mecanisme  (3)  de  levee/abaissement  35 
abaissant  le  moule  en  anneau  (7)  depuis  la  posi- 
tion  de  pressage  (II)  apres  que  la  feuille  de  verre 
(G)  ait  ete  appuyee,  et 

en  ce  que  la  navette  (28)  recoit  le  moule  en 
anneau  (7)  dans  I'etage  de  pressage  (S1)  a  partir  40 
du  mecanisme  (3)  de  levee/abaissement  dans 
une  position  (III)  de  reception  de  moule  en  an- 
neau  entre  la  position  de  pressage  (II)  et  le  pre- 
mier  mecanisme  d'alimentation  (10)  alors  que  le 
moule  en  anneau  (7)  est  abaisse  par  ledit  meca-  45 
nisme  (3)  de  levee/abaissement. 
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