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Description 

This  invention  relates  to  apparatus  for  bending 
sheet  glass. 

Bent  glass  is  used  extensively  for  vehicle  side  5 
and  rear  windows  and  also  for  vehicle  lights. 
Such  bent  glass  is  also  frequently  tempered  so 
ihat  the  glass  not  only  has  an  aesthetically 
appealing  shape  that  compliments  the  design  of 
the  vehicle,  but  also  provides  a  good  resistance  to  10 
breakage. 

in  order  to  perform  such  bending,  the  glass 
sheet  must  be  heated  to  its  deformation  point  of 
about  649°  to  704°C  (1,200°  to  1,300°F)  and  then 
bent  to  the  required  shape.  If  tempering  is  desired  15 
the  bent  glass  sheet  is  typically  rapidly  cooled  by 
an  air  spray.  Various  United  States  patents  dis- 
close  apparatus  for  bending  the  tempering  glass 
sheets  with  press  benders  having  shaped  sur- 
faces  between  which  heated  glass  is  clamped  to  20 
shape  it  prior  to  being  air  cooled  by  a  quench  unit. 
For  example,  United  States  Patent  Nos.  3,454,389; 
3,476,542;  3,488,178;  3,600,150;  and  3,951,634 
disclose  such  press  bending  and  tempering 
apparatus.  25 

Other  United  States  patents  disclose  apparatus 
for  heating  glass  sheets  prior  to  bending  and 
tempering  thereof  on  fluid  support  beds  as  the 
glass  is  conveyed  through  the  surface.  Such 
apparatus  is  disclosed  in  the  United  States  Patent  30 
Nos.  3,497,340,  3,607,187  and  3,607,200.  Normally 
the  support  bed  is  inclined  slightly  with  respect  to  - 
the  horizpntal  so  that  gravity  engages  an  edge  of 
the  glass  with  a  movable  frame  that  provides  the 
impetus  for  glass  movement  along  the  bed.  There  35 
is  no  contact  between  the  bed  and  the  oppositely 
facing  surfaces  of  the  glass  during  the  convey- 
ance  as  the  glass  is  heated.  This  lack  of  contact 
prevents  marring  and  scratching  of  the  soft  sur- 
faces  of  the  glass  as  the  glass  reaches  its  defor-  40 
mation  temperature.  However,  there  is  normally 
mechanical  contact  with  the  glass  during  the 
bending  after  the  heating  in  preparation  for  a 
cooling  quench  that  tempers  the  glass  in  its  bent 
condition.  45 

Vacuum  forming  of  heated  glass  sheets  is 
disclosed  by  United  States  Patent  No.  3,778,244 
wherein  the  sheet  glass  is  first  heated  during 
conveyance  along  a  roller  hearth  conveyor.  After 
heating  a  lifter  with  a  curved  downwardly  facing  so 
surface  has  a  vacuum  applied  thereto  along  the 
surface  to  shape  the  glass.  After  shaping  against 
the  curved  surface  of  the  lifter  the  vacuum  is 
terminated  to  drop  the  glass  onto  a  mold  for 
conveyance  to  a  waiting  operator  who  removes  55 
the  glass  from  the  mold. 

United  States  Patent  Nos.  4,282,026  and 
4,297,118  discloses  an  apparatus  for  conveying 
sheet  glass  along  a  substantially  horizontal  path 
which  extends  through  a  tunnel-type  furnace  eo 
where  a  series  of  sheets  are  heated  to  the  defor- 
mation  temperature  of  the  glass  and  along  an 
extension  of  the  path  into  a  shaping  station  where 
each  glass  sheet  is  in  turn  transferred  onto  a 
vacuum  mold.  The  vacuum  mold  lifts  and  holds  65 

tie  heat-softened  glass  sheet  by  suction.  At  about 
:he  same  time  a  carrier  moid  ring,  having  an 
autline  shape  conforming  to  that  desired  for  the 
glass  sheet  moves  into  a  position  below  the 
/acuum  mold.  Release  of  the  vacuum  deposits 
the  glass  sheet  onto  the  tempering  ring.  The 
tempering  ring  supports  the  glass  sheet  while  it 
:onveys  the  glass  sheet  into  a  cooling  station  for 
rapid  cooling. 

In  the  U.S.  patent  No.  4,282,026  vertical  move- 
ment  of  the  vacuum  holder  or,  alternatively, 
auxiliary  lifters  positioned  between  the  conveyor 
rolls  lifts  the  sheet  of  glass  upwardly  in  spaced 
relationship  to  the  conveyor  rolls. 

In  the  United  States  Patent  No.  4,297,1  18*  the 
apparatus  includes  an  upper  vacuum  mold  which 
first  engages  and  lifts  a  heat-softened  glass  sheet 
by  suction  which  provides  clearance  for  a  shaping 
and  tempering  ring  to  enter  the  shaping  station. 
The  vacuum  mold  is  thereafter  moved  outside  the 
furnace  during  successive  bending  operations. 

The  United  States  Patent  No.  3,607,187  dis- 
closes  a  vacuum  mold  which  lifts  softened  glass 
sheets  by  first  being  lowered  toward  the  sheet 
and  applying  suction  through  a  downwardly 
facing  permanently  curved  shaping  surface.  The 
vacuum  mold  is  thereafter  moved  horizontally 
over  the  conveyor  belt  from  the  shaping  station 
beyond  an  enclosed  heating  furnace  to  a  cooling 
station.  The  mold  redeposits  the  glass  sheet  onto 
a  conveyor  belt  at  a  cooling  station. 

EP—  A—  0  052  976  discloses  an  apparatus  for 
bending  glass  sheets,  comprising  a  furnace  for 
providing  a  heated  ambient  for  heating  glass 
sheets  to  a  sufficiently  high  temperature  for  bend- 
ing  thereof,  a  conveyor  for  conveying  glass 
sheets  through  the  heated  ambient,  a  holder 
having  a  downwardly  facing  planar  surface 
spaced  above  the  conveyor,  means  for  applying  a 
differential  gas  pressure  to  a  heated  glass  sheet 
conveyed  under  the  holder  to  provide  support 
thereof  against  the  holder  surface,  a  curved  mold 
movable  into  the  heated  ambient  to  a  first  posi- 
tion  at  an  elevation  below  the  holder  surface  and 
thereafter  movable  to  a  second  position  out  of  the 
heated  ambient,  and  an  actuator  for  moving  the 
mold  with  the  glass  sheet  thereon  from  said  first 
position  to  the  second  position  for  cooling  of  the 
glass  sheet.  In  operation,  the  conveyor  conveys  a 
glass  sheet  into  the  furnace,  then  the  holder  grips 
the  sheet  to  its  planar  surface  through  application 
of  the  differential  gas  pressure,  then  the  holder  is 
moved  upwards  to  lift  the  glass  sheet  so  then  the 
mold  can  be  moved  into  its  said  first  position  and 
below  the  glass  sheet.  Thereafter  the  differential 
gas  pressure  is  terminated  to  release  the  glass 
sheet  onto  the  mold  for  bending.  ; 

The  present  invention  relates  to  an  apparatus  of 
the  type  disclosed  in  EP—  A—  0  052  976,  charac- 
terised  in  that  said  holder  is  positioned  with  its 
said  planar  surface  spaced  immediately  above  the 
conveyor  in  close  proximity  to  a  heated  glass 
sheet  conveyed  under  the  holder,  and  in  that 
means  are  provided  for  horizontally  moving  the 
holder  within  the  heated  ambient  from  above  the 
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:onveyor  to  above  the  mold  while  the  mold  is  in 
he  first  position  whereupon  the  differential  gas 
iressure  is  terminated  to  release  the  heated  glass 
:heet  onto  the  mold  for  bending  by  gravity. 

In  this  apparatus,  the  holder  is  spaced  imme- 
iiately  above  the  conveyor  in  close  proximity  to 
he  heated  glass  sheet  to  minimize  the  amount  of 
jower  needed  to  obtain  the  suction  necessary  to 
ift  the  heated  glass  sheet.  The  close  proximity  of 
he  holder  to  the  heated  glass  sheet  also  is 
idvantageous  towards  the  high  speed  mass  pro- 
iuction  of  thin  glass  sheet  in  that  the  vacuum 
lolder  is  neither  lifted  nor  dropped,  but  rather 
rierely  moves  in  a  generally  horizontal  direction, 
rhe  shaping  of  the  thin  glass  sheets  is  still  carried 
jut  within  the  furnace,  still  saving  energy  because 
here  is  no  need  to  overheat  the  glass  which 
apidly  cools  when  moved  to  a  shaping  station 
jutside  the  furnace  as  in  some  of  the  prior  art 
apparatus  discussed  above. 

Preferably  the  curved  mold  is  supported  on 
arms  that  extend  into  the  furnace  at  one  end 
ihereof.  The  mold  ring  is  thereafter  moved 
:hrough  a  quench  unit  positioned  adjacent  the 
and  of  the  furnace.  Movement  of  the  mold  ring 
with  the  bent  glass  thereon  into  the  quench  unit 
oetween  upper  and  lower  blastheads  thereof 
orovides  tempering  of  the  glass.  Air  flow  through 
nozzles  of  the  blastheads  cools  the  heated  glass 
rapidly  as  the  tempering  takes  place  to  decrease 
its  resistance  to  breakage.  Thereafter  the  glass  is 
transferred  from  the  curved  mold  into  a  cooler 
which  is  preferably  in  line  with  the  furnace  for 
additional  cooling  before  being  packed.  The 
curved  mold  returns  to  the  furnace  to  receive 
additional  softened  glass  sheets  which  in  the 
meantime  have  been  lifted  by  the  holder  and 
horizontally  moved  to  the  first  position  of  the 
curved  mold  to  begin  another  cycle. 

Preferably  the  vacuum  holder  is  permanently 
installed  within  the  furnace  in  a  position  with 
respect  to  a  heated  glass  sheet  which  is  adjust- 
able.  Routine  maintenance  of  the  vacuum  holder 
is  relatively  easy  by  a  simple  disconnection  of  a 
vacuum  line  to  the  holder  and  the  removal  of 
drive  members  from  the  vacuum  holder. 

An  embodiment  of  this  invention  will  now  be 
described  by  way  of  example  only  and  with 
reference  to  the  accompanying  drawings,  in 
which: 

Figure  1  is  a  schematic  side  elevational  view, 
partially  broken  away  showing  a  glass  bending 
and  tempering  apparatus  constructed  according 
to  the  present  invention; 

Figure  2  is  a  schematic  side  elevational  view  of 
a  vacuum  mold  and  its  associated  drive  assembly 
shown  in  one  of  its  operative  positions  by  solid 
lines  and  in  another  one  of  its  positions  by 
phantom  lines; 

Figure  3  is  an  enlarged,  partially  broken  away 
view  illustrating  the  construction  of  the  carriage 
of  the  vacuum  holder; 

Figure  4  is  an  end  view,  partially  broken  away 
and  in  cross  section  of  a  vacuum  holder  and  its 
associated  carriage  and  drive  mechanism; 

hgure  b  is  an  eniargea,  paniany  DroKen  away 
view  of  a  portion  of  the  drive  mechanism,  dis- 
assembled  from  its  associated  carriage; 

Figure  6  is  an  end  view,  partially  broken  away 
5  and  in  cross  section  of  the  drive  mechanism  of 

Figure  3; 
Figure  7  is  an  end  view,  partially  broken  away 

and  in  cross  section  of  the  drive  mechanism  of 
Figure  5; 

<o  Figure  8  is  an  end  view,  partially  broken  away  of 
a  synchronizing  member  for  driving  the  drive 
mechanism; 

Figure  9  is  an  end  view,  partially  broken  away 
and  in  cross  section  of  a  portion  of  a  take-up 

'5  assembly  for  the  drive  mechanism;  and 
Figure  10  is  a  side  elevational  view,  partially 

broken  away  and  in  cross  section  of  the  take-up 
assembly  of  Figure  9. 

>o  Best  mode  for  carrying  out  the  invention 
Referring  to  Figure  1  of  the  drawings,  an 

embodiment  of  a  glass  bending  and  tempering 
apparatus  constructed  according  to  the  present 
invention  is  indicated  collectively  by  20  and 

is  includes  a  furnace  22  and  a  quench  unit  24.  One 
end  of  the  furnace  22  (not  shown)  receives  dis- 
crete  sheets  of  glass  to  be  bent  and  tempered 
while  the  other  end  26  has  provisions  for  bending 
the  glass  once  it  is  heated  in  a  manner  that  is 

30  hereinafter  described. 
The  quench  unit  24  is  positioned  adjacent  and 

in  line  with  the  furnace  end  26  and  receives  the 
heated  and  bent  glass  to  provide  tempering 
thereof  in  a  manner  that  is  likewise  hereinafter 

35  described.  It  is  also  possible  for  the  quench  unit 
24  to  be  positioned  on  either  side  of  the  furnace 
end  26  as  well  as  at  its  longitudinal  end  as  shown 
in  Figure  1. 

The  furnace  22  in  which  sheet  glass  is  heated 
40  includes  a  housing  comprising  an  upper  portion 

'  28  and  a  lower  portion  (not  shown).  The  upper 
housing  portion  28  has  a  semi-circular  configura- 
tion  mounted  for  vertical  movement.  At  its  lower 
closed  position,  as  shown  in  Figure  1  the  upper 

45  housing  portion  28  is  located  immediately  over  its 
associated  lower  housing  portion  and  thereby 
closes  the  interior  of  the  furnace  to  prevent  the 
escape  of  heat.  In  its  upper  position  the  upper 
housing  portion  28  provides  access  to  the  interior 

so  of  the  furnace  22  from  either  elongated  side  of  the 
furnace  22  for  removal  of  broken  glass  therefrom 
or  the  replacement  of  rolls  or  rollers  30  on  which 
sheets  of  glass  are  conveyed  through  the  furnace 
22  from  left  to  right  as  viewed  in  Figure  1. 

55  A  supporting  framework  for  the  furnace  22  and 
the  rest  of  the  bending  and  tempering  system 
includes  a  plurality  of  vertical  support  beams  32 
which  extend  upwardly  from  the  floor  34  as  well 
as  a  plurality  of  horizontal  crossbeams  36  which 

60  provide  an  upper  support  structure  above  the 
furnace  22. 

The  upper  housing  portion  28  is  moved 
between  its  lower  closed  position  and  its  upper 
open  position  by  a  pulley  system  generally  indi- 

65  cated  at  38.  The  pulley  system  38  includes  pulleys 
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39  and  two  pairs  of  chains  40  associated  with 
each  end  of  the  upper  housing  portion  28  thus 
making  a  total  of  four  chains  for  the  upper 
housing  portion  28.  A  pulley  system  generally  of 
the  type  to  which  this  invention  relates  is  shown 
in  the  United  States  Patent  to  McMaster  et  al 
3,947,242  which  is  hereby  incorporated'  by 
reference. 

While  not  shown,  the  roof  of  the  upper  housing 
portion  28  (as  well  as  the  interior  surface  of  the 
lower  housing  portion)  includes  T-shaped 
retainers  and  heater  elements  secured  thereby. 
Together,  the  upper  and  lower  housing  portions 
define  a  heating  chamber  42  therebetween. 

A  conveyor  of  the  apparatus  is  indicated 
generally  by  reference  numeral  44  and  includes  a 
plurality  of  the  conveyor  rolls  30  which  are  made 
from  silica  particles  that  are  sinter-bonded  to  each 
other.  The  ends  of  each  conveyor  roll  30  extends 
outwardly  through  side  slots  48  lying  between  the 
upper  and  lower  housing  portions.  Continuous 
drive  loops  50  formed  of  chains  or  solid  steel  belts 
are  slidably  driven  over  upwardly-facing  support 
surfaces  of  members  52  to  frictionally  drive  the 
rolls  30  at  their  ends  thereof  as  best  shown  in 
Figure  4. 

Each  roll  end  is  positioned  between  upwardly 
extending  projections  54  which  support  idler 
rollers  56  which,  in  turn,  rotatably  support  the 
ends  of  the  rolls  30  for  preventing  movement  of 
the  rolls  30  along  with  the  drive  loops  50. 
Supports  58  support  the  surface  members  52  on 
the  horizontal  beam  36,  as  shown  in  Figure  4,  to 
maintain  planarity  of  the  upper  sides  of  all  of  the 
rolls  30. 

On  the  horizontal  beams  36  which  mount  the 
support  surface  members  52,  pulleys  60  are  rotat- 
ably  mounted  and  the  associated  drive  loops  50 
are  trained  thereover.  The  loops  50  are  also 
trained  over  drive  pulleys  61  which  are  inter- 
connected  at  the  end  of  the  conveyor  44  by  a 
cross-shaft  (not  shown)  which  is  driven  by  a  drive 
mechanism  62.  The  drive  mechanism  62  com- 
prises  a  digital  drive  motor  such  as  an  electric 
stepper  motor  and  a  chain  to  pull  the  drive  loops 
50  over  the  support  surfaces  52  and  thereby 
frictionally  drive  the  adjacent  roll  ends.  United 
States  Patent  Nos.  3,806,312,  3,934,970,  3,947,242 
and  3,994,711  disclose  such  frictional  roll  drive 
mechanism  and  the  entire  disclosures  are  hereby 
incorporated  by  reference. 

As  seen  in  Figures  2,  3  and  4,  a  vacuum  platen 
or  holder  64  of  the  apparatus  is  mounted  within 
the  furnace  heating  chamber  42  for  movement 
horizontally  within  the  heating  chamber  42  along 
the  longitudinal  axis  of  the  furance  22.  The  holder 
64  is  movable  along  the  heating  chamber  42  to 
the  end  26  of  the  furnace  22  adjacent  the  quench 
unit  24. 

As  best  shown  in  Figure  4,  the  holder  64  has  a 
downwardly  facing  planar  surface  66.  Preferably, 
a  sheet-like  cover  made  of  ceramic  fibers,  prefer- 
ably  silica  and/or  alumina,  which  are  compressed 
into  a  mat  that  has  a  porous  construction  is 
positioned  on  the  planar  surface  66.  The  cover  is 

secured  to  the  holder  64  such  as  by  a  high- 
temperature  adhesive.  Aligned  openings  or  holes 
67  extend  into  the  holder  64  from  its  lower  surface 
66  to  a  cavity  defined  by  upper  and  lower  portions 

5  68  and  70,  respectively  of  the  holder  64. 
The  cover  prevents  marring  or  scratching  of  the 

soft  glass  surface  as  the  glass  sheet  is  engaged 
with  the  holder  64  and  due  to  its  porous  construc- 
tion  distributes  the  vacuum  between  the  holes  in 

10  the  lower  portion  70  of  the  holder  64. 
A  vacuum  is  drawn  within  the  cavity  within  the 

holder  64  by  a  gas  jet  pump  generally  indicated  at 
74.  The  jet  pump  74  includes  a  funnel-shaped 
conduit  76  to  facilitate  the  flow  through  the  pump 

w  74.  The  jet  pump  74  is  connected  to  the  holder  64 
to  supply  positive  pressure  and/or  vacuum 
pressure  to  the  holder  64.  The  gas  jet  pump  is 
supplied  with  compressed  air  through  a  group  of 
supply  lines,  compressor  and/or  pump.  The  con- 

20  struction  and  operation  of  a  gas  jet  pump  of  this 
type  is  generally  disclosed  in  United  States  Patent 
No.  4,222,763  which  is  hereby  incorporated  by 
reference. 

The  holder  64  is  supported  and  mounted  on  a 
25  framework  of  horizontal  and  vertical  beams  78 

and  80,  respectively,  as  best  shown  in  Figure  2.  A 
drive  mechanism  for  the  holder  64  is  generally 
indicated  at  82  as  shown  in  Figures  2,  3  and  4.  As 
seen  in  Figure  4,  the  drive  mechanism  82  is 

30  mounted  on  both  sides  of  the  furnace  22  outside 
of  the  heating  chamber  42  and  outside  of  the 
beams  36.  The  drive  mechanism  82  includes  a 
carriage  or  shuttle  assembly,  generally  indicated 
at  84.  The  carriage  assembly  84  includes  a  pair  of 

35  elongated  H-shaped  mounting  members 
generally  indicated  at  86  for  laterally  supporting 
the  holder  64  at  opposite  sides  of  the  furnace  22. 
The  holder  64  is  supported  within  the  members 
86  by  pairs  of  cross-shafts  88  at  its  forward  and 

40  rearward  ends  which  extend  through  cross  mem- 
bers  89  of  the  mounting  members  86.  Spacers  87 
space  the  ends  of  the  cross-shafts  88  from  the 
cross  members  89. 

The  holder  64  is  also  supported  within  the 
45  member  86  at  its  ends  thereof  by  spacers  90  held 

in  engagement  against  the  holder  64  by  mounting 
bolts  92.  Pieces  of  felt  91  surround  the  sides  of  the 
holder  64  within  the  members  86  to  further 
support  the  holder  64  therewithin. 

so  Upper  and  lower  wedge  members  94  and  96, 
respectively,  of  the  assembly  84  extend  down- 
wardly  from  the  lower  arm  97  of  the  H-shaped 
members  86  between  spaced  and  generally  paral- 
lel  inner  and  outer  side  walls  98  and  100,  respec- 

55  tively.  The  angled  surfaces  of  the  wedge  mem- 
bers  94  and  96  engage  each  other.  The  inner  and 
outer  side  walls  98  and  100  are  bolted  to  the  arm 
97  by  bolts  102.  The  relative  horizontal  positions 
and,  consequently  the  relative  vertical  positions 

60  between  each  pair  of  upper  and  lower  wedge 
members  94  and  96,  respectively,  are  controlled 
by  a  threaded  bolt  104  mounted  between  the 
inner  and  outer  walls  98  and  100  by  a  mounting 
bracket  106  which,  in  turn,  is  mounted  on  the 

65  lower  arm  97,  as  seen  in  Figure  3.  The  threaded 
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id  of  the  bolt  104  extends  into  a  tnreaaea  Dore 
18  which  extends  into  the  upper  wedge  member 
I.  Rotation  of  the  bolt  104  alternately  moves  the 
)per  wedge  member  94  either  towards  or  away 
am  the  mounting  bracket  106.  Relative  move- 
ent  of  the  upper  wedge  member  94  causes  the 
wer  wedge  member  96  to  alternately  move 
jwardly  or  downwardly  with  respect  to  the 
wer  arm  97.  The  lower  wedge  member  96  is 
sld  between  the  inner  and  outer  side  walls  98 
id  100  by  pins  110  which  are  allowed  to  move 
ithin  slots  112  formed  in  the  side  walls  100  and 
3. 
The  lower  wedge  members  96  are  urged 
pwardly  against  the  upper  wedge  members  94 
i  that  the  lower  wedge  members  96  ride  upon 
rive  loops  114.  The  continuous  drive  loops  114 
re  in  the  form  of  chains  or  solid  steel  belts  which 
re  slidably  driven  over  upwardly  facing  support 
jrface  members  116  which  also  extend  along- 
de  the  side  slots  48  and  are  further  removed 
om  the  heating  chamber  42.  Support  members 
18  support  the  members  116  on  the  horizontal 
earn  78  to  maintain  planarity  of  the  lower  sides 
f  the  lower  wedge  members  96.  The  bottom 
redge  members  96  and,  consequently,  the  entire 
ssembly  82  ride  along  with  the  drive  loops  114 
s  is  described  in  greater  detail  hereinbelow. 
At  each  end  of  the  horizontal  beams  78  mount- 

ig  the  support  surface  members  116  are  rotat- 
ble  pulleys  120  mounted  by  means  of  mounting 
irackets  122  which  are  bolted  to  the  beams  by 
lolts  123.  In  turn,  the  brackets  122  are  fixedly 
onnected  to  pulley  support  plates  124  by  bolts 
25.  Pulleys  120  are  rotatably  mounted  on  the 
dates  124.  Each  pulley  120  includes  a  sprocket 
26  rotatably  mounted  on  a  roller  pin  128  by 
neans  of  bearings  130.  The  roller  pin  128  is  held 
>etween  and  bolted  to  spaced  apart  arms  132 
ixedly  mounted  to  the  plate  124. 

At  a  preselected  point  on  each  drive  loop  114,  a 
>air  of  drive  links  134  are  pivotally  connected  by 
neans  of  a  pivot  pin  136  as  best  shown  in  Figure 
5.  The  opposite  ends  of  the  drive  links  134  are 
jivotally  connected  to  the  lower  wedge  member 
)6  also  by  a  pivot  pin  138.  Ends  of  the  drive  links 
xinnected  to  the  lower  wedge  member  96  are 
spaced  apart  from  the  lower  wedge  member  96 
ay  a  pair  of  spacers  140  to  center  the  lower  wedge 
member  96  therebetween.  In  this  way  movement 
Df  the  drive  loops  114  over  their  respective 
sprockets  126  causes  the  drive  members  134  to 
alternately  push  or  pull  the  carriage  assembly  84 
which  rides  on  the  drive  loops  1  14.  In  this  way  the 
holder  64  is  moved  horizontally  in  the  furnace  22 
along  the  longitudinal  axis  of  the  furnace  22. 

Referring  now  to  Figure  8,  at  one  end  of  the 
drive  mechanism  82  a  pair  of  drive  shafts  142  are 
drivingly  connected  to  a  pair  of  drive  pulleys  144. 
The  drive  shafts  142  are  rotatably  mounted  on  the 
vertical  beams  80  by  holders  145  which  are 
fixedly  mounted  to  the  beams  80. 

A  motor  mechanism  146  drives  the  shafts  142 
and  the  pulleys  144  thereby  pulling  the  drive 
loops  114  over  the  support  surfaces  116.  The 
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hub  148  which  is  driven  by  a  drive  motor  such  as 
an  electric  motor  150.  In  turn,  the  motor  150  is 
controlled  by  a  controller  152  which  also  controls 
the  drive  mechanism  62  as  shown  in  Figure  1.  The 
controller  152  may  comprise  a  programmed  com- 
puter  controller  to  synchronize  the  speed  of  hori- 
zontal  movement  of  the  holder  64  within  the 
heated  ambient  with  the  speed  of  the  conveyed 

'  glass  sheet  such  that  there  is  no  relative  horizon- 
tal  movement  between  the  holder  64  and  the 
heated  glass  sheets  as  the  glass  sheets  are 
received  by  the  holder  64  from  the  conveyor  144. 

Referring  now  to  Figures  2,  9  and  10,  there  is 
r  illustrated  at  154  a  take-up  assembly.  Each  take- 

up  assembly  154  adjusts  the  tension  in  its  asso- 
ciated  drive  loop  114.  The  take-up  assembly  154 
includes  an  idler  pulley  156  which  includes  a 
sprocket  158  which  is  rotatably  mounted  on  a  roll 

j  pin  160.  The  roll  pin  160,  in  turn,  is  mounted 
between  the  side  plates  162  of  a  slide  member 
generally  indicated  at  164.  The  slide  member  162 
is  adjustably  and  slidably  mounted  between  a 
pair  of  side  plates  163  which  are  fixedly  mounted 

;  to  a  vertical  beam  80  by  a  pair  of  plates  166  such 
as  by  welding.  The  side  plates  163  include  elon- 
gated  slots  168  which  extend  therethrough  to 
permit  the  adjustment  of  the  slide  member  164 
between  the  side  plates  163  as  best  seen  in  Figure 

o  2. 
A  bottom  member  168  of  the  slide  member  164 

is  fixedly  connected  to  a  threaded  rod  170  and 
secured  thereto  by  a  nut  172.  As  seen  in  Figure  2, 
the  threaded  rod  170  extends  through  a  vertical 

5  beam  80  and  a  stop  plate  173  mounted  on  the 
inside  surface  of  the  vertical  beam  80.  The 
threaded  rod  170  is  normally  urged  lo  the  left  as 
shown  in  Figure  2  due  to  the  tension  in  the  drive 
loop  114.  After  the  threaded  rod  170  is  adjusted 

to  by  slidably  moving  the  slide  member  164 
between  the  side  plates  163  a  threaded  collar 
member  174  is  tightened  against  the  stop  plate 
173  to  prevent  further  movement  of  the  threaded 
bar  170  to  the  left.  In  this  way  tension  in  the  drive 

w  loop  114  may  be  adjusted.  • 
Referring  again  to  Figure  1,  on  a  pair  of  spaced 

rails  176  on  opposite  sides  of  the  quench  unit  24 
are  mounted  a  pair  of  carriers  178  for  movement 
in  line  with  the  direction  of  glass  conveyance 

so  within  the  furnace  22.  While  not  shown,  each 
carrier  178  includes  crossing  straps  on  which  one 
or  more  molds  in  the  form  of  carrier  rings  are 
supported  for  movement  between  the  furnace  22 
and  the  quench  unit  24.  During  use  the  carrier  178 

55  moves  the  various  mold  rings  beneath  the  holder 
64  as  shown  by  the  solid  lines  in  Figure  1  which 
has  one  or  more  heated  sheets  of  glass  supported 
on  its  lower  planar  surface.  Vacuum  supply  to  the 
holder  64  is  then  terminated  so  that  the  heated 

60  glass  sheets  drop  down  onto  the  mold  rings  in  the 
furnace  heating  chamber  42.  Due  to  its  heated 
condition  the  planar  sheets  of  glass  being  to  sag 
under  the  bias  of  gravity  so  as  to  assume  the 
curved  shape  of  their  respective  rings.  The  glass 

65  sags  a  certain  extent  without  oversagging  for  a 
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period  of  time  dependent  upon  the  particular 
configuration  to  which  the  glass  is  to  be  bent. 
During  this  time  the  holder  64  is  moved  to  its 
upstream  position  in  preparation  for  removing 
another  set  of  glass  sheets  from  the  conveyor 
rolls  46. 

After  dwelling  within  the  furnace  22  the  carriers 
178  move  from  the  furnace  heating  chamber  42  to 
the  quench  unit  24  and  position  the  bent  sheets  of 
glass  between  upper  and  lower  blastheads  180 
and  182,  respectively,  of  the  quench  unit  24.  Each 
of  these  blastheads  is  preferably  of  the  type 
disclosed  in  United  States  Patent  No.  3,936,291, 
the  entire  disclosure  of  which  is  hereby  incor- 
porated  by  reference. 

The  air  supply  supplied  through  the  blastheads 
180  and  182  accurately  cools  the  glass  surface  to 
temper  the  glass  and  thereby  increases  its 
mechanical  strength.  Thereafter  the  air  is  only 
supplied  through  the  lower  blasthead  182  which 
impinges  upon  the  lower  surface  of  the  bent  and 
tempered  glass  sheets  and  lifts  the  glass  sheets 
upwardly  off  the  mold  rings  to  enable  the  carrier 
178  to  move  back  into  the  furnace  22  to  pick  up 
another  set  of  glass  sheets  for  another  cycle.  A 
cooler,  such  as  a  cooler  184,  as  seen  in  Figure  1, 
can  also  be  included  to  cool  the  glass  to  room 
temperature  before  conveyance  to  an  operator. 

Actuators  for  moving  the  carrier  178  are 
embodied  in  a  pair  of  continuous  drive  chains, 
only  one  of  which  is  shown  at  186.  The  drive 
chains  are  located  on  opposite  sides  of  the 

,  quench  unit  24  and  are  secured  to  the  carrier  178. 
Pulleys  comprising  chain  sprockets  188  have  the 
chains  186  trained  over  them.  A  pair  of  the 
sprockets  interconnected  by  a  hollow  cross  shaft 
sleeve  (not  shown)  couple  the  chains  186  for 
operation  with  each  other.  In  turn,  a  servo  motor 
(not  shown)  is  provided  to  move  the  carrier  178 
through  the  chain.  Accurate  control  of  the  acceler- 
ation  and  deceleration  of  the  carrier  178  is  poss- 
ible  with  a  servo  motor  drive  circuit  (not  shown) 
to  prevent  the  glass  from  being  marred  by  sliding 
on  the  rings  as  the  carrier  178  starts  and  stops. 

The  manner  in  which  the  holder  64  accepts  the 
heated  glass  from  the  conveyor  44  as  the  glass 
moves  horizontally  in  the  furnace  22  and  main- 
tains  the  glass  planar  prior  to  dropping  the  glass 
onto  the  mold  rings  for  bending  under  gravity 
gives  great  production  flexibility  for  bending  and 
tempering  glass  of  different  sizes  and  shapes. 
Any  size  of  glass  can  be  bent  and  tempered  on  the 
apparatus  without  changing  the  vacuum  holder 
64  due  to  the  planar  shape  of  its  bottom  surface 
66.  Only  the  shape  and  size  of  each  of  the  mold 
rings  must  be  changed  for  bending  and  temper- 
ing  glass  sheets  of  different  sizes  and  shapes. 
Also,  due  to  the  horizontal  movement  of  the 
holder  64  there  is  no  need  to  provide  quench  units 
on  both  sides  of  the  furnace  22  for  tempering  to 
increase  production  output. 

A  control  system  such  as  the  control  system 
provided  in  United  States  Patent  No.  4,282,026 
may  be  provided  to  allow  the  controller  152  to 
control  pick-up  of  the  glass  sheets  from  the 

conveyor  rolls  46  so  that  glass  can  be  picked  up 
off  the  conveyor  without  first  stopping  its  move- 
ment  while  always  properly  locating  the  glass 
longitudinally  along  the  direction  of  conveyance 

5  with  respect  to  the  mold  ring. 
While  the  best  mode  for  practicing  the  inven- 

tion  has  been  described  in  detail,  those  skilled  in 
this  art  will  recognize  various  alternative  designs 
and  embodiments  for  practicing  the  present 

10  invention  as  defined  by  the  following  claims. 

Claims 

1.  Apparatus  for  bending  glass  sheets,  compris- 
m  ing  a  furnace  (22)  for  providing  a  heated  ambient 

for  heating  glass  sheets  to  a  sufficiently  high 
temperature  for  bending  thereof;  a  conveyor  (44) 
for  conveying  glass  sheets  through  the  heated 
ambient;  a  holder  (64)  having  a  downwardly 

20  facing  planar  surface  (66)  spaced  above  the  con- 
veyor,  means  (74,  67)  for  applying  a  differential 
gas  pressure  to  a  heated  glass  sheet  conveyed 
under  the  holder  to  provide  support  thereof 
against  the  holder  surface;  a  curved  mold  mov- 

25  able  into  the  heated  ambient  to  a  first  position  at 
an  elevation  below  the  holder  surface  and  there- 
after  movable  to  a  second  position  out  of  the 
heated  ambient,  an  actuator  (178)  for  moving  the 
mold  with  the  glass  sheet  thereon  from  said  first 

30  position  to  the  second  position  for  cooling  of  the 
glass  sheet,  characterised  in  that  said  holder  is 
positioned  with  its  said  planar  surface  spaced 
immediately  above  the  conveyor  (44)  in  close 
proximity  to  a  heated  glass  sheet  conveyed  under 

35  the  holder  (64),  and  in  that  means  (82)  are  pro- 
vided  for  horizontally  moving  the  holder  within 
the  heated  ambient  from  above  the  conveyor  to 
above  the  mold  while  the  mold  is  in  the  first 
position  whereupon  the  differential  gas  pressure 

40  is  terminated  to  release  the  heated  glass  sheet 
onto  the  mold  for  bending  by  gravity. 

2.  Apparatus  as  in  claim  1,  characterised  by  a 
quench  unit  (24)  for  tempering  the  bent  glass 
sheets. 

45  3.  The  apparatus  as  claimed  in  claim  1  or  claim 
2,  characterised  by  a  carriage  (84)  for  supporting 
the  holder  (64)  in  the  heated  ambient. 

4.  Apparatus  as  claimed  in  claim  3,  charac- 
terised  in  that  said  means  (89)  for  horizontally 

50  moving  the  holder  (64)  includes  a  drive 
mechanism  including  at  least  one  continuous 
drive  loop  (114)  connected  to  the  carraige  (84). 

5.  Apparatus  as  claimed  in  claim  4,  charac- 
terised  in  that  the  drive  mechanism  includes  a 

55  pair  of  spaced  continuous  drive  loops  (114)  dis- 
posed  outside  the  furnace  (22),  and  a  pair  of  drive 
members  (134)  respectively  connecting  the:pair  of 
drive  loops  to  the  carriage  (84). 

6.  Apparatus  as  claimed  in  claim  5,  charac- 
60  terised  in  that  the  carriage  (84)  includes  side 

supports  (94,  96)  which  rest  upon  the  pair  of 
continuous  drive  loops  (114). 

7.  Apparahus  as  claimed  in  claim  6,  charac- 
terised  by  horizontal  tracks  (116)  on  which  the 

65  drive  loops  (114)  are  supported  and  driven. 
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8.  Apparatus  as  claimed  in  ciaim  /,  uiididu- 
-ised  in  that  the  side  supports  (94,  96)  include  an 
justment  mechanism  adjusting  the  spacing 
!tween  the  downwardly  facing  holder  surface 
3)  and  the  conveyor  (44). 
9.  Apparatus  as  claimed  in  claim  8,  charac- 
rised  in  that  the  continuous  drive  loops  (114) 
imprise  chains  and  the  drive  mechanism  further 
eludes  idler  and  drive  sprockets  (158,  144)  that 
spectively  support  and  drive  the  chains  (114). 
10.  Apparatus  as  claimed  in  claim  9,  charac- 
rised  by  a  chain  adjustment  mechanism  (54)  for 
ljusting  the  tension  in  the  chains  (114). 
11.  Apparatus  as  claimed  in  claim  10,  charac- 
rised  in  that  said  chain  adjustment  mechanism 
54)  includes  a  slide  mechanism  (162)  for  slid- 
jly  adjusting  the  position  of  one  of  said  idler 
Kockets  (158). 
12.  Apparatus  as  claimed  in  claim  1  or  2, 
laracterised  in  that  the  mold  includes  a 
snerally  open  center. 
13.  Apparatus  as  claimed  in  claim  1  or  claim  2, 

laracterised  in  that  said  actuator  (178)  corn- 
rises  a  mold  carrier  supporting  a  plurality  of 
lolds  adapted  to  receive  a  plurality  of  glass 
leets  from  the  holder  (64)  for  bending. 
14.  Apparatus  as  claimed  in  claim  13,  charac- 

srised  in  that  each  mold  includes  a  generally 
pen  center. 
15.  Apparatus  as  claimed  in  claim  1  or  2, 

haracterised  by  control  means  for  coordinating 
ie  holder  moving  means  (82)  and  the  conveyor 
14)  to  synchronize  the  speed  of  horizontal  move- 
lent  of  the  holder  (64)  within  the  heated  ambient 
/ith  the  speed  of  the  conveyed  heated  glass 
heet  such  that  there  is  substantially  no  relative 
lorizontal  movement  between  the  holder  (64)  and 
he  heated  glass  sheet  as  the  glass  sheet  is 
eceived  by  the  holder  (64)  from  the  conveyor 
44). 

•atentanspruche 

1.  Vorrichtung  zum  Biegen  von  Glasscheiben, 
lie  einen  Ofen  (22)  zum  Schaffen  einer  geheizten 
Jmgebung  zum  Erhitzen  von  Glasscheiben  auf 
iine  ausreichend  hohe  Temperatur  zum  Biegen 
terselben;  einen  Forderer  (44)  zum  Fordern  von 
3lasscheiben  durch  die  geheizte  Umgebung, 
jinen  Halter  (64)  mit  einer  nach  unten  gerichteten 
3benen  Oberflache  (66),  die  in  einem  Abstand 
aberhalb  des  Forderers  angeordnet  ist,  Mittel  (74, 
37)  zum  Anlegen  einer  Gasdruckdifferenz  an  eine 
srhitzte  Glasscheibe,  die  unter  den  Halter  gefor- 
dert  ist,  urn  ein  Abstiitzen  derselben  gegen  die 
Halteroberflache  zu  bewirken;  eine  gekrummte 
Form,  die  in  die  geheizte  Umgebung  zu  einer 
ersten  Stelle  an  einer  Hohe  unterhalb  der  Halter- 
oberflache  bewegbar  und  danach  zu  einer  zwei- 
ten  Stelle  aus  der  geheizten  Umgebung  heraus 
bewegbar  ist,  eine  Betatigungseinrichtung  (178) 
zum  Bewegen  der  Form  mit  darauf  befindlicher 
Glasscheibe  von  der  ersten  Stelle  zu  der  zweiten 
Stelle  zum  Kuhlen  der  Glasscheibe  aufweist, 
dadurch  gekennzeichnet,  daB  der  Halter  so  in 

che  unmittelbar  oberhalb  des  Forderers  (44)  sehr 
nahe  bei  zu  einer  erhitzten  Glasscheibe,  die  unter 
den  Halter  (64)  gefordert  ist,  in  Stellung  gebracht 
wird,  und  daB  Mittel  (82)  vorgesehen  sind,  urn 
den  Halter  horizontal  innerhalb  der  geheizten 
Umgebung  von  oberhalb  des  Forderers  bis  zu 
einer  Stelle  oberhalb  der  Form  zu  bewegen,  wah- 
rend  sich  die  Form  an  der  ersten  Stelle  befindet, 
wobei  anschlieSend  die  Gasdruckdifferenz  aufge- 
hoben  wird,  urn  die  erhitzte  Glasscheibe  auf  die 
Form  zum  Biegen  durch  Schwerkraft  f  reizugeben. 

2.  Vorrichtung  nach  Anspruch  1,  gekennzeich- 
net  durch  eine  Abschreckeinheit  (24)  zum 
Abschrecken  der  gebogenen  Glasscheibe. 

3.  Vorrichtung,  wie  in  Anspruch  1  oder  2  bean- 
sprucht,  gekennzeichnet  durch  einen  Wagen  (84) 
zum  Tragen  des  Halters  (64)  in  der  geheizten 
Umgebung. 

i  4.  Vorrichtung,  wie  in  Anspruch  3  beansprucht, 
dadurch  gekennzeichnet,  daB  Mittel  (89)  zum 
horizontalen  Bewegen  des  Halters  (64)  einen 
Antriebsmechanismus  einschlieBen,  der  wenig- 
stens  eine  ununterbrochene  Antriebsschleife 

;  (1  14)  einschlieBt,  die  mit  dem  Wagen  (84)  verbun- 
den  ist. 

5.  Vorrichtung,  wie  in  Anspruch  4  beansprucht, 
dadurch  gekennzeichnet,  daB  der  Antriebsmecha- 
nismus  ein  Paar  von  in  einem  Abstand  ange- 

3  ordneten  ununterbrochenen  Antriebsschleifen 
(114)  aufweist,  die  auBerhalb  des  Ofens  (22) 
angeordnet  sind,  und  ein  Paar  von  Antriebsglie- 
dem  (134)  aufweist,  die  das  Paar  der  Antriebs- 
schleifen  mit  dem  Wagen  (84)  verbinden. 

5  6.  Vorrichtung,  wie  in  Anspruch  5  beansprucht, 
dadurch  gekennzeichnet,  daB  der  Wagen  (84) 
Seitenstiitzen  (94,  96)  einschlieBt,  die  auf  dem 
Paar  von  ununterbrochenen  Antriebsschleifen 
(114)  ruhen. 

o  7.  Vorrichtung,  wie  in  Anspruch  6  beansprucht, 
gekennzeichnet  durch  horizontale  Schienen  (116), 
auf  denen  die  Antriebsschleifen  (114)  abgestiitzt 
und  angetrieben  sind. 

8.  Vorrichtung,  wie  in  Anspruch  7  beansprucht, 
©  dadurch  gekennzeichnet,  daB  die  Seitenstutzen 

(94,  96)  einen  Einstellmechanismus  einschlieBen, 
der  den  Abstand  zwischen  der  nach  unten  gerich- 
teten  Halteroberflache  (66)  und  dem  Forderer  (44) 
einstellt. 

-,o  9.  Vorrichtung,  wie  in  Anspruch  8  beansprucht, 
dadurch  gekennzeichnet,  daB  die  ununterbroche- 
nen  Antriebsschleifen  (114)  Ketten  und  der 
Antriebsmechanismus  auBerdem  leerlaufende 
und  Antriebsrollen  oder  Zahnrader  (158,  144) 

ss  aufweist,  die  die  Ketten  (114)  tragen  und  antrei- 
ben. 

10.  Vorrichtung,  wie  in  Anspruch  9  bean- 
sprucht,  gekennzeichnet  durch  einen  Kettenein- 
stellmechanismus  (54)  zum  Einstellen  der  Span- 

so  nung  der  Ketten  (114). 
11.  Vorrichtung,  wie  in  Anspruch  10  bean- 

sprucht,  dadurch  gekennzeichnet,  daB  der  Ketten- 
einstellmechanismus  (154)  einen  Gleitmechanis- 
mus  (162)  zum  gleitenden  Einstellen  der  Stellung 

65  einer  der  beiden  leerlaufenden  Rollen  oder  Zahn- 
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rader  (158)  aufweist. 
12.  Vorrichtung,  wie  in  Anspruch  1  oder  2 

beansprucht,  dadurch  gekennzeichnet,  daB  die 
Form  eine  allgemein  offene  Mitte  einschlieBt. 

13.  Vorrichtung,  wie  in  Anspruch  1  oder  2 
beansprucht,  dadurch  gekennzeichnet,  daB  die 
Betatigungseinrichtung  (178)  einen  Formtrager 
einschlieBt,  der  eine  Vielzahl  von  Formen  tragt, 
die  eine  Vielzahl  von  Glasscheiben  vom  Halter 
(64)  zum  Biegen  aufnehmen  konnen. 

14.  Vorrichtung,  wie  in  Anspruch  13  bean- 
sprucht,  dadurch  gekennzeichnet,  daB  jede  Form 
eine  allgemein  offene  Mitte  einschlieBt. 

15.  Vorrichtung,  wie  in  Anspruch  1  oder  2 
beansprucht,  gekennzeichnet  durch  Steuermittel 
zum  Koordinieren  der  Mittel  (82)  zum  Bewegen 
des  Halters  und  des  Forderers  (44),  um  die 
Geschwindigkeit  der  Horizontalbewegung  des 
Halters  (64)  innerhalb  der  geheizten  Umgebung 
mit  der  Geschwindigkeit  der  geforderten  erhitzten 
Glasscheibe  zu  synch  ronisieren,  so  daB  im 
wesentlichen  keine  horizontale  Relativbewegung 
zwischen  dem  Halter  (64)  und  der  erhitzten  Glas- 
scheibe  stattfindet,  wenn  die  Glasscheibe  durch 
den  Halter  (64)  vom  Forderer  (44)  augenommen 
wird. 

Revendications 

1  .  Appareil  pour  le  bombage  de  feuilles  de  verre 
comprenant  un  four  (22)  pour  fournir  une 
ambiance  chauffee  pour  chauffer  les  feuilles  de 
verre  jusqu'a  une  temperature  suffisamment  ele- 
vee  pour  leur  bombage;  un  convoyeur  (44)  pour 
transporter  les  feuilles  de  verre  a  travers  I'am- 
biance  chauffee;  un  dispositif  de  maintien  (64) 
ayant  une  surface  plane  (66)  tournee  vers  le  bas  a 
distance  au  dessus  du  convoyeur,  des  moyesn 
(74,  67)  pour  appliquer  une  pression  gazeuse 
differentielle  a  une  feuille  de  verre  chauffee  trans- 
ported  au  dessous  du  dispositif  de  maintien  pour 
fournir  a  celle-ci  un  support  contre  la  surface  du 
dispositif  de  maintien;  un  moule  incurve  deplaga- 
ble  pour  etre  introduit  dans  I'ambiance  chauffee 
jusqu'a  une  premiere  position  au  droit  de  la 
surface  du  dispositif  de  maintien  puis  deplacable 
jusqu'a  une  seconde  position  a  I'exterieur  de 
I'ambiance  chauffee,  un  dispositif  de  commande 
(178)  pour  deplacer  le  moule  avec  la  feuille  de 
verre  dessus  depuis  ladite  premiere  position  jus- 
qu'a  la  seconde  position  pour  refroidir  la  feuille 
de  verre,  caracterise  en  ce  que  ledit  dispositif  de 
maintien  est  situe  avec  sa  dite  surface  plane  a 
distance  immediatement  au  dessus  du  convoyeur 
(44)  a  proximite  immediate  d'une  feuille  de  verre 
chauffee  transportee  sous  le  dispositif  de  main- 
tien  (64)  et  en  ce  que  des  moyens  (82)  sont  prevus 
pour  deplacer  horizontalement  le  dispositif  de 
maintien  a  I'interieur  de  I'ambiance  chauffee 
depuis  au  dessus  du  convoyeur  jusqu'a  au  dessus 
du  moule  tandis  que  le  moule  est  dans  la  pre- 
miere  position,  la  pression  gazeuse  differentielle 
etant  ensuite  interrompue  pour  laisser  la  feuille 
de  verre  chauffee  sur  le  moule  pour  un  bombage 
par  gravite. 

2.  Appareil  selon  la  revendication  1,  caracterise 
par  une  unite  de  trempe  (24)  pour  tremper  les 
feuilles  de  verre  bombees. 

3.  Appareil  selon  la  revendication  1  ou  la  reven- 
5  dication  2,  caracterise  par  un  chariot  (84)  pour 

supporter  le  dispositif  de  maintien  (64)  dans 
I'ambiance  chauffee. 

4.  Appareil  selon  la  revendication  3,  caracterise 
en  ce  que  ledit  moyen  (89)  pour  deplacer  horizon- 

w  talement  le  dispositif  de  maintien  (64)  comprend 
un  mecanisme  d'entraTnement  incluant  au  moins 
une  boucle  d'entraTnement  continue  (114)  reliee 
au  chariot  (84). 

5.  Appareil  selon  la  revendication  4,  caracterise 
15  en  ce  le  mecanisme  d'entraTnement  comprend 

une  paire  de  boucles  d'entraTnement  continues 
(114)  espacees  disposees  a  I'exterieur  du  four 
(22),  et  une  paire  d'elements  d'entraTnement  (134) 
reliant  respectivement  la  paire  de  boucles  d'en- 

20  traTnement  au  chariot  (84). 
6.  Appareil  selon  la  revendication  5,  caracterise 

en  ce  que  le  chariot  (84)  comprend  des  supports 
lateraux  (94,  96)  qui  reposent  sur  la  paire  de 
boucles  d'entraTnement  continues  (114). 

25  7.  Appareil  selon  la  revendication  6,  caracterise 
par  des  voies  horizontales  (116)  sur  lesquelles  les 
boucles  d'entraTnement  (114)  sont  supportees  et 
entraTnees. 

8.  Appareil  selon  la  revendication  7,  caracterise 
30  en  ce  que  les  supports  lateraux  ;'94,  96)  compren- 

nent  un  mecanisme  de  reglage  reglant  I'espace- 
ment  entre  la  surface  (66)  du  dispositif  de  main- 
tien  tournee  vers  le  bas  et  le  convoyeur  (44). 

9.  Appareil  selon  la  revendication  8,  caracterise 
35  en  ce  que  les  boucles  d'entraTnement  continues 

(114)  comprennent  des  chaTnes  et  que  le  meca- 
nisme  d'entraTnement  comprend  en  outre  des 
pignons  a  chaTne  libre  et  d'entraTnement  (158, 
144)  qui  respectivement  supportent  et  entraTnent 

40  .  les  chaTnes  (114). 
10.  Appareil  selon  la  revendication  9,  caracte- 

rise  par  un  mecanisme  de  reglage  de  chaTnes  (54) 
pour  regler  la  tension  des  chaTnes  (114). 

11.  Appareil  selon  la  revendication  10,  caracte- 
45  rise  en  ce  que  ledit  mecanisme  de  reglage  de 

chaTnes  (154)  comprend  un  mecanisme  de  cou- 
lisse  (162)  pour  regler  par  coulissement  la  posi- 
tion  de  I'un  desdits  pignons  a  chaTne  libres  (158). 

12.  Appareil  selon  la  revendication  1  ou  2, 
so  caracterise  en  ce  que  le  moule  comprend  un 

centre  generalement  ouvert. 
13.  Appareil  selon  la  revendication  1  ou  la 

revendication  2,  caracterise  en  ce  que  ledit  dispo- 
sitif  de  commande  (178)  comprend  un  support  de 

55  moules  supportant  une  pluralite  de  moules 
adaptes  a  recevoir  une  pluralite  de  feuilles  de 
verre  depuis  le  dispositif  de  maintien  (64)  pour  le 
bombage. 

14.  Appareil  selon  la  revendication  13,  caracte- 
60  rise  en  ce  que  chaque  moule  comprend  un  centre 

generalement  ouvert. 
15.  Appareil  selon  la  revendication  1  ou  2, 

caracterise  par  un  moyen  de  commande  pour 
coordonner  les  moyens  (82)  de  deplacement  du 

65  dispositif  de  maintien  et  le  convoyeur  (44)  pour 

8 
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synchroniser  la  vitesse  du  mouvement  horizontal 
iu  dispositif  de  maintien  (64)  a  I'interieur  de 
'ambiance  chauffee  avec  la  vitesse  de  la  feuille  de 
rerre  chauffee  transportee  de  fagon  qu'il  n'y  ait 
iensiblement  pas  de  mouvement  horizontal  rela- 

it  entre  le  aispositiT  ae  maimien  \om  ei  le  reuiue 
Je  verre  chauffee  lorsque  la  feuille  de  verre  est 
egue  par  le  dispositif  de  maintien  (64)  depuis  le 
:onvoyeur  (44). 
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