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Description 

The  present  invention  relates  to  an  apparatus 
for  fabricating  glass  plates.  More  particularly,  the 
invention  relates  to  an  apparatus  for  fabricating 
glass  plates,  which  is  used  in  a  series  of  pro- 
cesses,  for  example,  from  the  cutting  of  a  thick- 
plate  glass  such  as  a  table  top  to  the  finishing  of 
such  cut  section. 

In  a  conventional  apparatus  for  fabricating 
glass  plates,  which  performs  cutting,  grinding  and 
polishing  processes,  the  polishing  process  gen- 
erally  consists  of  multiple  stages  in  order  to 
achieve  the  desired  finish  of  a  glass  plate  to  be 
fabricated. 

However,  in  such  an  apparatus  for  fabricating 
glass  plates  in  which  the  finishing  process  consists 
of  many  stages,  there  exists  the  problem  that  fab- 
rication  time  is  lengthened. 

The  present  invention  has  been  devised  in  light 
of  the  above-described  points.  It  is  an  object  of  the 
present  invention  to  provide  an  apparatus  for 
fabricating  glass  plates  capable  of  carrying  out  the 
work  for  fabricating  glass  plates  in  a  short  time  and 
with  a  high  level  of  finish.  Namely,  the  object  of  the 
present  invention  is  to  provide  an  apparatus  for 
fabricating  glass  plates  capable  of  easily  carrying 
out  the  cutting  of  glass  plates  and  forming  the  cut 
sections  into  a  very  fine  surface,  and  of  further 
carrying  out  the  finishing  process  following  the 
cutting  process,  for  example,  the  grinding  and 
polishing  processes  with  high  quality  and  at  a  high 
speed. 

According  to  the  present  invention  there  is 
provided  an  apparatus  for  fabricating  glass  plates, 
comprising: 

a  cutting  means  for  cutting  glass  plates  into  a 
predetermined  shape; 

a  grinding  means  including  at  least  one  grind- 
ing  wheel  for  grinding  said  glass  plates  cut  by  said 
cutting  means; 

polishing  means  including  a  polishing  wheel  for 
polishing  said  glass  plates  cut  by  said  cutting 
means;  and 

pressing  means  for  elastically  pressing  said 
polishing  wheel  against  said  glass  plates; 

a  glass  plate  feeding  means  for  feeding  said 
glass  plates  one  after  another  to  said  cutting 
means,  said  grinding  means,  and  said  polishing 
means; 

characterised  in  that  the  cutting  means  cut  the 
glass  plate  by  the  pressure  of  water  mixed  with 
abrasive  materials; 

in  that  there  is  an  on-off  valve  connected  to 
said  cutting  means  for  applying  or  non-applying  the 
water  pressure  to  said  water/abrasive  mixture;  and 

in  that  there  is  a  numerical  control  device  con- 
nected  to  said  feeding  means,  said  cutting  means, 

said  on-off  valve,  said  grinding  means,  and  said 
polishing  means  respectively,  for  numerically  con- 
trolling  said  feeding  means,  said  cutting  means, 
said  on-off  valve,  said  grinding  means,  said  polish- 

5  ing  means  and  the  contact  pressure  between  the 
polishing  wheel  and  the  glass  plate. 

The  apparatus  for  fabricating  glass  plates,  ac- 
cording  to  the  invention  has  a  construction  such 
that  in  the  first  process,  a  glass  plate  to  be  fab- 

io  ricated  is  cut  into  the  form  of  a  predetermined 
shape  by  using  a  so-called  water  jet,  from  which 
water  mixed  with  abrasive  materials  are  ejected  at 
ultra-high  pressure.  In  the  next  process,  the  glass 
plate  is  finish-fabricated,  the  edges  of  the  cut  sec- 

75  tion  are  ground  to  a  predetermined  shape  by  using 
grinding  wheel  such  as  a  diamond  wheel.  Further 
in  the  next  process,  the  grinding  traces  caused  by 
the  above-described  grinding  jig  are  polished  using 
a  polishing  wheel. 

20  Furthermore,  the  apparatus  for  fabricating  glass 
plates  of  the  invention  is  constructed  to  carry  out 
these  various  processes  and  glass  plate  feeding  on 
the  basis  of  a  numerical  control  system. 

Still  further,  the  apparatus  for  fabricating  glass 
25  plates  of  the  present  invention  has  a  construction 

such  that  the  finishing  of  glass  plates,  that  is  the 
control  of  grinding  and  polishing,  and  the  cutting  of 
glass  plates  are  controlled  simultaneously  by 
means  of  a  numerical  control  system,  and  that  the 

30  control  of  glass  plate  feeding  is  performed  by 
means  of  the  numerical  control  system. 

Still  further,  the  apparatus  for  fabricating  glass 
plates,  according  to  the  present  invention,  has  a 
construction  such  that  a  cutting  section  a  grinding 

35  portion  and  a  polishing  portion,  are  linked  by  a 
common  driving  mechanism  for  the  co-operation 
thereof,  and  that  a  cutting  operation  and  grinding 
and  polishing  operations  as  a  finishing  operation 
are  therefore  concurrently  carried  out. 

40  That  is,  the  present  invention  can  be  applied  to 
an  apparatus  for  fabricating  glass  plates,  which  can 
easily  carry  out  cutting  and  finishing  operations,  for 
example,  grinding  and  polishing,  while  feeding 
thick  glass  plates  which  are  8  to  19  mm  thick  and 

45  very  heavy,  completely  automatically  only  by  sup- 
plying  raw  plate  glasses,  and  carrying  out  these 
processes  through  to  the  finishing  process  like  an 
assembly  line. 

Of  course,  the  present  invention  can  be  applied 
50  to  an  apparatus  for  fabricating  glass  plates  capable 

of  fabricating  and  producing  glasses  for  auto- 
mobiles,  for  example,  side  windows,  front  windows 
and  rear  quarters. 

Further  details  of  the  present  invention  will 
55  become  apparent  from  the  following  description  of 

the  preferred  embodiment  of  the  invention  as  illus- 
trated  in  the  accompanying  drawings. 
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BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  front  view  of  an  apparatus  for  fabricat- 
ing  glass  plates,  according  to  a  preferred  em- 
bodiment  of  the  present  invention; 
Figs.  2  and  3  are  partial  cutaway  views  of  the 
apparatus  shown  in  Fig.  1; 
Figs.  4  and  5  are  side  views  of  the  apparatus 
shown  in  Fig.  1  ; 
Figs.  6  and  7  are  enlarged  illustrative  views  of  a 
cutting  head  of  the  apparatus  shown  in  Fig.  1; 
Fig.  8  is  an  illustrative  view  of  a  jet  generation 
main  body  of  the  apparatus  shown  in  Fig.  1; 
Figs.  9  and  10  are  enlarged  illustrative  views  of 
a  grinding  head  of  the  apparatus  shown  in  Fig. 
1; 
Figs.  11  and  12  are  enlarged  illustrative  views  of 
a  polishing  head  of  the  apparatus  shown  in  Fig. 
1; 
Fig.  13  is  an  illustrative  front  view  showing  the 
fabrication  state  of  the  polishing  head; 
Fig.  14  is  a  front  view  of  an  apparatus  for 
fabricating  glass  plates,  according  to  another 
embodiment  of  the  present  invention;  and 
Figs.  15  and  16  are  partial  cutaway  views  of  the 
apparatus  for  fabricating  glass  plates  of  the  ap- 
paratus  shown  in  Fig.  14. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

Preferred  embodiments  of  the  apparatus  for 
fabricating  glass  plates,  constructed  in  accordance 
with  the  present  invention,  will  now  be  described 
with  reference  to  the  attached  drawings. 

As  shown  in  Figs.  1  and  2,  in  the  apparatus  for 
fabricating  glass  plates  of  this  embodiment,  a  cut- 
ting  section  1  as  a  cutting  fabrication  section  is 
placed  on  the  right  in  Fig.  1,  a  polishing  section  2 
in  the  left,  a  grinding  section  3  in  the  center,  and  a 
glass  plate  feeding  section  4  having  a  glass  plate 
feeding  apparatus  51  in  the  rear  of  the  apparatus 
for  fabricating  glass  plates  in  Fig.  1.  A  finishing 
fabrication  section  consists  of  the  polishing  section 
2  and  the  grinding  section  3.  In  addition,  an  entry 
table  5A  for  supplying  a  glass  plate  65  is  placed  on 
the  right  of  the  cutting  section  1  in  Fig.  1,  and  a 
take-out  conveyor  5B  for  taking  out  a  fabricated 
glass  plate  65  is  placed  on  the  left  of  the  polishing 
section  2  in  Fig.  1  . 

A  cutting  head  7  of  the  cutting  section  1,  a 
grinding  head  6  of  the  grinding  section  and  a 
polishing  head  8  of  the  polishing  section  are  moun- 
ted  on  a  motion  means  9  used  to  interconnect  the 
group  of  these  heads  and  to  control  them  in  com- 
mon.  The  motion  means  9  is  numerically  controlled 
by  a  numerical  control  apparatus  (not  shown).  In 
the  apparatus  for  fabricating  glass  plates  of  this 

embodiment,  the  motion  means  9  can  make  the 
group  of  the  above-described  heads  to  move  simi- 
larly  in  parallel  to  each  other  in  the  rectangular 
plane  coordinate  system. 

5  That  is,  the  cutting  head  7,  the  grinding  head  6 
and  the  polishing  head  8  have  the  X  and  Y  axes  of 
the  rectangular  coordinate  system. 

The  apparatus  for  fabricating  glass  plates  in 
accordance  with  this  embodiment  makes  the  cut- 

io  ting  head  7,  the  grinding  head  6  and  the  polishing 
head  8  move  to  and  fro  along  the  X  axis  indicated 
by  an  arrow  42,  which  are  the  rightward  and  left- 
ward  directions  seen  from  the  front  of  the  appara- 
tus  for  fabricating  glass  plates  shown  in  Fig.  1,  and 

is  makes  the  work  table  19  for  holding  the  glass  plate 
65  mounted  on  a  chassis  10  move  to  and  fro  along 
the  Y  axis  indicated  by  an  arrow  421  (Fig.  2),  which 
are  the  forward  and  backward  directions  seen  from 
the  front  of  the  apparatus  for  fabricating  glass 

20  plates. 
A  rack  12  is  erected  on  the  work  table  19  via  a 

gate-shaped  frame  1  1  installed  on  both  ends  of  the 
chassis  10.  A  pair  of  slide  rail  apparatuses  13,  13  is 
mounted  on  the  front  of  the  apparatus  for  fabricat- 

25  ing  glass  plates  of  the  rack  12  shown  in  Fig.  1  in 
parallel  to  each  other  along  the  direction  of  the 
above-described  X  axis. 

These  slide  rail  apparatuses  13,  13  include  the 
rail  main  body  14  installed  in  the  rack  12  and  a 

30  plurality  of  slides  15  (Fig.  2)  connected  to  the  rail 
main  body  so  as  to  move  on  the  rail  main  body  14. 
A  linearly  movable  carriage  16  is  fixed  to  the  slide 
15. 

The  cutting  head  7,  the  grinding  head  6,  and 
35  the  polishing  head  8  described  above  are  mounted 

on  the  linearly  movable  carriage  16.  Accordingly, 
the  cutting  head  7,  the  grinding  head  6  and  the 
polishing  head  8  can  move  as  one  piece  with  the 
linearly  movable  carriage  16  to  and  fro  along  the  X 

40  axis  indicated  by  the  arrow  42  by  means  of  the 
slide  rail  apparatuses  13,  13. 

The  linearly  movable  carriage  16  is  driven,  that 
is,  moved  in  the  direction  of  the  X  axis  described 
above  by  means  of  a  feed  screw  17  placed  be- 

45  tween  two  rail  main  bodies  14  and  an  X-axis  con- 
trol  motor  18  which  drives  the  feed  screw  to  rotate 
via  a  belt  means  181.  The  work  table  19  is  placed 
below  the  cutting  head  7,  the  grinding  head  6  and 
the  polishing  head  8  so  as  to  be  guided  to  move  in 

50  the  direction  of  the  Y  axis  described  above  in- 
dicated  by  the  arrow  421  . 

Suction  pads  20,  21  and  22  respectively  cor- 
responding  to  the  cutting  head  7,  the  grinding  head 
6  and  the  polishing  head  8  are  placed  on  the  top 

55  surface  of  the  work  table  19  in  Fig.  1.  The  suction 
pads  20,  21  and  22  which  fix  the  glass  plate  65  are 
connected  to  a  vacuum  pump  (not  shown)  via  pipe 
valves  and  pipes  so  as  to  suck  the  glass  plate  65. 

3 
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The  vacuum  pump  should  preferably  be  connected 
to  a  numerical  control  apparatus  to  be  described 
later. 

The  work  table  19  is  held  on  the  chassis  10  via 
the  slide  rail  apparatus  231  ,  in  both  the  ends  relat- 
ing  to  the  rightward  and  leftward  directions  in  Fig. 
1.  That  is,  on  the  ends  described  above,  the  slide 
rail  apparatus  231  has  the  two  rail  main  bodies  24, 
24  placed  in  parallel  to  each  other  along  the  direc- 
tion  of  the  Y  axis  described  above  and  a  plurality  of 
slides  23,  23  respectively  engaged  with  the  rail 
main  bodies  24,  24  so  as  to  move  on  these  rail 
main  bodies  24.  The  work  table  19  is  fixed  to  the 
slides  23,  23  by  the  screw  191  in  the  lower  part  of 
Fig.  1. 

By  such  an  engagement,  the  work  table  19  is 
held  on  the  chassis  10  via  the  slide  rail  ap- 
paratuses  231,  231.  Since  these  slide  rail  ap- 
paratuses  231,  231  are  installed  in  the  chassis  10 
in  parallel  to  each  other  along  the  direction  of  the  X 
axis  described  above,  the  work  table  19  can  be 
guided  to  move  in  the  direction  of  the  Y  axis. 

The  work  table  19  is  driven,  that  is  moved  in 
the  direction  of  the  Y  axis  described  above,  by 
means  of  a  pair  of  feed  screws  25,  25  provided 
along  the  slide  rail  apparatuses  231,  231,  the  gear 
boxes  26,  26  (Fig.  2)  which  connect  the  feed 
screws  25,  25  and  a  line  shaft  27,  and  a  Y-axis 
control  motor  28  which  drives  the  line  shaft  27  via 
a  transmission  means  281  such  as  a  belt. 

As  shown  in  Figs.  1  to  5,  a  plurality  of  bearing 
devices  30,  30  and  30  is  mounted  on  the  front  29 
of  the  linearly  movable  carriage  16  which  moves  in 
the  direction  of  the  X  axis,  in  correspondence  with 
the  positions  of  the  suction  pads  20,  21,  and  22 
provided  on  the  top  surface  192  of  the  work  table 
19.  Each  of  the  bearing  devices  30,  30  and  30 
includes  a  shaft  31  held  by  bearings  as  shown  in 
Figs.  2,  4  and  5.  The  shaft  31  is  placed  along  the 
vertical  axis  which  is  the  Z  axis  intersecting  at  right 
angles  to  the  plane  of  the  rectangular  coordinate 
system  formed  of  the  X  and  Y  axes  described 
above,  that  is,  the  X-Y  coordinate  plane.  The  cut- 
ting  head  7,  the  grinding  head  6  and  the  polishing 
head  8  are  mounted  on  each  shaft  31  .  The  angle  of 
each  of  the  cutting  head  7,  the  grinding  head  6  and 
the  polishing  head  8  is  controlled  around  the  verti- 
cal  axis  at  right  angles  to  the  X-Y  coordinate  plane, 
which  is  the  plane  of  the  rectangular  coordinate 
system  formed  of  the  X  and  Y  axises  described 
above,  by  rotating  the  shaft  31  . 

The  above-described  rotation  angle  control, 
that  is,  pivoting  of  the  cutting  head  7,  the  grinding 
head  6  and  the  polishing  head  8,  is  performed  by  a 
transmission  drive  apparatus  comprising  bevel 
gears  321,  321  and  321  formed  of  a  combination 
corresponding  to  these  bevel  gears  321,  a  line 
shaft  32  on  which  the  bevel  gears  321,  321  and 

321  are  mounted,  and  an  X-axis  control  motor  34 
which  drives  the  line  shaft  32  to  rotate  via  a  trans- 
mission  means  341  such  as  a  belt.  As  shown  in 
Figs.  6  and  7,  the  cutting  head  7  includes  a  jet 

5  generation  member  36  having  a  jet  nozzle  35,  a 
setting  slide  37  and  a  cross  slide  38  for  adjusting 
the  setting  position  of  the  jet  nozzle  35  to  the  two 
directions  intersecting  at  right  angles  to  each  other 
in  one  plane  in  parallel  to  the  above-described  X-Y 

io  coordinate  plane.  The  cutting  head  7  is  mounted 
on  the  shaft  31  of  the  bearing  apparatus  30  in  the 
upper  section  of  the  frame  39.  The  setting  slide  37 
can  be  adjusted  to  slide  in  one  predetermined 
direction  using  a  screw  371  ,  and  the  cross  slide  38 

is  can  be  adjusted  to  slide  in  the  other  one  direction 
intersecting  at  right  angles  to  the  above-described 
one  direction  using  a  screw  381  . 

As  shown  in  Fig.  8,  the  jet  generation  member 
36  includes  a  jet  nozzle  (its  cross-section  is  shown 

20  in  Fig.  8)  for  mixing  therein  ultra-high  pressure 
water  364  having,  for  example,  500  to  3500  atm 
(kg/cm2)  supplied  from  an  ultra-high  pressure  hose 
361  with  an  abrasive  material  402,  and  for  ejecting 
therefrom  the  mixture  of  the  ultra-high  pressure 

25  water  364  and  the  abrasive  material  402  at  an  ultra- 
high  speed,  for  example,  a  speed  exceeding  that  of 
sound,  an  ultra-high  pressure  on-off  valve  37A  con- 
nected  to  the  jet  nozzle  35,  a  supply  pipe  40  for 
supplying  an  abrasive  material  402,  and  a  support- 

30  ing  body  41  (Figs.  6  and  7)  for  supporting  the  jet 
nozzle  35.  The  supporting  body  41  is  mounted  on 
the  above-described  setting  slide  37.  The  supply 
pipes  40  are  connected  to  the  abrasive  material 
supply  apparatus  403  for  supplying  an  abrasive 

35  material  402  from  the  tank  401  accommodating  the 
abrasive  material  402  and  connected  to  the  en- 
trance  351  of  the  jet  nozzle  35.  To  control  water 
flow  supplied  from  the  ultra-high  pressure  hose 
361,  for  example,  a  pipe  365  for  transmitting  the 

40  hydraulic  pressure  from  a  hydraulic  pressure  con- 
trol  apparatus  (not  shown)  is  connected  to  the  ultra- 
high  pressure  on-off  valve  37A.  A  numerical  control 
apparatus,  described  later,  is  connected  to  the 
above-described  hydraulic  pressure  control  appara- 

45  tus,  and  the  operation  of  the  valve  37A  is  thereby 
numerically  controlled.  In  the  same  manner,  the 
abrasive  material  supply  apparatus  403  should 
preferably  be  controlled  by  a  numerical  control 
apparatus. 

50  The  jet  generation  main  body  36  is  connected 
to  an  ultra-high  pressure  accumulator  362  and  an 
ultra-high  pressure  generation  apparatus  363.  In 
cutting  the  glass  plate  65,  by  opening  and  closing 
the  ultra-high  pressure  on-off  valve  37A,  the  jet 

55  generation  main  body  36  ejects  at  the  glass  plate 
65  an  ultra-high  pressure  water  jet  mixed  with  an 
abrasive  material  in  the  jet  nozzle  35,  thereby  cut- 
ting  the  glass  plate  65. 

4 



7 EP  0  372  832  B1 8 

As  shown  in  Figs.  6  and  7,  the  position  of  the 
jet  nozzle  35  can  be  adjusted  so  that  the  position 
at  which  the  above-described  water  jet  ejects  the 
ultra-high  pressure  water  is  aligned  with  the  rota- 
tion  axis  center  of  the  cutting  head  7,  that  is,  the 
axis  center  39  of  the  shaft  31  of  the  bearing  ap- 
paratus  30  by  moving  the  adjusting  screws  371, 
381  for  the  setting  slide  37  and  the  cross  slide  38. 
If  required,  the  position  of  the  jet  nozzle  35  can  be 
shifted  from  the  position  of  the  axis  center  391  .  In 
this  way,  fine  adjustment  for  cutting  traces  of  the 
cutting  head  7,  that  is,  adjustments  for  the  size  of 
the  cutting  dimensions  of  the  glass  plate  65,  can 
be  made. 

In  short,  the  cutting  head  7  can  enlarge  or 
reduce  the  above-described  cutting  traces. 

As  shown  in  Figs.  9  and  10,  the  grinding  head 
6  placed  next  to  the  cutting  head  7,  includes  a 
spindle  motor  43,  a  cutting  depth  adjusting  slide 
44,  and  a  cross  slide  45  for  adjusting  the  mounting 
position  of  the  spindle  motor  43  in  the  two  direc- 
tions  at  right  angles  to  each  other  in  one  plane  in 
parallel  to  the  above-described  X-Y  coordinate 
plane.  A  grinding  wheel  47  is  mounted  on  the  shaft 
39  of  the  spindle  motor  43.  The  cutting  depth 
adjusting  slide  44  is  adjusted  to  move  in  one 
predetermined  direction  by  turning  a  screw  441. 
The  cross  slide  45  is  adjusted  to  move  in  another 
direction  at  right  angles  to  the  above-described  one 
direction  by  turning  a  screw  462.  The  vertical  slide 
46  is  controlled  to  move  in  the  upward  and  down- 
ward  directions  in  Figs.  8  and  9,  at  right  angles  to 
both  the  one  direction  and  the  other  direction  de- 
scribed  above  by  turning  a  screw  461.  The  upper 
portion  of  the  cross  slide  45  is  mounted  on  the 
shaft  31  of  the  bearing  apparatus  30.  The  entire 
grinding  head  6  is  suspended  from  the  shaft  31  . 

That  is,  the  cross  slide  45  includes  a  holder 
452  in  which  its  tightening  portion  455  is  fixed  to 
the  lower  end  of  the  shaft  31  of  the  bearing  appara- 
tus  30  and  a  slide  member  453  slidably  held  on  the 
end  of  the  holder  452.  A  dovetail  groove  455  is 
provided  outside  one  of  the  edges  457  of  the  slide 
member  453.  The  cross  slide  45  is  arranged  so 
that  the  slide  member  453  moves  back  and  forth 
along  the  holder  452  when  the  dovetail  groove  455 
is  engaged  with  a  crown-form  projection  456  which 
is  complementary  in  shape  to  the  dovetail  groove 
455  provided  on  the  holder  452,  and  a  screw  451 
constituting  a  screw  mechanism  which  is  known 
itself.  The  cutting  depth  adjusting  slide  44  is  ar- 
ranged  so  that  a  crown-form  projection  442  is  pro- 
vided  on  the  inside  (the  other)  edge  443  of  the 
slide  member  453,  and  a  second  slide  member 
445  having  a  dovetail  groove  444  complementary 
in  shape  to  the  projection  443  is  engaged  with  the 
projection  443  of  the  edge  442  of  the  slide  member 
453,  and  the  second  slide  member  445  can  move 

back  and  forth  along  the  edge  442  by  turning  a 
screw  441  constituting  a  screw  mechanism  in  the 
same  way  as  the  above.  That  is,  by  turning  the 
screw  441,  a  grinding  wheel  47,  which  is  a  work  jig, 

5  can  be  adjusted  to  move  in  the  direction  toward  a 
cutting  portion  which  is  a  grinding  fabrication  point 
P  of  the  glass  plate  65  in  one  plane  in  parallel  to 
the  plane  of  the  rectangular  plane  coordinate  sys- 
tem  including  the  directions  of  the  X  and  Y  axises. 

io  In  addition,  by  the  same  configuration,  the  vertical 
slide  46  is  arranged  to  move  back  and  forth  in  the 
upward  and  downward  directions  in  Figs.  9  and  10 
to  the  second  slide  member  445  by  turning  a 
screw  461  .  In  other  words,  each  fabrication  head  is 

is  provided  with  a  fine  adjustment  member  compris- 
ing  the  above-described  cross  slide  45,  the  cutting 
depth  adjusting  slide  44  and  the  vertical  slide  46. 
The  above-described  cutting  head  7  and  the 
polishing  head  8  described  later,  are  each  similarly 

20  provided  with  the  above-described  fine  adjustment 
means. 

Therefore,  the  grinding  head  6  can  be  installed 
with  the  grinding  wheel  47  so  that  the  grinding 
surface  of  the  circumference  of  the  grinding  wheel 

25  47  can  match  the  axis  center  392  of  the  shaft  31  of 
the  bearing  apparatus  30  by  the  adjustment  of  the 
cutting  depth  adjusting  slide  44  and  the  cross  slide 
45,  that  is,  by  turning  both  the  screw  441  and  the 
screw  451.  In  this  way,  when  the  circumferential 

30  grinding  point  P  of  the  grinding  wheel  47  matches 
the  axis  center  30  of  the  shaft  31  ,  the  circumferen- 
tial  grinding  point  P  of  the  grinding  wheel  47  and 
the  center  of  the  nozzle  of  the  jet  nozzle  35  of  the 
cutting  head  7  draw  substantially  identical  move- 

35  ment  traces.  Hence,  the  grinding  head  6  should 
preferably  be  set  to  be  ground  and  finished  in  such 
a  way  that  the  cutting  depth  adjusting  slide  44  is 
adjusted  by  a  screw  441  ,  the  peripheral  end  grind- 
ing  point  P  of  the  grinding  wheel  47  is  put  forward 

40  (provides  the  amount  of  cutting  depth)  of  the  axis 
center  of  the  above-described  shaft  31,  and  the 
movement  traces  of  the  grinding  wheel  47  are 
somewhat  reduced. 

Of  course,  as  described  above,  the  angle  of 
45  rotation  of  the  grinding  wheel  47  can  also  be  con- 

trolled  by  rotating  the  shaft  31  so  that  the  normal 
line  of  the  peripheral  end  grinding  point  P  of  the 
grinding  wheel  47  moves  at  a  predetermined  angle 
to  the  shape  of  the  edge  line  of  the  glass  plate  65 

50  at  all  times. 
For  the  grinding  wheel  47,  generally,  a  dia- 

mond  wheel  for  cylindrical  grinding  is  preferred. 
Only  one  grinding  head  6  is  shown  in  this  embodi- 
ment,  but  two  of  them  may  be  used  from  the 

55  relation  between  the  particle  size  of  the  grinding 
wheel  and  the  finishing  condition  for  the  abrasive 
wheel  described  later. 

5 
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As  shown  in  Figs.  11,  12  and  13,  the  polishing 
head  9  includes  the  spindle  motor  43,  the  cutting 
depth  adjusting  slide  44  and  the  cross  slide  45  for 
adjusting  the  mounting  position  of  the  spindle  mo- 
tor  43  in  the  two  directions  in  which  they  are  at 
right  angles  to  each  other  in  one  plane  in  parallel  to 
the  above-described  X-Y  coordinate  plane,  and  a 
vertical  slide  46  for  adjusting  the  high  and  low 
position  of  the  abrasive  wheel  48  in  Figs.  10  and 
1  1  .  The  abrasive  wheel  48  is  installed  on  the  shaft 
393  of  the  spindle  motor  43. 

The  spindle  motor  43  is  mounted  on  the  slide 
member  445  of  the  cutting  depth  adjusting  slide  44 
via  the  slide  apparatus  49.  The  slide  apparatus  49 
is  arranged  to  make  the  spindle  motor  43  slide  in 
parallel  to  the  above-described  direction  of  the 
adjustment  movement  of  the  cutting  depth  adjust- 
ing  slide  44  at  a  light  load.  For  the  slide  apparatus 
49,  ball  slide  bearings  should  preferably  be  used. 

That  is,  the  slide  apparatus  49  includes  a  plu- 
rality  of  rail  members  492  fixed  on  the  slide  mem- 
ber  445  of  the  cutting  depth  adjusting  slide  44  and 
a  slide  member  slidably  installed  on  the  rail  mem- 
ber  492.  The  spindle  motor  43  is  installed  on  the 
slide  member  491  . 

To  make  the  spindle  motor  be  linked  to  the 
slide  member  491  of  the  slide  apparatus  49,  a  fluid 
actuator  50  (e.g.,  air  cylinder)  is  mounted  on  the 
cutting  depth  adjusting  slide  44.  The  piston  rod  501 
of  the  fluid  actuator  50  is  connected  to  the  slide 
member  491  of  the  slide  apparatus  49. 

Therefore,  by  extending  the  piston  rod  501  of 
the  fluid  actuator  50  axially  of  the  piston  rod  501, 
the  spindle  motor  43  can  be  moved.  As  a  result  of 
this,  the  condition  of  contact  of  the  abrasive  wheel 
48  with  the  glass  plate  65,  more  particularly,  the 
pressure  of  contact  can  be  changed. 

The  cutting  depth  adjusting  slide  44  can  be 
adjusted  to  move  in  one  predetermined  direction 
by  turning  a  screw  441  .  The  cross  slide  45  can  be 
adjusted  to  move  in  another  one  direction  intersect- 
ing  at  right  angles  to  the  above-described  one 
direction  by  turning  a  screw  451  .  The  vertical  slide 
46  can  be  adjusted  to  move  in  the  direction  at  right 
angles  to  both  the  direction  described  above,  that 
is,  in  the  upward  and  downward  directions  in  Figs. 
11  and  12,  by  turning  a  screw  461. 

The  polishing  head  8  is  mounted  on  the  shaft 
31  of  the  above-described  bearing  apparatus  in  the 
upper  part  of  the  cross  slide  45,  and  is  held  sus- 
pended  from  the  shaft  31  . 

For  the  abrasive  wheel  48  installed  in  the 
polishing  head  8,  a  polisher  wheel,  a  so-called 
circular  grindstone  (grindstone  for  cylindrical  grind- 
ing,  ordinarily,  abrasive  powders  are  mixed  in  poly- 
ester  resin  base  material,  and  is  burned)  should 
preferably  be  used.  When  polishing  fabrication  is 
performed  under  the  condition  that  the  above-de- 

scribed  fluid  actuator  50  is  operated  to  cause  the 
spindle  motor  43  to  move,  the  abrasive  wheel  48n 
is  pressed  to  the  edge  of  the  glass  plate  65  held 
by  suction  on  the  suction  pad  21  (air  float  con- 

5  dition). 
That  is,  the  polishing  head  8  is  moved  along 

the  circumference  of  the  glass  plate  65,  and  at  the 
same  time,  the  angle  of  its  rotation  is  controlled  in 
the  same  way  as  the  above,  and  the  abrasive 

io  wheel  48  is  directed  toward  the  normal  line  of  the 
circumference  of  the  glass  plate  65  at  all  times. 
Under  the  above  condition,  polishing  fabrication  is 
performed  under  the  condition  that  the  abrasive 
wheel  48  is,  for  example,  elastically  pressed  by  air 

is  pressure  to  the  glass  plate  65  by  the  fluid  actuator 
50. 

Also,  polishing  fabrication  may  be  carried  out 
in  such  a  way  that  working  air  is  supplied  through 
an  electric-pneumatic  converter,  the  electric-pneu- 

20  matic  converter  is  automatically  controlled  to 
change  the  air  pressure,  and  the  force  of  pressing 
of  the  abrasive  wheel  48  to  the  glass  plate  65  is 
changed  by  the  fluid  actuator  50. 

In  this  way,  polishing  fabrication  is  carried  out 
25  by  the  abrasive  wheel  48  while  it  is  pressed  to  the 

glass  plate  65  by  receiving  a  fluid  elastic  force  by 
air.  Since  the  abrasive  wheel  48  can  be  pressed  to 
the  glass  plate  65  under  the  same  condition  even  if 
the  abrasive  wheel  48  is  greatly  used  up,  polishing 

30  fabrication  can  be  carried  out  reliably. 
Figs.  1,  2  and  3  show  a  grinding  conveyance 

apparatus  51  of  the  glass  plate  conveyance  section 
4. 

The  glass  plate  conveyance  apparatus  51  is 
35  disposed  upward  of  the  work  table  19  and  along 

the  array  direction  of  the  suction  pads  20,  21  and 
22  of  the  grinding  section  3  and  the  polishing 
section  2,  that  is,  in  parallel  to  the  slide  apparatus 
in  the  direction  of  the  X  axis. 

40  The  glass  plate  conveyance  apparatus  51  has 
a  feed  shaft  frame  52  built  in  parallel  to  the  frame 
12  movable  in  the  opposite  directions  along  the  X 
axis  described  above,  on  the  frames  11,11  placed 
on  both  sides  of  the  chassis  10. 

45  A  carriage  54  is  provided  on  the  parallel  guide 
rails  53,  53  disposed  on  the  bottom  surface  of  the 
feed  shaft  rack  52  so  as  to  be  guided  to  move  in 
parallel  to  the  above-described  direction  of  the  X 
axis,  via  a  plurality  of  slides  55,  55  mounted  on  the 

50  carriage  54. 
The  carriage  54  of  the  glass  plate  feeding 

apparatus  51  is  caused  to  move  by  a  feed  screw 
50  disposed  between  a  pair  of  guide  rails  53,  53, 
and  a  feed  shaft  driving  motor  82  connected  to  the 

55  feed  screw  80  via  a  transmission  means  82  such 
as  a  toothed  belt.  The  feed  shaft  driving  motor  82 
is  controlled  on  the  basis  of  numerical  information 
from  the  above-described  numerical  control  ap- 

6 
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paratus  (not  shown). 
Therefore,  as  described  later,  the  feeding,  that 

is,  the  movement  of  the  glass  plate  65  by  the  glass 
plate  feeding  apparatus  51  can  be  carried  out  ac- 
curately  by  numerical  control  for  every  interval  of 
the  positions  of  each  fabrication  section. 

A  transfer  frame  57  is  mounted  on  the  lower 
side  of  the  above-described  rack  54  via  brackets 
56,  56. 

The  transfer  frame  57  extends  from  an  input 
table  5A  to  the  polishing  section  2.  The  transfer 
frame  57  has  suction  pads  58  at  the  position  of  the 
fabrication  section,  each  of  which  is  a  work  section, 
that  is,  at  the  position  corresponding  to  the  position 
of  each  head.  That  is,  these  suction  pads  58  are 
positioned  above  a  suction  pad  20  corresponding 
to  the  input  table  5A,  and  the  cutting  head  7,  the 
suction  pad  22  corresponding  to  the  grinding  head 
6,  and  further  the  suction  pad  22  corresponding  to 
the  polishing  head  8.  The  suction  pads  58  are 
respectively  mounted  on  each  air  cylinder  appara- 
tus  60  installed  on  the  transfer  frame  57  via  brack- 
ets  59  (Fig.  3). 

A  suction  pad  57  is  mounted  on  the  piston  rod 
61  of  the  air  cylinder  apparatus  60.  Therefore,  the 
air  cylinder  apparatus  60  makes  the  suction  pad  58 
be  held  by  suction  on  a  glass  plate  65  by  extend- 
ing  the  piston  rod  61  and  can  lift  the  glass  plate  65 
by  pulling  up  the  piston  rod  61. 

The  glass  plate  transfer  apparatus  51  transfers 
the  transfer  frame  57  under  this  condition,  namely 
under  the  condition  that  the  glass  plate  65  held  by 
suction  on  the  suction  pad  58.  With  this  transfer, 
the  glass  plate  transfer  apparatus  51  transfers  the 
glass  plate  65  to  the  position  of  the  next  fabrication 
operation  section.  The  glass  plate  transfer  appara- 
tus  51  is  so  arranged  that  when  the  movement  of 
the  glass  plate  65  to  the  position  of  the  next 
fabrication  operation  section  is  finished,  the  suction 
pad  58  moves  downward  by  the  air  cylinder  ap- 
paratus  60.  After  the  downward  movement,  the 
attraction  of  the  suction  is  released,  and  the  glass 
plate  65  is  transferred  to  each  corresponding  suc- 
tion  pad.  The  vertical  motion  of  the  piston  rod  61  of 
the  air  cylinder  apparatus  60  and  the  operation  of 
holding  by  suction  the  glass  plate  65  by  the  suc- 
tion  pad  58  should  preferably  be  controlled  by  the 
above-described  numerical  control  equipment. 

Referring  to  Figs.  1  and  3,  the  operation  of  the 
apparatus  for  fabricating  glass  plates  in  this  em- 
bodiment  and  the  processes  from  the  supply  of 
plain  glass  plates  to  the  finishing  thereof  will  be 
explained  in  order. 

When  the  apparatus  for  fabricating  glass  plates 
is  started,  the  jet  nozzle  35  of  the  cutting  section  1, 
the  grinding  wheel  47  and  the  abrasive  wheel  48, 
as  well  as  the  work  table  19  and  the  glass  plate 
feeding  apparatus  51  are  made  to  wait  at  the 

origin,  i.e.,  the  starting  position. 
On  the  work  table  19,  the  position  directly 

under  the  suction  pad  58  of  the  glass  plate  feeding 
apparatus  51  is  the  origin,  namely,  the  starting 

5  position.  For  the  starting  position  of  the  work  table 
19,  the  center  line  of  the  suction  pad  58  positioned 
along  the  direction  in  which  the  glass  plate  65  is 
moved  forward  and  the  center  line  of  the  work  table 
19  are  set  to  coincide. 

io  Furthermore,  the  origin  of  the  glass  plate  feed- 
ing  apparatus  51  is  at  the  position  where  the  trans- 
fer  frame  57  moves  to  the  input  side  where  the 
glass  plate  65  is  supplied,  namely,  where  the  suc- 
tion  pad  58  is  positioned  on  the  input  table  5A,  and 

is  is  prescribed  under  condition  that  the  suction  pad 
58  be  at  the  position  as  shown  in  Figs.  1  and  3. 

As  explained  above,  when  the  operation  sec- 
tion  (fabrication  section)  is  at  the  origin,  first,  a 
plain  glass  plate  65  is  placed  on  the  input  table  5A 

20  for  the  glass  plate  65.  The  start  button  of  the 
apparatus  for  fabricating  glass  plates  is  pressed 
and  the  apparatus  for  fabricating  glass  plates  is 
started.  First,  the  suction  pad  58  moves  downward 
and  attaches  to  and  holds  the  plain  glass  plate  65 

25  by  suction  and  lifts  it  up. 
When  the  transfer  frame  57  moves  from  this 

state  and  the  suction  pad  58  reaches  a  predeter- 
mined  position  for  the  suction  pad  20  of  the  cutting 
section,  the  suction  pad  58  moves  downward  and 

30  places  the  plain  glass  plate  65  on  the  suction  pad 
20  for  cutting.  Then  the  suction  pad  58  releases 
the  glass  plate  65,  rises  to  its  former  level  and 
returns. 

Immediately  after  this,  the  transfer  frame  57 
35  starts  to  move  to  return  to  the  origin.  At  the  same 

time,  the  cutting  head  7,  the  grinding  head  6  and 
the  polishing  head  8  and  the  work  table  19  start  to 
move  under  numerical  control  and  start  a  cutting 
operation  (cutting  by  using  a  waterjet  from  the  jet 

40  nozzle  35). 
At  the  completion  of  the  cutting  operation,  the 

cutting  head  7,  the  grinding  head  6  and  the  polish- 
ing  head  8  and  the  work  table  19  all  return  to  the 
origin.  Then,  the  suction  pad  58  moves  downward 

45  again,  lifts  up  the  glass  plate  65,  and,  by  the 
movement  of  the  transfer  frame  57,  the  cut  glass 
plate  65  on  the  suction  pad  20  of  the  cutting 
suction  1  is  transferred  to  and  released  onto  the 
suction  pad  22  of  the  next  grinding  section  3.  A 

50  new  plain  glass  plate  65  is  supplied  to  the  suction 
pad  20  of  the  cutting  section  1  from  the  input  table 
5A. 

While  a  plain  glass  plate  65  is  being  cut  on  the 
suction  pad  20  of  the  cutting  section  1  ,  the  exsec- 

55  tion  of  the  glass  plate  65  is  ground  into  a  predeter- 
mined  shape  by  a  diamond  wheel  47  in  the  grind- 
ing  section  3. 

7 
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After  the  cutting  and  grinding  operations  are 
complete,  the  glass  plate  feeding  apparatus  51 
operates  so  that  the  glass  plate  65  of  the  grinding 
section  3  is  transferred  to  the  suction  pad  21  of  the 
polishing  section  2.  The  next  cut  glass  plate  65  is 
transferred  to  the  grinding  section  3.  A  new  plain 
glass  plate  65  is  supplied  to  the  suction  pad  20  of 
the  cutting  section  1  . 

The  ground  glass  plate  65  transferred  to  the 
polishing  section  2  is  polished  concurrently  with 
the  next  cutting  and  grinding. 

The  glass  plate  65  polished  in  the  polishing 
section  2  is  moved  onto  the  take-out  conveyor  5B 
at  the  next  cycle  of  the  glass  plate  feeding  appara- 
tus  51.  The  glass  plate  65  is  taken  outside  the 
apparatus  for  fabricating  glass  plates  by  the  opera- 
tion  of  the  take-out  conveyor  5B.  Since  the  cutting, 
grinding  and  polishing  operations  can  be  per- 
formed  concurrently  by  control  equipment  in  this 
embodiment  as  described  above,  the  operation 
time  can  be  greatly  shortened  compared  with  a 
conventional  apparatus  which  performs  the  fabrica- 
tion  operation  in  a  sequence  of  separate  oper- 
ations. 

Furthermore,  since  the  apparatus  for  fabricating 
glass  plates  includes  entirely  the  cutting  section  1  , 
the  grinding  section  2,  the  polishing  section  3  and 
the  glass  plate  feeding  apparatus  51  in  these  sec- 
tions  1,  2  and  3,  it  can  perform  all  the  processes 
from  the  supply  of  the  plain  glass  plate  65  to  the 
taking  out  of  the  polished,  finished  glass  plate  65 
without  requiring  manpower,  automatically  and  con- 
tinuously  by  this  one  machine. 

In  the  apparatus  for  fabricating  glass  plates  of 
this  embodiment,  the  fabrication  section  is  placed 
in  the  order  of  the  cutting  head  7,  the  grinding 
head  6  and  the  polishing  head  8.  However,  the 
present  invention  is  not  limited  to  this  embodiment 
and  can  be  applied  to  an  apparatus  for  fabricating 
glass  plates  comprising  the  cutting  head  7  and  the 
grinding  head  6  as  another  embodiment,  as  shown 
in  Figs.  13  to  15.  Reference  numerals  for  those 
parts  common  to  the  above-described  embodiment 
are  indicated  by  the  same  numerals,  and  thus,  the 
explanation  is  omitted. 

In  this  embodiment,  in  particular,  cutting  of  the 
glass  plate  65  at  the  cutting  section  1  is  performed 
by  a  jet  of  ultra-high  pressure  water  mixed  with  an 
abrasive  material  402.  Therefore,  the  cut  surfaces 
are  formed  into  a  very  fine,  flat  surface,  and  the 
grinding  and  polishing  in  the  post  processes  are 
performed  by  a  light  driving  force  and  at  high 
speed,  fabricated  surfaces  being  finished  with  ex- 
cellent  quality. 

In  other  words,  since  no  irregularities  or  eroded 
surfaces  are  formed  on  the  cut  surfaces  such  as 
are  formed  during  the  cutting  by  a  cutter  wheel  of 
the  prior  art,  only  a  small  quantity  of  grinding 

allowance  need  be  provided,  and  a  fine,  high- 
quality  finished  surface  can  be  obtained. 

Further,  since  the  apparatus  for  fabricating 
glass  plates  requires  no  fold  and  divide  section  as 

5  does  a  machine  of  the  prior  art,  the  entire  machine 
can  be  made  compact. 

As  described  above,  the  apparatus  for  fabricat- 
ing  glass  plates  includes  the  above-described  con- 
figuration.  Since  glass  plates  are  cut  by  the  pres- 

io  sure  of  water  mixed  with  abrasive  materials,  cut 
sections  can  be  finished  fine,  i.e.,  smooth.  Also, 
since  the  finishing  fabrication  section  at  a  later 
stage  can  be  constructed  simply,  the  cutting  and 
fabrication  operations  can  be  performed  in  a  short 

is  time. 

Claims 

1.  An  apparatus  for  fabricating  glass  plates,  com- 
20  prising: 

a  cutting  means  (7)  for  cutting  glass  plates 
into  a  predetermined  shape; 

a  grinding  means  (6)  including  at  least  one 
grinding  wheel  (47)  for  grinding  said  glass 

25  plates  cut  by  said  cutting  means; 
polishing  means  including  a  polishing 

wheel  (48)  for  polishing  said  glass  plates  cut 
by  said  cutting  means;  and 

pressing  means  for  elastically  pressing 
30  said  polishing  wheel  against  said  glass  plates; 

a  glass  plate  feeding  means 
(19,20,21,22,58)  for  feeding  said  glass  plates 
(65)  one  after  another  to  said  cutting  means, 
said  grinding  means,  and  said  polishing 

35  means; 
characterised  in  that  the  cutting  means  cut 

the  glass  plate  by  the  pressure  of  water  mixed 
with  abrasive  materials; 

in  that  there  is  an  on-off  valve  (37A)  con- 
40  nected  to  said  cutting  means  for  applying  or 

non-applying  the  water  pressure  to  said  wa- 
ter/abrasive  mixture;  and 

in  that  there  is  a  numerical  control  device 
connected  to  said  feeding  means,  said  cutting 

45  means,  said  on-off  valve,  said  grinding  means, 
said  polishing  means,  and  said  pressing 
means  respectively,  for  numerically  controlling 
said  feeding  means,  said  cutting  means,  said 
on-off  valve,  said  grinding  means,  said  polish- 

so  ing  means  and  the  contact  pressure  between 
the  polishing  wheel  and  the  glass  plate. 

2.  An  apparatus  for  fabricating  glass  plates  ac- 
cording  to  claim  1,  wherein  said  polishing 

55  wheel  is  an  abrasive  wheel  and  said  pressing 
means  is  a  fluid  actuator. 
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Patentanspruche 

1.  Glasplattenbearbeitungsvorrichtung,  die  auf- 
weist: 

Schneidemittel  (7)  zum  Schneiden  von 
Glasplatten  in  eine  vorgegebene  Form; 

Schleifmittel  (6),  die  zumindest  eine 
Schleifscheibe  (47)  zum  Schleifen  der  Glas- 
platten  aufweisen,  die  durch  die  Schneidemittel 
geschnitten  wurden; 

Poliermittel,  die  eine  Polierscheibe  (48) 
zum  Polieren  der  Glasplatten  aufweisen,  die 
durch  die  Schneidemittel  geschnitten  wurden; 
und 

Andruckmittel  zum  elastischen  Andrucken 
der  Polierscheibe  gegen  die  Glasplatten; 

Glasplattenzufuhrungsmittel  (19,  20,  21, 
22,  58)  zum  Zufuhren  der  Glasplatten  (65) 
nacheinander  zu  den  Schneidemitteln,  zu  den 
Schleifmitteln  und  zu  den  Poliermitteln, 

dadurch  gekennzeichnet, 
dal3  die  Schneidemittel  die  Glasplatte 

durch  den  Druck  von  Wasser  schneiden,  das 
mit  Schleifmaterialien  vermischt  ist; 

dal3  ein  Ein-Aus-Ventil  (37A)  vorhanden  ist, 
das  mit  den  Schneidemitteln  verbunden  ist,  urn 
den  Wasserdruck  an  das  Wasser-Schleifmittel- 
gemisch  anzulegen  oder  nicht  anzulegen;  und 

dal3  eine  numerische  Steuerungseinheit 
vorhanden  ist,  die  mit  den  Zufuhrungsmitteln, 
den  Schneidemitteln,  dem  Ein-Aus-Ventil,  den 
Schleifmitteln,  den  Poliermitteln  und  den  An- 
druckmitteln  jeweils  verbunden  ist,  urn  die  Zu- 
fuhrungsmittel,  die  Schneidemittel,  das  Ein- 
Aus-Ventil,  die  Schleifmittel,  die  Poliermittel 
und  den  Andruckkontakt  zwischen  der  Polier- 
scheibe  und  der  Glasplatte  numerisch  zu  steu- 
ern. 

2.  Glasplattenbearbeitungsvorrichtung  nach  An- 
spruch  1,  wobei  die  Polierscheibe  eine  Schleif- 
mittelscheibe  ist  und  die  Andruckmittel  eine 
Fluidstellorganeinrichtung  sind. 

Revendicatlons 

1.  Dispositif  pour  la  fabrication  de  feuilles  en  ver- 
re  comportant  : 

un  moyen  de  decoupage  (7)  pour  decou- 
per  des  feuilles  de  verre  suivant  une  forme 
predetermined  ; 

un  moyen  de  meulage  (6)  comprenant  au 
moins  une  roue  a  meule  (47)  pour  meuler 
lesdites  feuilles  de  verre  decoupees  par  ledit 
moyen  de  decoupage  ; 

un  moyen  de  polissage  comprenant  une 
roue  de  polissage  (48)  pour  polir  lesdites  feuil- 
les  de  verre  decoupees  par  ledit  moyen  de 

decoupage  ; 
un  moyen  de  pression  pour  presser  de 

fagon  elastique  la  roue  a  polir  contre  lesdites 
feuilles  de  verre  ; 

5  un  moyen  d'alimentation  en  feuilles  de 
verre  (19,  20,  21,  22,  58)  pour  amener  lesdites 
feuilles  de  verre  (65)  I'une  apres  I'autre  audit 
moyen  de  decoupage,  audit  moyen  de  meula- 
ge  et  audit  moyen  de  polissage  ; 

io  caracterise  en  ce  que  ledit  moyen  de  de- 
coupage  decoupe  la  feuille  de  verre  sous  Tac- 
tion  de  la  pression  de  I'eau  melangee  a  des 
materiaux  abrasifs  ; 

en  ce  qu'il  comporte  un  clapet  d'ouverture 
is  et  de  fermeture  (37A)  raccorde  audit  moyen  de 

decoupage  pour  appliquer  ou  ne  pas  appliquer 
I'eau  sous  pression  audit  melange  eau/abrasif  ; 
et 

en  ce  qu'il  comporte  un  dispositif  a  com- 
20  mande  numerique  connecte  respectivement 

audit  moyen  d'alimentation,  audit  moyen  de 
decoupage,  audit  clapet  d'ouverture  et  de  fer- 
meture,  audit  moyen  de  meulage,  audit  moyen 
de  polissage,  audit  moyen  de  pression,  pour 

25  commander  numeriquement  ledit  moyen  d'ali- 
mentation,  ledit  moyen  de  decoupage,  ledit 
clapet  d'ouverture  et  de  fermeture,  ledit  moyen 
de  meulage,  ledit  moyen  de  polissage  et  la 
pression  de  contact  entre  la  roue  de  polissage 

30  et  la  feuille  de  verre. 

2.  Dispositif  pour  la  fabrication  de  feuilles  de  ver- 
re  selon  la  revendication  1  ,  dans  lequel  la  roue 
de  polissage  est  une  roue  abrasive  et  ledit 

35  moyen  de  pression  est  un  dispositif  d'action- 
nement  a  fluide. 
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