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©  Method  and  apparatus  for  cutting  a  large  glass  sheet  into  smaller  sizes. 
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©  The  method  and  the  apparatus  permit  to  obtain 
from  large  glass  sheets,  glass  sheets  of  smaller 
sizes  and  different  shapes. 
The  apparatus  comprises  a  table  (1)  on  whose  sup- 
porting  plane  (1a)  a  large  glass  sheet  is  placed  and 
along  which  table  (1)  a  bridge  (2)  is  longitudinally 
slidable,  which  carries  a  trolley  (3)  movable  transver- 
sally  and  supporting  engraving  means,  while  by  the 
rear  wall  (2a)  of  the  bridge  (2)  there  are  supported: 

a)  suction  cups  (4)  movable  vertically  by  means 
of  actuators; 
b)  pressure  stems  (5),  of  an  adjustable  height. 

All  the  above  means  permit  to  perform  on  the  initial 
glass  sheet,  which  rests  on  the  plane  (1a)  of  the 
table  (1),  the  engraving  and  cutting-off  operations  of 
the  initial  glass  sheet  so  as  to  obtain  glass  sheets  of 
smaller  sizes. 
A  second  table  (14),  aligned  with  table  (1),  but 
spaced  apart  from  it  by  a  short  gap,  is  designed  to 
receive  and  to  send  in  the  directions  (F1  ,  F2,  or  F3) 
the  obtained  glass  sheets  of  smaller  sizes,  while  the 
trimming  portions  and  the  scraps  are  discharged  by 
a  chute  plane  (16)  into  the  container  (15). 
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The  present  invention  relates  to  a  method  and 
to  an  apparatus  for  cutting-off  a  large  initial  glass 
sheet  or  pane  into  glass  sheets  of  smaller  sizes. 

As  it  has  already  been  recalled  in  the  Italian 
Patent  No.  1.082.333,  the  apparatus  for  obtaining 
cutting-off  lines  on  a  large  initial  glass  sheet,  -  in 
order  to  obtain  glass  sheets  of  smaller  sizes  and 
shapes  -  ,  can  be  generally  subdivided  in  two 
groups: 

a)  apparatus  comprising  a  sliding  bridge  sup- 
porting  a  front  trolley,  which  is  transversally 
movable  along  a  table,  and  on  which  bridge  a 
device  is  mounted  for  obtaining  predetermined 
engraving  lines  on  a  initial  large  glass  sheet  or 
pane,  while  this  latter  rests  and  is  held  in  posi- 
tion  on  said  table. 
After  having  performed  the  engraving  lines  on 
said  large  glass  sheet,  this  latter  is  brought  on 
an  adjacent  table,  on  which  the  cutting-off  of  the 
initial  glass  sheet  is  performed  manually,  so  as 
to  obtain  glass  sheets  of  smaller  sizes  and  to 
remove  their  trimming  portions;  afterwards,  (at 
least  partially)  the  so  obtained  glass  sheets  of 
smaller  sizes  are  manually  brought,  where  it  is 
required  for  the  completion  of  the  subsequent 
working  operations.  There  are  also  other  appara- 
tus,  in  which  the  cutting-off  operation  (the  re- 
moving  of  the  trimming  portions  excepted),  is 
done  during  the  displacement  of  the  large  initial 
glass  sheet: 
b)  apparatus,  in  which  the  large  initial  glass 
sheet  is  moved  during  each  engraving  and  each 
cutting-off  operation.  The  elements  of  glass 
sheets  of  smaller  sizes  obtained  by  the  cutting- 
off  operation,  are  then  automatically  displaced 
according  to  predetermined  handling  programs. 
When,  and  that  happens  often,  it  is  necessary  to 
perform  on  the  so  obtained  glass  sheets  of 
smaller  sizes,  additional  engraving  and  cutting- 
off  operations,  as  can  be  necessary  in  order  to 
produce  glass  sheets  of  smaller  sizes  having 
non  rectilinear  outlines,  (for  instance,  glass  win- 
dows  for  motor-vehicles),  said  glass  sheets  of 
smaller  sizes  are  picked  up  and  transferred  on  a 
second  table,  having  a  sliding  bridge  carrying  a 
trolley,  with  an  engraving  device,  and  which  are 
engraved,  transferred  on  an  additional  table  and 
manually  cut-off. 
Such  a  working  cycle  is  therefore  very  long; 
much  space  is  required  in  order  to  obtain  the 
engraving  lines  for  the  cutting-off  operation; 
many  operators  are  required;  there  exist  many 
risks  of  accidents  on  the  job  and  the  final  prod- 
uct  cost  is  considerable. 
The  present  invention  relates  to  a  method  and 

to  an  apparatus  by  means  of  which  it  is  possible: 
-  to  engrave  and  cut-off  the  large  initial  glass 

sheet  or  pane  into  glass  sheets  of  smaller 

sizes  and  of  different  shapes,  by  keeping,  in 
a  stationary  position,  the  initial  glass  sheet 
onto  a  first  supporting  table; 

-  to  subsequently  engrave  and  cut-off  said  ini- 
5  tial  glass  sheet,  in  order  to  obtain  secondary 

glass  sheets  of  smaller  sizes  and  of  different 
shapes,  by  means  of  operations  performed 
on  the  same  first  table  without  any  translation 
therefrom; 

io  -  to  remove  the  secondary  glass  sheets  and 
discharge  the  scraps,  by  operating  on  said 
first  table  and  transferring  then  everything  on 
a  second  table,  according  to  the  predeter- 
mined  program. 

75  It  is  also  possible  to  engrave  and  cut-off  initial 
glass  sheets  of  stratified  or  multilayer  type. 
In  other  words,  in  the  known  methods  it  was  pro- 
vided  to  obtain: 

a) 
20  -  engraving  lines  on  the  initial  glass  sheet 

on  a  first  table,  provided  with  a  bridge, 
which  is  slidable  longitudinally  along  said 
table; 

-  displacing  said  glass  sheet  on  a  second 
25  table; 

-  performing  manually  the  cutting-off  along 
the  obtained  engraving  lines,  and  displac- 
ing  the  so  obtained  glass  sheets  of  smaller 
sizes  where  it  is  required;  or 

30  b) 
-  engraving  lines  on  the  initial  glass  sheet 

placed  on  a  first  table  provided  with  a 
sliding  bridge; 

-  cutting-off  said  glass  sheet  in  order  to 
35  obtain  glass  sheets  of  smaller  sizes  by 

means  of  one  or  more  cutting-off  tools, 
during  the  transfer  on  an  adjacent  table. 

In  any  case,  all  the  so  obtained  glass  sheets  of 
smaller  sizes,  which  require  special  engraving  lines 

40  and  shapes,  must  be  picked  up  manually,  en- 
graved  again,  and  trimmed,  one  by  one,  on  another 
table. 
The  informing  principle,  on  which  the  method  of 
the  present  invention  is  based,  comprises  the  fol- 

45  lowing  steps: 
-  obtaining  engraving  lines  on  the  initial  glass 

sheet  or  pane,  while  it  is  maintained  adherent 
to  a  first  table,  along  which  a  sliding  bridge  is 
provided,  carrying  a  sliding  trolley,  provided 

50  with  means  for  performing  the  engraving 
lines; 

-  slightly  lifting  the  large  initial  glass  sheet, 
where  each  engraving  line  has  been  ob- 
tained,  by  means  of  suction  cups,  said  initial 

55  glass  sheet  being  cut-off,  along  said  engrav- 
ing  line  without  producing  crack  lines; 

-  releasing  and  laying  again  (or  letting  auto- 
matically  lay  again),  after  the  cutting-off  step, 
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the  initial  glass  sheet,  or  more  precisely,  one 
or  more  of  the  so  obtained  glass  sheets  of 
smaller  sizes; 

-  engraving,  if  it  is  so  required,  additional  out- 
lines  shaped  in  different  ways  (if  the  program 
provides  for  it); 

-  cutting-off  the  peripheral  trimming  portions  of 
the  obtained  glass  sheets  of  smaller  sizes  by 
means  of  suction  cups  and  by  means  of  thin 
stems  having  a  lower  pointed  end;  and 

-  removing  all  the  so  obtained  glass  sheets  of 
smaller  sizes  according  to  the  program. 

All  the  operative  cycle,  which  is  performed  on 
the  first  table  by  means  of  displacemets  carried  out 
along  three  axes  perpendicular  to  each  other,  is 
entirely  programmable. 
The  main  advantages  obtained  by  said  method  and 
said  apparatus,  with  respect  to  known  ones,  are: 

-  a  reduction  of  the  number  of  the  necessary 
means  and  devices,  as  tables,  engraving  de- 
vices,  cutting-off  devices,  etc.  ,  which  serve 
to  perform  the  engraving  and  cutting-off  cy- 
cle,  thus  saving  consequently  a  great  amount 
of  space; 

-  a  reduced  cost  of  the  apparatus; 
-  a  reduced  number  of  operators; 
-  a  reduced  (or  even  no)  manual  handling  of 

the  elements  forming  the  plurality  of  the  so 
obtained  glass  sheets  of  smaller  sizes; 

-  an  automation  of  the  entire  cycle; 
-  a  reduction  of  the  processing  time; 
-  a  reduced  cost  of  the  final  product; 
-  no  risk  of  accidents  on  the  job  for  the  oper- 

ators. 
The  apparatus  of  the  invention  comprises  a  first 
table,  along  which  slides  longitudinally  a  bridge 
provided  with  a  front  trolley  which  is  movable  trans- 
versally  with  respect  to  the  bridge,  and  which  car- 
ries  an  engraving  device  while,  on  the  rear  side  of 
said  bridge,  suction  cups  are  provided  which,  - 
when  these  latter  are  positioned  just  over  the  en- 
graving  lines  obtained  on  the  large  initial  glass 
sheet,  -  enable  to  slightly  lift  said  glass  sheet  from 
the  plane  of  said  first  table,  in  order  to  cause  the 
cutting-off  of  said  glass  sheet  in  correspondence  of 
said  obtained  engraving  lines. 
There  are  also  provided,  always  behind  the  rear 
surface  of  said  bridge  and  laterally  with  respect  to 
the  suction  cups,  vertical  stems  having  a  lower 
pointed  end  and  apt  to  cooperate  with  the  suction 
cups  in  order  to  ensure  the  cutting-off  of  the  scrap 
portions  pertinent  to  those  glass  sheets  of  lower 
sizes  which  are  positioned  just  over  some  of  the 
engraving  lines. 

The  invention  will  be  better  understood  and 
described  in  detail  with  reference  to  a  preferred 
embodiment  thereof  and  to  the  accompanying 
drawings,  which  are  given  only  for  illustrative  and 

not  limitative  purposes,  and  in  which: 
-  Figure  1  shows  a  diagrammatic  elevation 

view  taken  in  the  direction  F1  of  the  first 
table,  that  is  associated  with  a  bridge  mov- 

5  able  in  the  direction  F1,  and  which  carries  a 
front  trolley  supporting  an  engraving  device, 
while  a  second  table  is  aligned  with  the  first 
one,  but  it  is  spaced  apart  from  it  by  a  short 
gap; 

io  -  Figure  2  is  the  top  view  of  the  first  and 
second  table,  shown  in  Figure  1  ; 

-  Figure  3  is  the  top  view  of  a  large  initial  glass 
sheet  with  a  pattern  of  engraving  lines,  pro- 
vided  to  obtain  a  possible  program  of  engrav- 

15  ing  lines,  so  as  to  obtain  glass  sheets  of 
smaller  sizes  having  rectangular  shapes; 

-  Figure  4  shows  the  large  glass  sheet,  shown 
in  Figure  2,  with  a  variant  of  a  pattern  apt  to 
obtain  glass  sheets  of  smaller  sizes  having 

20  rectangular  and  curvilinear  peripheral  out- 
lines; 

-  Figures  5  and  6  show  respectively,  in  an 
enlarged  scale,  a  partial  vertical  cross  sec- 
tional  view  taken  along  line  (A-A)  of  Figure  2 

25  and,  respectively,  a  partial  top  view  of  the 
rear  side  of  the  sliding  bridge  to  better  illus- 
trate  the  arrangement  of  the  suction  cups  and 
of  the  stems  having  a  lower  pointed  end  with 
respect  to  the  supporting  plane  of  the  initial 

30  glass  sheet  on  said  first  table; 
-  Figure  7  schematically  shows  a  partial  lon- 

gitudinal  sectional  view,  taken  in  the  direction 
F1  of  the  arrangement  of  the  suction  cups 
and  of  the  vertical  stems  having  a  lower 

35  pointed  end,  during  the  cutting-off  of  a  trim- 
ming  portion; 

-  Figure  8,  is  similar  to  Figure  7,  but  it  sche- 
matically  shows  how  is  carried  out  the  cut- 
ting-off  of  a  glass  sheet  of  small  size,  which 

40  was  obtained  from  the  initial  glass  sheet; 
-  Figures  9  and  10  show,  in  succession,  the 

two  operative  steps  required  for  cutting-off  a 
large,  multilayer  glass  sheet  having  at  least 
two  glass  layers. 

45  In  the  drawings,  the  same  alpha-numeric  re- 
ferences  indicate  the  same  elements  or  devices. 
With  reference  to  Figures  1  and  2,  1  indicates 
generally  the  first  table,  provided  with  a  supporting 
plane  1a  and  with  lateral  guide  boards  1b;  on  the 

50  table  1  is  placed  and  maintained  adherent  the  large 
initial  glass  sheet  10.  Along  said  table  1,  there  is 
mounted  a  bridge  2  slidable  in  the  direction  F1  of 
Figure  1  and  supporting  on  its  front  side  a  trolley, 
generally  indicated  with  3,  which  is  movable  trans- 

55  versally,  perpendicularly  to  the  direction  F1  and 
which  carries  means  17  provided  with  an  engraving 
pointed  device  for  performing  engraving  lines  on 
the  initial  glass  sheet  10,  said  means  being  re- 

3 
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alized  according  to  known  features.  The  only  im- 
portant  modifications  and  adaptations  which  have 
been  done,  in  order  to  make  the  apparatus  suited 
to  obtain  the  cutting-off  of  the  initial  glass  sheet  10 
so  as  to  have  glass  sheets  of  smaller  sizes  18 
and/or  19  of  different  shapes  or  outlines,  according 
to  the  present  invention,  are: 

a)  the  assembling,  on  the  rear  side  of  the  bridge 
2,  of  a  suitable  number  of  suction  cups  4  having 
vertical  axes  4a,  and  of  vertical  stems  having  a 
lower  pointed  end  5,  supported  by  the  arms  6 
and  respectively  8  and  projecting  rearwards 
from  the  rear  wall  2a  of  the  bridge  2  in  the 
sense  opposite  to  that  of  the  arrow  F1  . 
The  suction  cups  4  are  of  a  conventional  type 
employed  in  the  glass  industry,  whereas  the 
elements  5  are  conventional  vertical  pressure 
stems  having  a  lower  pointed  end,  associated 
with  means  for  controlling  their  height. 
It  should  be  appreciated  that,  near  one  of  the 
lateral  walls  of  the  trolley  3  there  are  assembled 
by  suitable  supporting  means,  i.e.  a  suction  cup 
4'  having  a  vertical  shaft  4a'  and  which  is  posi- 
tioned  between  two  contacting  stems  5'  (Figure 
2),  the  height  of  which  is  adjustable,  in  order  to 
allow  cutting-off  steps  along  any  engraving  line, 
parallel  to  the  direction  F1  . 

Referring,  more  in  particular,  to  Figures  5  and  6,  it 
is  to  be  noted  that  each  bracket  or  arm  6,  projec- 
ting  rearwards  from  the  wall  2a,  is  crossed  by  the 
shaft  4a  of  a  suction  cup  4,  said  shaft  being  con- 
nected  to  an  oleodynamic  actuator  7  of  a  linear 
travel. 
Reference  numbers  8  indicate  brackets  or  arms 
projecting  rearwards  from  the  wall  2a  of  the  bridge 
2,  which  are  made  integral  with  this  latter,  said 
brackets  8  carrying  the  stems  5. 
In  Figure  3  it  is  shown  a  first  subdivision  pattern  of 
an  initial  glass  sheet  10  made  by  the  engraving 
lines  11,  into  a  plurality  of  glass  sheets  of  smaller 
sizes  and  of  rectangular  shapes,  indicated  by 
18a...to  18h,  whereas  in  Figure  4  the  initial  glass 
sheet  10  is  subdivided  by  engraving  lines  11  in  a 
plurality  of  rectangular  glass  sheets  of  smaller 
sizes  181  to  18q  and  in  other  glass  sheets  19a  and 
19b  having  different  shapes  or  outlines. 
In  said  Figures  3  and  4,  reference  numbers  12 
indicate  the  trimming  portions,  and  in  Figure  4,  13 
indicates  the  scraps.  It  is  to  be  noted,  that  there 
already  exist  tables,  with  slidable  bridges,  on  which 
suction  cups  are  mounted  on  the  rear  side  of  said 
bridge,  but  it  has  been  never  provided  bridges 
carrying  stems  with  lower  pointed  ends. 
The  arrangement  of  the  suction  cups  and  their 
function  is  know,  but  they  are  provided  only  in 
relation  to  the  operations  of  grasping  and  pushing 
forwards  the  large  initial  glass  sheet  onto  a  second 
table  (after  having  performed  the  engraving  step), 

whereon  said  glass  sheet  will  be  cut-off  manually 
into  glass  sheets  of  smaller  sizes.  The  features  of 
said  tables  are  not  programmable. 
On  the  contrary,  by  using  the  apparatus  of  the 

5  present  invention,  on  the  first  table  1  it  is  possible 
to  perform  the  operation  of  obtaining  the  engraving 
lines  11  on  the  initial  glass  sheet  10,  according  to  a 
predetermined  program,  which  takes  account  of  the 
optimization  of  the  cutting-off  operation,  suggested 

io  by  each  batch  of  the  glass  sheets  18  and  19  to  be 
obtained  in  the  daily  work,  as  for  example,  accord- 
ing  to  the  two  variants  of  Figures  3  and  4. 
Figure  7  shows  how  the  suction  cups  4  and  the 
stems  5  are  positioned  on  the  initial  glass  sheet  10, 

is  by  an  appropriate  displacement  of  the  sliding 
bridge  2,  the  glass  sheet  10  being  supported  by 
the  plane  1a  of  the  first  table  1.  The  suction  cups  4 
are  disposed  so  as  to  be  able  to  grasp  the  glass 
sheet  10  near  the  engraving  line  11  which  sepa- 

20  rates  the  trimming  portion  12  to  be  removed,  from 
the  remaining  part  of  the  glass  sheet  10,  whereas 
the  most  external  pressure  stems  5  act  on  said 
trimming  portions  12  and  the  most  internal  ones 
can  press  against  on  the  glass  sheet  10. 

25  When  the  glass  sheet  10,  as  shown  in  Figure 
7,  has  been  slightly  lifted  by  the  suction  cups  4, 
the  pressure  stems  5  cause  the  separation  of  the 
pertinent  trimming  portion  12.  The  trimming  portion 
12,  after  its  separation  falls  down  on  the  upper 

30  surface  of  the  plane  1a  of  table  1.  The  glass  sheet 
10  is  allowed  to  fall  down  again  by  means  of  the 
suction  cups  4;  the  glass  sheet  10  and  the  trim- 
ming  portion  12  will  again  rest  on  the  supporting 
plane  1a  of  table  1  in  the  same  position,  which  they 

35  occupied,  before  the  cutting-off  of  the  trimming 
portion  12. 
Figure  8  shows  how  the  cutting-off  operation  of  one 
or  more  of  the  glass  sheet  of  smaller  sizes  18  or 
19  is  performed,  sheets,  which  have  been  obtained 

40  from  the  initial  glass  sheet  10. 
The  only  difference,  with  respect  to  the  cutting-off 
of  the  trimming  portions  12,  is  due  to  the  fact  that 
the  bridge  2  is  used  when  it  is  placed  in  such  a 
way  that  the  suction  cups  4  have  been  positioned 

45  just  over  the  respective  engraving  line  1  1  ,  while  the 
stems  5  act  now  as  stopping  and  pressure  means. 
Each  glass  sheet  18  or  19,  of  smaller  size,  ob- 
tained  by  cutting-off  the  initial  glass  sheet  10,  will 
again  occupy  on  the  plane  1a  of  the  table  1, 

50  exactly  the  same  position,  where  it  was  placed 
before  the  engraving  and  cutting-off  steps. 
Afterwards,  in  the  case  that  all  or  part  of  the  glass 
sheets  of  smaller  sizes  to  be  obtained,  (after  their 
cutting-off),  must  be  cut  along  shaped  curved  lines, 

55  as  shown,  for  instance,  in  Figure  4,  for  the  glass 
sheets,  indicated  by  19a,  19b,  after  having  ob- 
tained  the  shaped  engraving  lines  1  1  on  said  glass 
sheets  and,  after  having  cut-off  the  external  trim- 

4 
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ming  portions  12  from  the  respective  glass  sheets 
19a,  19b,  the  scraps  13  are  separated  in  the  same 
way,  as  described  for  the  trimming  portions  12,  and 
the  engraving  and  cutting-off  operations  are  thus 
completed,  without  having  removed  neither  the 
glass  sheet  10  nor  the  glass  sheets  of  smaller 
sizes  18  and  19  from  the  supporting  plane  1a  of 
table  1  carrying  the  sliding  bridge  2. 
Afterwards,  the  assembly  of  the  glass  sheets  18 
and  19  will  be  let  slide  forwards  automatically,  till  it 
reaches  the  second  table  14,  aligned  with  table  1, 
but  spaced  apart  from  this  latter  by  a  short  gap  9. 
During  this  displacement,  the  trimming  portions  12 
and  the  scraps  13  fall  down  on  an  underlying  chute 
plane  16,  which  guides  them  into  a  collecting  con- 
tainer  15. 
On  said  table  14,  which  is  of  a  conventional  type 
and  has  lateral  board  walls,  which  can  be  turned 
out  towards  the  outside,  the  various  glass  sheets 
18  and  19  can  be  sent  out  in  one  or  the  other  of 
the  three  directions  indicated  by  the  arrows  F1-F2- 
F3  in  Figure  2,  by  means  of  motor-driven  endless 
belts  and  rollers  (not  shown). 
It  is  to  be  noted  that  each  glass  sheet  10,  is  fed  on 
the  table  1  ,  by  known  feading  devices. 
The  cutting-off  cycle  comprises: 

-  a  small  number  of  operative  devices  and, 
therefore,  it  is  very  short  and  not  much  ex- 
pensive; 

-  it  is  automatic; 
-  it  is  programmable; 
-  and,  as  already  above  mentioned,  the  engrav- 

ing  and  the  cutting-off  steps,  as  well  as  the 
cutting-off  of  shaped  outlines  are  performed 
in  succession,  without  any  translation  of  the 
initial  glass  sheet  10  from  the  plane  1a  of 
table  1  . 

With  reference  to  Figures  9  and  10,  it  should  be 
noted  that  a  multilayer  glass  sheet  10A  can  also  be 
engraved  and  cut  -off.  In  such  a  case  the  cycle  will 
be  as  follows: 

-  after  having  obtained  the  engraving  lines  11 
on  the  upper  surface  of  the  glass  sheet  10A, 
it  is  necessary  that  the  glass  sheet  10A  has 
to  be  transferred  again  onto  the  feeding 
means,  in  order  to  overturn  it,  whereafter  it 
will  be  again  transferred  on  the  plane  1a  of 
table  1  provided  with  the  sliding  bridge  2. 
Then  it  is  necessary  to  set  to  zero  the  motion 
axes  and  then  to  engrave  the  second  outer 
surface  of  the  plasticized  glass  sheet  10A  just 
over  the  position  of  the  previously  engraved 
line.  Then,  by  lifting  an  edge  portion  of  the 
glass  sheet  10A,  as  shown  in  Figure  9,  by 
means  of  the  suction  cups  4,  the  now  lower 
layer  of  the  glass  sheet  10A  can  be  cut-off 
along  its  engraving  line  1  1  ,  with  the  coopera- 
tion  of  the  pressure  stems  5. 

Then,  owing  to  the  suction  cups,  which  are 
now  aligned  with  the  foregoing  engraved  line 
(Figure  10),  and  with  the  cooperation  of  the 
pressure  stems  5,  the  upper  layer  of  the 

5  multilayer  glass  sheet  10A  will  be  cut-off. 
After  the  cutting-off  steps  have  been  carried 
out,  the  plastic  film  which  is  present  in  the 
multilayer  glass  sheet  10A,  is  manually  cut 
by  means  of  a  cutting  tool;  and 

io  -  the  glass  sheets  of  smaller  sizes  so  obtained 
from  the  glass  sheet  10A,  as  described 
above,  are  removed. 

Obviously  the  invention  is  not  limited  to  the 
embodiments  described  and  shown,  but  it  also 

is  comprises  all  the  variants  and  similar  forms  based 
upon  a  same  informing  principle,  as  for  instance: 

a)  the  suction  cups  4  located  behind  the  sliding 
bridge  2  could  be  supported  by  one  horizontal 
beam  applied  parallelely  and  behind  the  rear 

20  wall  2a  of  the  bridge  2,  associated  with  actuators 
which  permit  to  move  up  or  down  said  beam 
together  with  said  suction  cups; 
b)  the  means  provided  to  move  vertically  the 
suction  cups  and/or  a  beam  supporting  said 

25  suction  cups,  may  be  actuated  mechanically,  by 
an  oleodynamically,  or  by  other  suitable  known 
devices. 

Claims 
30 

1.  A  method  for  engraving  and  cutting-off  large 
glass  sheets  (10,  10A),  respectively  placed  on 
a  plane  supporting  means,  so  as  to  obtain  from 
each  large  glass  sheet  (10,  10A)  a  plurality  of 

35  glass  sheets  of  smaller  sizes  and  of  different 
shapes  (18,  19),  characterized  in  that  the  oper- 
ative  cycle  is  performed  always  on  said  plane 
supporting  means,  without  effecting  any  hori- 
zontal  displacement  of  the  initial  glass  sheet 

40  (10,  10A),  but  by  a  short  vertical  lifting  and 
lowering  of  the  interested  portions  of  said  glass 
sheet,  so  that  on  said  plane  supporting  means, 
besides  the  glass  sheets  (18,  19)  of  smaller 
sizes,  also  the  trimming  portions  (12)  and  the 

45  scraps  (13)  will  be  collected. 

2.  An  apparatus  for  carrying  out  the  method  as 
claimed  in  claim  1,  comprising  a  first  table  (1), 
with  a  horizontal  plane  (1a),  for  supporting  a 

50  large  glass  sheet  (10,  10A),  and  having  longitu- 
dinal  vertical  guide  boards  (1b),  table  (1)  along 
which  can  slide,  longitudinally  in  the  directions 
of  the  arrow  (F1),  a  bridge  (2)  which  carries,  on 
its  front  side,  a  trolley  (3),  horizontally  slidable 

55  in  a  direction  perpendicular  to  the  direction 
(F1),  said  trolley  carrying  a  device  (17)  for 
obtaining  engraving  lines  (11)  on  said  glass 
sheet  (10,  10A),  characterized  in  that  means 

5 
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(6)  are  provided,  projecting  rearwards  from  the 
rear  wall  (2a)  of  the  bridge  (2),  for  supporting  a 
plurality  of  suction  cups  (4)  which  can  be 
moved  vertically  and  which  are  associated  with 
actuators  (7),  as  well  as  means  (8)  for  support- 
ing  pairs  of  pressure  stems  (5),  each  having  a 
lower  pointed  end,  and  which  have  vertical 
axes  and  an  adjustable  height,  while  a  second 
table  (14)  is  aligned  with  the  first  table  (1),  but 
it  is  spaced  apart  from  this  latter  of  a  short  gap 
(9),  on  said  table  (14)  being  successively  push- 
ed  the  obtained  glass  sheets  (18  and/or  19)  of 
smaller  sizes,  which,  according  to  their  respec- 
tive  destination,  can  be  sent  out  of  it  in  one  or 
the  other  of  the  directions  (F1,  F2  or  F3), 
whereas  through  the  space  of  the  gap  (9)  the 
trimming  portions  (12)  and  the  scraps  (13)  can 
be  discharged  on  an  underlying  chute  plane 
(16)  so  as  to  be  collected  into  a  underlying 
container  (15). 

3.  An  apparatus  as  claimed  in  claim  2,  wherein 
arms  (6)  project  from  the  rear  wall  (2a)  of  the 
bridge  (2),  along  horizontal  planes,  perpendicu- 
lar  to  the  wall  (2a),  each  arm  (6)  being  de- 
signed  to  support  a  suction  cup  (4),  whose 
vertical  shaft  (4a)  passes  through  said  arm  (6), 
said  shaft  (4a)  being  associated  with  an  ac- 
tuator  (7),  whereas  other  arms  (8),  arranged 
like  said  first  arms  (6),  support  pairs  of  pres- 
sure  stems  (5),  whose  height  may  be  adjusted. 

4.  An  apparatus  as  claimed  in  claims  2  and  3, 
wherein  at  one  of  the  lateral  sides  of  the  trolley 
(3),  a  suction  cup  (4')  having  a  vertical  shaft 
(4a')  is  assembled  by  suitable  supporting 
means,  said  vertical  shaft  (4a')  being  asso- 
ciated  with  an  actuator,  while  a  pair  of  pressure 
stems  (5')  are  positioned  on  the  diametrically 
opposite  sides  of  said  suction  cup  (4'),  said 
three  elements  (5'  ,  4'  ,  5')  being  aligned  in  the 
direction  of  travel  direction  of  the  bridge  (2), 
said  suction  cup  (4')  and  said  pair  of  stems  (5') 
enabling  the  cutting-off  of  the  glass  sheet  (10, 
10A)  along  a  longitudinal  engraving  line  (11), 
i.e.  in  the  direction  of  the  arrow  (F1). 

5.  An  apparatus  as  claimed  in  claims  2  to  4, 
wherein  the  actuators  (7)  for  moving  the  suc- 
tion  cups  (4,  4')  may  be  replaced  by  other 
operatively  equivalent  devices,  which  are  able 
to  allow  vertical  displacements  of  said  suction 
cups  from  an  inoperative  position  to  an  oper- 
ative  position  and  vice-versa,  so  that  said  cups 
may  be  able  to  grasp  the  large  glass  sheet 
(10,  10A)  and  to  lift  this  latter  of  only  a  bit  from 
the  upper  surface  of  the  plane  (1a),  just  where 
a  trimming  portion  (12)  has  to  be  cut-off  or 

where  the  cutting-off  of  a  glass  sheet  (18  or 
19)  must  be  performed,  then  letting  that  the 
already  treated  portions  of  the  glass  sheet  (10, 
10A)  can  be  subsequently  deposited  again  on 

5  the  plane  (1a),  the  whole  operation  being  car- 
ried  out  with  the  cooperation  of  the  pressure 
stems  (5). 

6.  An  apparatus  as  claimed  in  claims  2  to  5, 
io  wherein  it  comprises  programming  means  for 

controlling  the  longitudinal  displacements  of 
the  bridge  (2)  along  the  table  (1),  in  order  to 
correctly  position  the  suction  cups  (4  or  4')  and 
the  pressure  stems  (5  or  5'),  with  respect  to 

is  the  engraving  lines  (11),  in  the  most  suitable 
locations  for  performing  the  cutting-off  of  the 
trimming  portions  (12)  of  the  glass  sheets  (18, 
19)  designed  to  be  cut-off,  as  well  as  the 
elimination  of  the  scraps  (13)  in  the  case  of 

20  glass  sheets  (19)  with  curved  shapes  or  out- 
lines. 

7.  An  apparatus  as  claimed  in  claims  2  to  6, 
wherein  the  initial  glass  sheet  (10A)  consists  of 

25  a  multilayer  glass  sheet,  on  which  engraving 
lines  (11)  are  obtained  on  the  upper  surface  of 
said  glass  sheet  (10A),  whereafter  said  glass 
sheet  is  picked  up  again  by  the  feeding  means 
and  overturned,  in  order  to  be  placed,  in  this 

30  latter  condition,  on  the  plane  (1a)  of  table  (1), 
setting  to  zero  the  motion  axes,  thus  obtaining 
engraving  lines  on  the  now  upper  surface  of 
the  glass  sheet  (10A),  now  placed  in  over- 
turned  condition,  and  which  was  previously 

35  placed  at  the  lowest  level,  said  engraving  lines 
being  now  performed  just  over  the  engraving 
lines  (11)  obtained  in  the  first  step,  i.e.  before 
its  overturn,  whereafter  an  edge  portion  of  the 
glass  sheet  (10A),  will  be  lifted  up  to  a  short 

40  distance  from  the  plane  (1a)  by  means  of  the 
cups  (4)  and  the  part  concerned  will  be  cut-off, 
as  explained  above,  with  the  co-operation  of 
the  pressure  stems  (5),  whereafter  the  other 
layer  of  said  overturned  glass  sheet  (10A)  is 

45  cut-off,  while,  after  having  carried  out  the  cut- 
ting-off  of  both  two  layers  of  the  glass  sheet 
(10A),  the  plastic  film,  which  is  present  in  said 
multilayer  glass  sheet  (10A),  will  be  cut  away 
manually,  by  means  of  a  cutting  tool,  acting  as 

50  already  above  described. 

8.  An  apparatus  as  claimed  in  claims  2  to  7, 
wherein  the  suction  cups  (4),  which  are  sup- 
ported  behind  the  bridge  (2)  may  be  supported 

55  by  their  vertical  shafts  (4a)  by  a  unique  hori- 
zontal  beam,  movable  up  or  down  parallelely 
to  the  wall  (2a)  of  the  bridge  (2),  and  asso- 
ciated  with  actuators  (7)  or  the  like,  which 

6 
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permit  to  lower  or  lift  said  beam,  together  with 
the  suction  cups  (4). 
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