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Description 

The  present  invention  relates  to  an  industrial 
robot  according  to  the  preamble  of  claim  1  and  a 
method  for  pressing  plate  shaped  material  accord- 
ing  to  the  preamble  of  claim  8. 

Press  brakes  are  traditionally  used  for  bending 
plate  shaped  material  at  a  predetermined  position 
and  a  predetermined  angle.  Industrial  robots  are 
also  traditionally  used  for  carrying  plate  shaped 
material  in  and  out  of  the  press  brakes. 

For  example,  from  EP-A-0  125  189  an  indus- 
trial  robot  for  a  pressing  equipment  is  known  which 
essentially  consists  of  a  charging  hopper  being 
movable  between  two  extreme  positions  bringing 
the  material  to  be  worked  in  and  out  of  the  press 
brake. 

From  FR-A-25  84  634  another  method  and 
device  for  the  handling  of  metal  sheets,  especially 
to  be  incorporated  into  a  pressing  equipment,  is 
known.  Herein  a  robot  being  rotatable  around  a 
vertical  axis  and  having  a  two-part  working  arm  and 
cooperating  with  a  rotatable  table  brings  metal 
sheets  to  be  pressed  into  and  out  of  the  press 
brake.  The  rotatable  table  serves  as  an  intermedi- 
ate  station  on  which  the  metal  sheet  is  laid  down 
after  having  bent  one  of  its  edges  and  rotated 
before  bending  another  edge.  Transporting  the 
metal  sheet  into  and  out  of  the  press  brake  and 
holding  it  during  the  bending  procedure  is  carried 
out  by  means  of  special  clamping  means  being 
attached  to  the  working  arm  of  the  robot. 

From  FR-A-24  40  233  forming  the  base  for  the 
preamble  of  the  claims  a  charging  and  decharging 
means  for  presses  and  other  machine  tools  is 
known  which  essentially  consists  of  an  arm  base,  a 
parallelogram-type  system  of  levers  being  con- 
trolled  by  means  of  a  disc  cam  mechanism,  and  a 
transporting  arm  comprising  a  holding  means 
which  bears  a  metal  sheet  into  and  out  of  a  press 
brake. 

From  Japanese  patent  laying  open  gazette  No. 
Sho  59-175968  an  industrial  robot  is  known  which 
will  be  described  in  the  following. 

The  industrial  robot  shown  in  Fig.  17  has  a 
horizontal  rotary  axis  103  at  an  upper  portion  of  a 
supporting  base  102.  The  horizontal  rotary  axis  103 
coincides  with  a  longer  axis  101  of  an  upper  die  of 
the  press  brake.  A  horizontal  rotary  axis  105  is 
fixed  to  a  leading  edge  portion  of  a  squarely  mov- 
ing  arm  104  elongated  at  a  right  angle  from  the 
horizontal  rotary  axis  103.  A  horizontal  rotary  axis 
107  is  fixed  to  a  leading  edge  portion  of  a  squarely 
moving  arm  106  elongated  at  right  angle  from  the 
horizontal  rotary  axis  105.  The  horizontal  rotary 
axis  107  is  the  half  the  length  of  the  upper  die.  A 
vertical  rotary  axis  108  is  fixed  to  a  leading  edge 
portion  of  the  horizontal  rotary  axis  107.  A  holding 

member  109,  having  plural  attracting  heads  110  for 
holding  the  plate  shaped  material,  is  fixed  to  a 
leading  edge  portion  of  the  vertical  rotary  axis  108. 
The  holding  member  109  follows  the  plate  shaped 

5  material  112  by  movement  of  the  horizontal  rotary 
axis  103  when  the  material  112  is  bent  by  raising  a 
lower  die  111  of  the  press  brake. 

In  the  press  brake  system  described  earlier, 
the  holding  member  109  is  moved  to  the  top  sur- 

io  face  of  the  piled  plural  material  112  by  moving  the 
horizontal  rotary  axes  103,  105  and  107.  In  this 
situation,  the  uppermost  material  112  is  attracted 
by  the  plural  attracting  heads  110  of  the  holding 
member  109.  Then,  the  attracted  material  112  is 

75  contacted  with  the  top  surface  of  the  lower  die  111 
by  keeping  the  attracting  state  and  by  again  mov- 
ing  the  horizontal  rotary  axes  103,  105  and  107. 
The  lower  die  111  is  raised  and  the  upper  die  113 
and  the  raised  lower  die  111  nip  the  material  112. 

20  When  the  material  112  is  bent  in  the  manner  de- 
scribed  above,  the  holding  member  109  keeps  hold 
of  the  material  112.  Following  the  bending  opera- 
tion,  the  holding  member  109  follows  the  material 
112  by  controlling  and  rotating  a  single  axis,  name- 

25  ly  the  horizontal  rotary  axis  103.  After  the  bending 
operation  is  finished,  the  material  112  is  carried  to 
a  disposing  position  by  lowering  the  lower  die  111 
and  moving  the  horizontal  rotary  axes  103,  105  and 
107. 

30  As  is  apparent  from  the  foregoing,  the  material 
112  is  kept  attracted  by  the  attracting  heads  110  of 
the  holding  member  109  not  only  when  the  ma- 
terial  112  is  carried  in  and  out  of  the  press  brake 
but  also  when  the  material  112  is  being  bent.  As  a 

35  result,  it  seems  possible  that  shifting  of  the  material 
112  is  avoided.  The  shifting  is  due  to  shifting  of  the 
attracting  start  timing  to  changing  timing  of  these 
and  other  operations.  Thus,  the  bending  operation 
is  achieved  with  higher  precision. 

40  The  industrial  robot,  having  the  arrangement 
described  earlier,  is  manufactured  with  the  recogni- 
tion  that  attracting  the  material  112  is  needed  not 
only  when  the  material  112  is  carried  in  and  out  of 
the  press  brake  but  also  when  the  material  112  is 

45  being  bent.  It  is  also  manufactured  on  the  assump- 
tion  that  the  holding  member  109  follows  the  ma- 
terial  112  during  bending  by  controlling  and  rotat- 
ing  only  the  horizontal  rotary  axis  103.  In  practice, 
it  is  almost  impossible  for  the  holding  member  109 

50  to  perfectly  follow  the  material  112  because  the 
mass  of  the  portion  driven  by  the  horizontal  rotary 
axis  103  is  extremely  great.  As  a  result,  bending 
force  is  applied  to  the  material  112.  The  bending 
force  is  generated  by  the  imperfect  following  of  the 

55  holding  member  109  when  the  pressing  processing 
speed  of  the  press  brake  is  not  varied  at  all.  This 
has  the  disadvantage  of  lowering  the  precision  of 
the  finished  products.  On  the  contrary,  the  holding 
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member  109  perfectly  follows  the  material  112  by 
lowering  the  pressing  processing  speed  of  the 
press  brake.  This  inevitably  gives  rise  to  the  dis- 
advantage  that  the  processing  processing  speed  of 
the  press  brake  is  lowered  by  employing  the  indus- 
trial  robot.  More  particularly,  the  press  brake  can 
control  the  bending  angle  by  nipping  the  material 
112  with  the  upper  die  113  and  the  lower  die  111 
and  controlling  the  degree  of  nipping.  Accordingly, 
the  nipping  speed  is  generally  kept  at  a  constant 
speed.  But  the  portion  of  the  material  112  attached 
by  the  attracting  heads  110  of  the  holding  member 
109  moves  at  the  speed  corresponding  to  the  trigo- 
nometrical  function  value  determined  by  the  bend- 
ing  angle.  The  moving  rate  of  the  holding  member 
109  is  not  kept  constant  but  is  varied  in  correspon- 
dence  with  the  bending  angle  from  beginning  of 
the  bending  operation  to  finishing  of  the  bending 
operation.  As  a  result,  imperfect  following  of  the 
holding  member  109  is  obtained  under  the  ordinary 
pressing  speed  of  the  press  brake  because  it  is 
affected  by  the  mass  of  the  portion  driven  by  the 
horizontal  rotary  axis  103.  Imperfect  following  of 
the  holding  member  109  is  also  obtained  because 
the  locus  of  bending  is  not  constant  due  to  a 
tolerance  of  thickness  of  the  material  112. 

Further,  a  moving  extent  of  the  holding  mem- 
ber  109  can  not  be  determined  because  movability, 
resposibility,  and  physical  strength  of  the  industrial 
robot  are  greatly  influenced  when  the  moment  of 
inertia  and  the  like  of  arm  members  is  increased 
too  much  based  on  increment  of  arm  driving  ra- 
dius.  Thus,  peripheral  devices  for  transporting  plate 
shaped  material  112  to  the  limit  position  of  the 
holding  member  109,  and  peripheral  devices  for 
transporting  plate  shaped  material  112  from  the 
limit  position  of  the  holding  member  109  to  the 
piling  up  position  and  the  like  are  additionally  re- 
quired.  The  press  brake  is  disadvantageously 
large-sized  as  a  whole  and  complicated  in  its  hard- 
ware  construction  and  its  interrelated  control  of 
each  device  and  others. 

Furthermore,  as  apparent  from  Fig.  16,  the 
industrial  robot  has  no  degree  of  freedom  of  the 
holding  member  109  in  a  width  direction  of  the 
press  brake.  This  gives  rise  to  the  disadvantage 
that,  when  the  material  112  has  holes  at  the  central 
portion  thereof,  imperfect  attracting  of  the  plate 
shaped  material  112  results  due  to  opposition  of 
the  attracting  heads  110  to  the  holes  in  the  material 
112. 

Further,  the  direction  of  carrying  the  material 
112  in  the  press  brake  with  the  industrial  robot  is 
previously  determined  as  the  front  side  of  the 
press  brake.  Additional  devices  for  transporting  the 
material  112  between  plural  press  brakes  are  re- 
quired,  thereby  complicating  the  construction  of  an 
automated  line.  Also,  two  species  of  industrial  ro- 

bots  are  needed  in  the  event  that  the  disposition  of 
the  industrial  robot  relative  to  the  press  brake  is  on 
the  opposite  side  relative  to  the  disposition  of  the 
press  brake,  the  disposition  with  other  peripheral 

5  devices,  or  the  carrying  in  and  out  position  of  the 
material  112. 

Summary  of  the  Invention 

10  It  is  an  object  of  the  present  invention  to  sim- 
plify  a  construction  of  a  press  brake  system  as  a 
whole. 

It  is  another  object  of  the  present  invention  to 
give  degree  of  freedom  to  an  industrial  robot  in  a 

is  direction  which  is  rectangular  to  a  direction  for 
carrying  in  of  a  press  brake. 

It  is  a  further  object  of  the  present  invention  to 
enlarge  a  moving  extent  of  an  industrial  robot. 

It  is  a  still  further  object  of  the  present  inven- 
20  tion  to  increase  a  flexibility  of  the  industrial  robot. 

To  perform  the  objects  mentioned  above,  an 
industrial  robot  in  accordance  with  claim  1  is  pro- 
vided 

The  industrial  robot,  having  the  arrangement 
25  described  above,  moves  the  base  arm  to  a  pre- 

determined  position  and  operates  the  plural  second 
arm  members  of  the  working  arm  positioned  be- 
tween  plural  rotatable  members,  thereby  moving 
the  holding  member  following  the  movement  and 

30  operation  to  hold  the  material.  The  material  is 
raised  to  the  altitude  after  held  by  the  holding 
member.  Thereafter,  the  base  arm  is  moved  and 
more  than  one  vertical  rotatable  member  and  hori- 
zontal  rotatable  member  of  the  working  arm  are 

35  operated  if  necessary  to  adjust  the  holding  state  of 
the  material  to  suit  carrying  the  material  in  the 
press  brake.  The  material  is  then  finally  carried  in 
the  press  brake.  Thereafter,  the  material  is  re- 
leased  by  stopping  the  holding  operation  of  the 

40  holding  member  provided  the  material  is  held  by 
the  press  brake.  For  example,  the  material  is 
nipped  by  an  upper  die  and  a  lower  die  of  the 
press  brake.  The  holding  member  then  nearly  fol- 
lows  the  material  being  bent  by  operating  more 

45  than  one  vertical  rotatable  member  and  horizontal 
rotatable  member  following  the  pressing  of  the 
press  brake.  As  a  result,  the  holding  member  con- 
tacts  the  material  with  scarce  delay  when  the 
pressing  has  finished.  The  material  is  held  by  the 

50  holding  member  while  the  upper  die  and  the  lower 
die  are  apart  relative  to  one  another.  The  material 
is  then  transported  to  the  disposing  position  by 
moving  the  base  arm. 

Summarizing  the  above,  the  moving  extent  of 
55  working  arm  is  easily  enlarged  because  the  base 

arm  reciprocates  on  the  arm  base  and  the  working 
arm  operates  at  a  predetermined  position  within  the 
reciprocating  extent  of  the  base  arm  by  operating 

3 
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the  vertical  rotatable  members  and  the  horizontal 
rotatable  members.  The  holding  member  can  be 
arranged  at  any  of  the  symmetrical  sides  on  the 
base  of  the  base  arm  because  the  working  arm 
operates  simply  by  moving  to  and  fro  on  the  base 
of  the  base  arm,  The  material  can  be  carried  in  and 
out  despite  the  disposition  of  the  industrial  robot 
relative  to  the  press  brake.  Further,  each  second 
arm  member,  constituting  the  working  arm,  is  de- 
termined  by  the  minimum  length  required  for  the 
operation,  because  the  base  arm  moves  to  a  limit 
position  which  is  the  position  for  carrying  the  ma- 
terial  in  and  out  of  the  press  brake  and  the  press- 
ing  is  performed  around  the  operation  of  the  work- 
ing  arm  at  the  limit  position.  The  mass  of  the 
working  arm  is  accordingly  decreased.  Hence,  the 
holding  member  is  not  influenced  by  the  moment 
of  inertia  which  is  too  much,  and  the  holding  mem- 
ber  is  remarkably  raisen  its  followability  when  a 
driving  source  is  controlled.  On  the  other  hand, 
holding  of  the  plate  shaped  material  by  the  holding 
member  is  not  necessary  because  the  material  is 
nipped  by  the  upper  die  and  the  lower  die,  thereby 
simplifying  the  robot  control  during  the  pressing 
processing. 

The  arm  base  is  positioned  in  the  region  not 
opposite  the  front  and  the  side  of  the  press  brake. 
The  front  is  used  for  carrying  the  plate  shaped 
material  in  and  out  of  the  pressing  section  for 
bending  of  the  press  brake.  Operation  control  for 
carrying  the  plate  shaped  material  in  and  out  of  the 
press  brake  is  simplified  because  a  space  in  front 
of  the  press  brake  is  maintained  as  a  large  opera- 
tion  region,  and  the  arm  base  is  disposed  so  as  not 
to  be  opposite  the  press  brake. 

It  is  also  preferable  that  the  first  arm  member 
has  a  length  so  that  the  leading  end  of  the  first  arm 
member  is  opposite  to  the  front  center  portion  of 
the  press  brake.  In  this  case,  the  second  arm 
members,  driven  by  the  vertical  rotatable  members 
and  the  horizontal  rotatable  members,  are  deter- 
mined  by  the  minimum  length  necessary  to  pre- 
vent  remarkable  increasing  of  the  moving  speed  of 
the  base  arm  for  maintaining  the  predetermined 
moving  speed  of  the  plate  shaped  material,  thereby 
extremely  decreasing  the  mass  of  the  working  arm 
so  as  to  remarkably  improve  the  following  of  the 
holding  member  when  a  driving  source  is  con- 
trolled. 

It  is  preferable  that  the  control  means  outputs 
the  operating  command  to  each  rotatable  member 
of  the  robot  arm  so  as  to  move  the  holding  mem- 
ber  to  reach  the  predetermined  position  of  the  bent 
plate  shaped  material  when  the  pressing  process- 
ing  for  bending  of  the  press  brake  is  finished. 

It  is  further  preferable  that  the  holding  member 
includes  a  third  arm  member  and  attracting  heads 
provided  thereto,  that  the  attracting  heads  attract 

the  material  by  contacting  the  attracting  heads  to 
the  material  and  discharging  air  therefrom,  that  the 
releasing  means  is  a  forcible  releasing  mechanism 
attached  to  the  attracting  heads  for  releasing  the 

5  plate  shaped  material,  and  that  the  forcible  releas- 
ing  mechanism  is  driven  by  a  releasing  command 
from  the  control  means. 

It  is  further  preferable  that  at  least  a  base  arm 
moving  member  of  the  arm  base  is  constructed 

io  above  a  floor. 
It  is  still  further  preferable  that  the  first  arm 

member,  elongated  in  a  horizontal  direction  of  the 
base  arm,  is  supported  rotatably  in  a  horizontal 
plane  by  intervening  the  vertical  rotatable  member. 

is  In  this  case,  it  is  preferable  that  the  arm  base  is 
positioned  in  the  region  not  opposite  either  the 
front  or  the  side  of  the  press  brake,  that  the  front  is 
used  for  carrying  the  material  in  and  out  of  the 
pressing  section  of  the  press  brake  for  bending, 

20  and  that  the  first  arm  member  has  a  length  so  its 
leading  end  is  opposite  to  the  front  center  portion 
of  the  press  brake,  that  the  control  means  outputs 
an  operation  command  to  each  rotatable  member 
of  the  robot  arm  to  move  the  holding  member  to 

25  reach  predetermined  position  of  the  bent  material 
when  the  pressing  for  bending  of  the  press  brake  is 
finished,  that  the  holding  member  comprises  a  third 
arm  member  and  attracting  heads  provided  thereto, 
that  the  attracting  heads  attract  the  material  by 

30  contacting  the  attracting  heads  to  the  material  and 
discharging  air  therefrom,  that  the  releasing  means 
is  a  forcible  releasing  mechanism  attached  to  the 
attracting  heads  for  releasing  the  plate  shaped  ma- 
terial,  and  that  the  forcible  releasing  mechanism  is 

35  driven  by  a  releasing  command  from  the  control 
means. 

It  is  preferable  that  a  support  base  for  support- 
ing  the  material  is  provided  with  the  press  brake, 
that  the  support  base  includes  a  plural  support 

40  arms  and  a  rotary  mechanism  for  rotating  the  sup- 
port  arms  in  a  horizontal  plane,  and  that  the  dis- 
tance  between  the  support  arms  is  not  narrower 
than  the  holding  member.  In  this  case,  it  is  further 
preferable  that  the  support  base  is  provided  at 

45  position  not  higher  than  an  upper  die  of  the  press 
brake,  and  that  each  support  arm  has  attracting 
heads  for  fixing  the  material. 

It  is  also  preferable  that  the  first  arm  member, 
elongated  in  a  horizontal  direction  of  the  base  arm, 

50  is  supported  rotatably  in  a  horizontal  plane  by 
intervening  a  vertical  rotatable  member,  and  that 
one  or  more  press  brakes  are  further  disposed. 

To  perform  the  objects  mentioned  above,  a 
method  for  bending  plate  shaped  material  com- 

55  prises  the  steps  according  to  claim  8. 
The  steps  according  to  claims  9-12  are  prefer- 

ably  included. 

4 



7 EP  0  354  559  B1 8 

Brief  Description  of  the  Drawings 

Figure  1  is  a  schematic  perspective  view  show- 
ing  a  press  brake  system  incorporating  an  in- 
dustrial  robot  according  to  a  first  embodiment  of 
the  present  invention; 
Figure  2  is  a  perspective  view  showing  a  first 
embodiment  of  an  industrial  robot  according  to 
the  present  invention; 
Figure  3  is  a  schematic  perspective  view  show- 
ing  a  support  base  of  a  press  brake; 
Figures  4(A)  to  4(G)  are  schematic  side  views 
explaining  a  bending  operation  for  a  plate 
shaped  material; 
Figures  5(A)  and  5(B)  are  schematic  vertical 
section  views  showing  an  attracting  head  of  a 
support  base; 
Figure  6  is  a  schematic  perspective  view  show- 
ing  an  attracting  head  of  a  holding  member; 
Figure  7  is  a  schematic  perspective  view  show- 
ing  a  second  embodiment  of  an  industrial  robot 
according  to  the  present  invention; 
Figure  8  is  a  perspective  view  showing  a  third 
embodiment  of  an  industrial  robot  according  to 
the  present  invention; 
Figure  9  is  a  diagram  useful  in  understanding 
degree  of  freedom  of  an  industrial  robot  in  a 
width  direction  of  a  press  brake; 
Figure  10  is  a  plan  view  schematically  showing 
a  press  brake  system  for  performing  pressing 
with  two  press  brake; 
Figure  1  1  is  a  schematic  perspective  view  show- 
ing  a  fourth  embodiment  of  an  industrial  robot 
according  to  the  present  invention; 
Figure  12  is  a  schematic  front  view  showing  a 
support  base  provided  with  a  press  brake; 
Figure  13  is  a  side  view  of  the  same; 
Figure  14  is  an  enlarged  front  view  showing  a 
support  base; 
Figure  15  is  an  enlarged  plan  view  of  the  same; 
Figure  16  is  an  enlarged  side  view  of  the  same; 
and 
Figure  17  is  a  schematic  perspective  view  show- 
ing  a  conventional  press  brake  system  incor- 
porating  an  industrial  robot. 

Detailed  Description  of  the  Preferred  Embodiments 

Fig.  1  is  a  schematic  perspective  view  showing 
an  industrial  robot  according  to  the  present  inven- 
tion  and  a  press  brake. 

In  Fig.  1,  an  industrial  robot  2  is  disposed 
relative  to  a  press  brake  1  at  a  position  not  to  be 
opposite  to  either  a  front  face  or  a  side  face  of  the 
press  brake  1  .  The  press  brake  1  has  an  upper  die 
11,  a  lower  die  12,  and  a  support  base  5  for 
temporarily  supporting  in  an  attracting  manner,  a 
plate  shaped  material  3  to  be  carried  in  the  press 

brake  1.  The  support  base  5  preferably  includes  a 
manipulating  handle  51,  axes  52  and  attracting 
heads  54  having  an  arrangement  to  automatically 
destruct  the  vacuum,  as  shown  in  Fig.  3.  The 

5  manipulating  handle  51  is  used  to  adjust  location  of 
the  support  base  5  in  the  width  direction  of  the 
press  brake  1,  and  the  axes  52  are  used  to  rotate 
the  support  base  5  for  selecting  a  restored  con- 
dition  positioning  the  support  base  5  along  the  front 

io  face  of  the  press  brake  1  .  The  attracting  head  54  is 
also  shown  in  Figs.  5(a)  and  5(B),  and  includes  a 
body  54a  having  an  air  outlet  54b,  and  attracting 
pad  54c  reciprocally  mounted  in  the  body  54a,  a 
sealing  member  54d  for  securing  contact  of  the 

is  attracting  pad  54c  to  the  air  outlet  portion  of  the 
body  54a  and  preventing  leakage  of  air,  a  spring 
member  54e  for  forcibly  contacting  the  attracting 
pad  54c  to  the  sealing  member  54d,  and  plungers 
54f  for  regulating  posture  of  the  attracting  pad  54c. 

20  The  air  outlet  54b  runs  into  a  vacuum  generator  or 
the  like  (not  shown). 
A  robot  controller  20  is  provided  as  a  control 
means.  The  press  brake  1  also  has  a  back  gauge 
(not  shown)  for  regulating  a  margin  for  bending  and 

25  for  adjusting  the  margin  based  on  the  input  value 
from  outward. 

Fig.  2  is  a  perspective  view  of  a  first  embodi- 
ment  of  an  industrial  robot  according  to  the  present 
invention. 

30  The  industrial  robot  2  has  an  arm  base  21 
having  a  predetermined  length,  a  base  arm  22 
reciprocally  movably  supported  to  the  arm  base  21  , 
a  working  arm  W  provided  along  the  the  leading 
edge  portion  of  the  base  arm  22  opposite  to  the 

35  arm  base  side  portion,  and  a  holding  member  H  for 
holding  a  plate  shaped  material  3,  provided  along 
the  the  leading  edge  portion  of  the  working  arm  W. 

The  base  arm  22  is  provided  with  the  base 
side  portion  of  a  robot  arm.  The  base  arm  22  has  a 

40  vertically  standing  member  22a  reciprocally  moved 
by  a  reciprocating  axis  (not  shown)  provided  in  the 
arm  base  21  ,  and  a  first  arm  member  22b,  extend- 
ing  in  a  horizontal  direction,  provided  with  the  the 
leading  edge  portion  of  the  vertically  standing 

45  member  22a.  The  first  arm  member  22b  has  a 
length  extending  from  opposite  its  leading  hedge 
portion  to  the  front  center  portion  of  the  press 
brake. 

The  working  arm  W  has  three  second  arm 
50  members  24,  26  and  28,  rotatable  members  25  and 

27  intervened  between  the  second  arm  members, 
and  rotatable  member  23  intervened  between  the 
second  arm  member  24  and  the  first  arm  member 
22b.  The  rotatable  members  23  and  25  are  hori- 

55  zontal  rotatable  members  extending  in  a  horizontal 
direction,  while  the  rotatable  member  27  is  a  verti- 
cal  rotatable  member  extending  in  a  vertical  direc- 
tion.  The  second  arm  member  24  extends  to  a 

5 
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direction  which  is  rectangular  to  the  horizontal  ro- 
tatable  member  23,  while  the  second  arm  mem- 
bers  26  and  28  extend  to  a  direction  of  rotatable 
members  25  and  27,  respectively.  The  second  arm 
member  24  is  accordingly  rotated  in  a  vertical 
plane  by  the  horizontal  rotatable  member  23,  while 
the  second  arm  members  26  and  28  are  turned  on 
their  axes  by  the  rotatable  members  25  and  27, 
respectively.  The  second  arm  members  24,  26  and 
28  have  a  length  corresponding  to  the  minimum 
length  necessary  to  suppress  remarkable  increase 
of  moving  speed  of  the  base  arm  22.  The  moving 
speed  is  necessary  for  maintaining  the  predeter- 
mined  moving  speed  of  the  plate  shaped  material  3 
when  the  material  3  is  being  bent. 

The  holding  member  H  has  a  holding  member 
body  29  provided  with  the  the  leading  edge  portion 
of  the  second  arm  member  28  and  plural  attracting 
heads  30  provided  with  the  the  leading  edge  por- 
tion  of  the  holding  member  body  29. 

The  robot  controller  20  outputs  various  neces- 
sary  operation  commands  to  the  industrial  robot  2 
and  the  press  brake  1  . 

Operations  of  the  press  brake  system  de- 
scribed  above  are  as  follows. 

Plural  plate  shaped  material  3  are  piled  on  a 
material  support  base  4  which  is  opposite  to  the 
front  of  the  press  brake  1  and  separated  from  the 
press  brake  by  a  predetermined  distance.  In  this 
condition,  the  base  arm  22  is  moved  to  a  position 
opposite  the  material  support  base  4  by  the  recip- 
rocating  axis  (not  shown),  and  the  rotatable  mem- 
bers  23,  25  and  27  are  operated  to  contact  plural 
attracting  heads  30  of  the  holding  member  H  with 
the  uppermost  plate  shaped  material  3.  The  ma- 
terial  3  is  then  attracted  by  the  attracting  heads  30 
(see  Fig.  4(A)).  Attracting  the  material  3  is  per- 
formed  by  contacting  the  attracting  heads  30  with 
the  material  3  and  discharging  air  therefrom  to 
generate  a  negative  pressure  by  a  vacuum  gener- 
ator  (not  shown)  or  the  like(see  Fig.  6,)  which  runs 
into  the  attracting  heads  30through  a  valve  30k  or 
the  like  as  a  releasing  means. 

Then  the  uppermost  material  3  is  lifted  up  by 
operating  each  rotatable  member  23,  25  and  27  in 
a  reverse  direction.  The  material  3,  thus  lifted  up,  is 
carried  in  the  press  brake  1  to  position  the  bending 
portion  of  the  material  3  between  the  upper  die  1  1 
and  the  lower  die  12  (see  Fig.  4(B)),  by  moving  the 
base  arm  22  by  the  reciprocating  axis  toward  the 
press  brake  1  and  operating  each  rotary  axis,  if 
necessary,  to  change  the  posture  of  the  material  3. 
The  material  3  is  further  moved  to  contact  with  the 
back  gauge  (not  shown).  The  material  3  is  then 
supported  on  the  support  base  5  by  attracting  the 
material  3  with  the  attracting  heads  54  of  the  sup- 
port  base  5.  Thereafter,  the  material  3  is  released 
from  the  holding  member  H  by  stopping  the  at- 

tracting  operation  with  the  attracting  heads  30. 
The  accurately  positioned  material  3  is  now 

attracted  and  supported  by  the  support  base  5 
which  is  raised  to  the  altitude  equal  to  the  top 

5  surface  of  the  lower  die  12.  The  holding  member  H 
is  moved  to  the  position  below  the  material  3  and 
reversed  to  position  the  attracting  heads  30  upward 
by  moving  the  base  arm  22  and  operating  each 
rotatable  member,  thereby  allowing  the  movement 

io  of  the  material  3  following  the  pressing  (see  Fig.  4- 
(C)). 

When  the  holding  member  H  has  changed  its 
position  and  reversed  its  top  and  bottom,  the  ma- 
terial  3  may  be  attracted  by  the  attracting  heads 

15  30. 
When  the  material  3  is  bent  by  coming  down 

the  upper  die  11,  attracting  of  the  material  3  with 
the  attracting  heads  30  is  stopped  just  before  nip- 
ping  the  material  3  with  the  upper  die  11  and  the 

20  lower  die  12.  And  when  the  pressing  is  started,  the 
material  3  is  no  longer  attracted  by  the  attracting 
heads  54  of  the  support  base  5.  The  releasing  of 
the  material  3  is  performed  through  forming  clear- 
ance  54g  between  the  sealing  member  54d  and  the 

25  attracting  pad  54c  as  shown  in  Fig.  5(B).  The 
clearance  54g  is  formed  by  slightly  moving  the 
material  3,  more  particularly  when  the  material  3  is 
started  bending  by  nipped  with  the  upper  die  11 
and  the  lower  die  12,  the  attracting  pad  54c  follows 

30  the  material  3,  while  the  body  54a  remains  as  it  is 
because  the  meterial  3  is  attracted  with  the  attract- 
ing  head  54,  resulting  the  movement  of  the  attract- 
ing  pad  54c  against  the  spring  member  54e  to 
form  the  clearance  54g.  The  bending  angle  of  the 

35  material  is  accordingly  determined  accurately  by 
controlling  the  coming  down  distance  of  the  upper 
die  11.  Also,  when  the  bending  operation  described 
above  is  carried  out,  the  holding  member  H  nearly 
follows  the  attracting  position  of  the  material  3,  (see 

40  Fig.  4(D))  which  goes  up  at  high  speed  following 
the  bending  operation,  by  controlling  the  operation 
of  the  reciprocating  axis  and  the  rotatable  members 
23  and  25.  The  followability  of  the  holding  member 
H  may  not  be  so  high  because  the  attracting  of  the 

45  material  3  is  stopped.  But  the  holding  member  H 
highly  follows  the  material  3  because  the  mass  of 
the  leading  edge  portion  than  the  horizontal  rotat- 
able  member  23  is  small  enough.  Accordingly, 
attracting  the  material  3  with  the  attracting  heads 

50  30  is  performed  with  scarce  delay  time  after  bend- 
ing  the  material  3  is  finished.  Afterward,  the  ma- 
terial  3  is  securely  held  by  the  holding  member  H 
even  when  the  upper  die  11  goes  up  (see  Fig.  4- 
(E)),  thereby  preventing  the  material  3  from  drop- 

55  ping.  Thereafter,  the  material  3  is  moved  to  a 
position  not  shown  by  moving  the  reciprocating 
axis  of  the  base  arm  22  and  operating  each  rotat- 
able  member.  The  material  3  is  then  piled  by 

6 
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stopping  the  attracting  operation  with  the  attracting 
heads  30. 

When  the  material  3  is  required  to  be  bent 
more  than  twice  and  in  the  same  directions,  the 
material  3  is  charged  in  direction  by  operating  each 
rotary  axis  of  the  working  arm  W,  and  is  then 
carried  in  the  press  brake  1.  The  second  bending 
and  so  on  is  then  performed  as  the  first  bending 
described  earlier. 

On  the  contrary,  when  the  material  is  to  be 
bent  a  second  time  in  the  reverse  direction  to  the 
first  bending  direction,  the  material  3,  held  by  the 
holding  member  H,  is  moved  to  the  support  base  5 
and  supported  by  the  support  base  5  (see  Fig.  4- 
(F)).  The  attracting  heads  30  then  contact  to  the 
bottom  of  the  material  3  by  operating  each  rotat- 
able  member  of  the  working  arm  W,  thereby  at- 
tracting  the  material  3  (see  Fig.  4(G)).  Thereafter, 
the  top  and  the  bottom  of  the  material  3  is  reversed 
by  operating  each  rotatable  member  of  the  working 
arm  W,  and  the  material  3  is  moved  to  the  top 
surface  of  the  lower  die  12.  Thereafter,  the  bending 
operation  for  the  second  time  in  the  reverse  direc- 
tion  is  performed  in  the  same  manner  as  the  bend- 
ing  operation  for  the  first  time  described  earlier. 
The  bent  material  3  is  carried  out  of  the  press 
brake  1  and  piled  at  the  predetermined  position  by 
moving  the  base  arm  22  and  operating  the  working 
arm  W.  The  bent  material  3  may  be  uniformly 
piled.  When  the  bent  material  3  needs  to  be  piled 
at  a  lower  height,  every  other  material  3  should  be 
piled  with  its  top  and  bottom  in  a  reversed  state 
through  supporting  the  material  3  by  the  support 
base  5  and  reversing  the  attracting  surface  of  the 
material  3  by  operating  each  rotatable  member  of 
the  working  arm  W.  On  the  contrary,  when  revers- 
ing  attracting  surface  of  the  material  3  is  not  re- 
quired,  the  support  base  5  is  rotated  around  the 
axes  52  to  the  position  along  the  front  of  the  press 
brake,  thereby  extremely  widening  the  space  for 
operating  the  holding  member  H. 

As  is  apparent  from  the  foregoing,  though  re- 
ciprocating  distance  of  the  base  arm  22  is  deter- 
mined  on  the  basis  of  the  length  of  the  arm  base 
21,  a  flatcar  for  transporting  the  material  may  be 
employed  as  a  support  base  4  by  designing  the 
arm  base  21  to  have  enough  length,  and  stopping 
position  of  the  flatcar  may  flexibly  be  determined. 

It  is  preferable  that  dispositions  of  the  press 
brake  1  and  the  support  base  4  on  the  basis  of  the 
industrial  robot  2  are  reversed.  In  this  case,  the 
material  3  is  smoothly  carried  in,  bent,  and  carried 
out  in  the  same  manner  as  above,  when  the  press 
brake  1  and  the  support  base  4  are  positioned  at 
an  interval  which  corresponds  to  the  reciprocating 
distance  of  the  base  arm  22. 

Second  Embodiment 

Fig.  7  is  a  schematic  perspective  view  of  a 
second  embodiment  of  an  industrial  robot  accord- 
ing  to  the  present  invention. 

The  difference  from  the  first  embodiment  is 
5  that  a  base  arm  32  reciprocally  hangs  down  from 

an  arm  base  31  ,  instead  of  the  base  arm  22  recip- 
rocally  standing  on  the  arm  base  21.  Further,  the 
base  arm  32  has  a  vertical  hanging  member  32a 
and  a  first  arm  member  32b.  Arrangement  of  the 

io  other  part  is  the  same  as  the  first  embodiment. 
In  this  embodiment,  availability  of  the  space 

above  the  floor  is  improved  because  the  arm  base 
31  exists  above  the  floor.  This  embodiment  per- 
forms  the  same  operations  as  the  first  embodiment. 

is  In  both  embodiments,  the  lower  die  12  may  be 
moved  up  and  down  instead  of  the  upper  die  11 
being  moved  up  and  down. 

Third  Embodiment 
20 

Fig.  8  is  a  perspective  view  of  a  third  embodi- 
ment  of  an  industrial  robot  according  to  the  present 
invention. 

The  difference  from  the  first  embodiment  is 
25  that  the  base  arm  22  includes  a  vertical  standing 

member  22a  reciprocal  with  the  arm  base  21,  a 
first  arm  member  22b,  extending  in  a  horizontal 
direction,  provided  with  the  the  leading  edge  por- 
tion  of  the  vertical  standing  member  22a,  and  a 

30  vertical  rotatable  member  22c  extending  in  a  verti- 
cal  direction  intervened  between  the  vertical  stand- 
ing  member  22a  and  the  first  arm  member  22b. 
Arrangement  of  the  other  part  is  the  same  as  the 
first  embodiment. 

35  In  this  embodiment,  degree  of  freedom  for 
controlling  the  posture  of  the  plate  shaped  material 
3  is  increased  because  the  first  arm  member  22b 
can  be  rotated  in  a  horizontal  plane.  More  particu- 
larly,  when  the  industrial  robot  2  is  not  required  in 

40  operation,  the  working  arm  W  and  the  holding 
member  H  are  positioned  directly  over  the  arm 
base  21  as  a  whole  (refer  to  dot-chain  line  in  Fig. 
9)  by  rotating  only  the  first  arm  member  22b, 
thereby  making  free  front  space  of  the  press  brake 

45  1  .  As  a  result,  operability  is  improved  when  the  die 
is  exchanged,  manual  operation  is  carried  out  and 
so  on.  Further,  for  example,  when  the  plate  shaped 
material  3  has  a  hole  3a  at  the  center  portion 
thereof  and  secure  attracting  may  not  achieved 

50  because  of  the  opposition  of  the  attracting  heads 
30  to  the  hole  3a,  the  holding  member  H  is  moved 
in  a  width  direction  of  the  press  brake  1  through 
rotating  the  first  arm  member  22b  by  operating  the 
vertical  rotatable  member  22c,  and  moving  the 

55  base  arm  22  by  operating  the  reciprocal  moving 
axis  corresponding  to  the  rotation  angle  of  the  first 
arm  member  22b  (refer  to  two  dot-dash  line  in  Fig. 
8),  thereby  accomplishing  the  secure  holding  of  the 
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material  with  the  holding  member  H. 
Fig.  10  is  a  plan  view  schematically  showing  a 

press  brake  system  for  performing  pressing  with 
two  press  brakes. 

Two  press  brakes  1  and  1  a  are  separated  by  a 
predetermined  distance  in  their  width  direction.  The 
industrial  robot  2,  having  the  arrangement  shown  in 
Fig.  7,  is  disposed  at  the  intermediate  position  of 
the  press  brakes  1  and  1a.  A  carrying  material  in 
line  6  extends  to  opposite  the  front  predetermined 
position  of  the  press  brake  1,  and  a  carrying  ma- 
terial  out  line  7  extends  to  opposite  the  front  pre- 
determined  position  of  the  press  brake  1a.  The 
press  brakes  1  and  1a  have  dies,  which  are  dif- 
ferent  to  each  other. 

In  this  press  brake  system,  having  the  arrange- 
ment  described  above,  the  material  3  is  carried  in 
the  press  brake  1  by  the  industrial  robot  2.  The 
material  3  sequentially  supplied  through  the  carry- 
ing  material  in  line  6,  and  pressing  is  performed  by 
the  press  brake  1.  After  the  pressing  is  finished, 
the  pressed  material  3  is  carried  in  the  press  brake 
1a  through  rotating  the  first  arm  member  22b  by 
approximately  180  degrees  by  operating  the  verti- 
cal  rotatable  member  22c  of  the  industrial  robot  2 
and  by  operating  rotary  axes  of  the  working  arm  W. 
Pressing  is  performed  by  the  press  brake  1a.  The 
material  3  thus  pressed  by  both  press  brakes  1 
and  1a  is  transported  to  the  carrying  material  out 
line  7  by  the  industrial  robot  2. 

Thereafter,  plural  material  3  are  pressed  by  two 
press  brakes  by  repeating  the  series  of  operations 
described  above,  and  the  number  of  the  industrial 
robot  can  be  decreased  for  the  press  brake.  The 
construction  of  an  automated  line  for  performing  a 
plurality  of  pressing  by  plural  press  brakes  can  be 
extremely  simplified. 

When  operation  of  the  industrial  robot  2  is  not 
required,  the  working  arm  W  and  the  holding  mem- 
ber  H  are  positioned  directly  over  the  arm  base  21 
as  a  whole  (refer  to  dot-chain  line  in  Fig.  10)  by 
rotating  only  the  vertical  rotatable  member  22c, 
thereby  making  free  front  space  of  the  press 
brakes  1  and  1a.  As  a  result,  operability  is  im- 
proved  when  the  die  is  exchanged,  manual  opera- 
tion  is  carried  out,  and  so  on. 

It  is  preferable  that  another  press  brake  is 
disposed  opposite  one  of  the  press  brakes  1  and 
1a,  and  that  the  material  3  is  moved  between  three 
press  brakes  by  one  industrial  robot  2. 

Fourth  Embodiment 

Fig.  11  is  a  schematic  view  of  a  fourth  embodi- 
ment  of  an  industrial  robot  according  to  the  present 
invention. 

The  difference  from  the  third  embodiment  is 
that  a  base  arm  32  reciprocally  hangs  down  from 

an  arm  base  41  instead  of  the  base  arm  22  recipro- 
cally  standing  on  the  arm  base  21.  Further,  the 
base  arm  42  has  a  vertical  hanging  member  42a,  a 
first  arm  member  42b,  and  a  vertical  rotatable 

5  member  42c.  Arrangement  of  the  other  part  is  the 
same  as  the  first  embodiment. 

In  this  embodiment,  availability  of  the  space 
above  the  floor  is  improved  because  the  arm  base 
41  exists  above  the  floor.  Also,  this  embodiment 

io  performs  the  same  operations  as  the  third  embodi- 
ment. 

Fifth  Embodiment 

is  Fig.  12  is  a  schematic  front  view  of  a  fifth 
embodiment  of  a  support  base  according  to  the 
present  invention,  while  Fig.  13  is  a  side  view  of 
the  same. 

A  support  base  5  is  provided  at  the  front  pre- 
20  determined  position  of  the  press  brake  1  which  has 

a  lower  die  12  fixed  at  the  predetermined  position 
thereof  and  an  upper  die  11  movable  upward  and 
downward.  The  support  base  5  includes  a  pair  of 
support  arms  53  connected  to  the  press  brake  1 

25  with  an  intervening  elevating  mechanism  8  and  a 
rotating  mechanism  9.  It  is  prefered  that  the  sup- 
port  base  5  includes  more  than  three  support  arms 
53. 

More  particularly,  referring  now  to  Figs.  14  to 
30  16,  the  elevating  mechanism  8  includes:  a  pair  of 

frames  81  fixed  to  the  front  face  of  the  press  brake 
1,  guide  shafts  82  supported  by  the  frame  81, 
movable  frames  83  movably  engaged  upward  and 
downward  with  the  guide  shaft  82,  a  cylinder  de- 

35  vice  84  fixed  to  the  predetermined  position  of  the 
press  brake  1,  and  link  members  85  for  intercon- 
necting  a  piston  rod  of  the  cylinder  device  84  and 
each  movable  frame  83.  Thereby,  both  moving 
frames  83  can  move  upward  and  downward  si- 

40  multaneously  following  the  operation  of  the  cylinder 
device  84.  The  rotating  mechanism  9  includes: 
rotary  support  members  91  for  rotatably  supporting 
the  base  portion  of  the  support  arms  53,  driving 
sources  92  for  supplying  rotary  force  to  the  support 

45  arms  53,  and  rotation  limiting  members  93  for 
regulating  a  rotary  limit  of  the  support  arms  53. 
Thereby,  the  support  arms  53  can  move  between 
two  limit  positions  by  driving  the  driving  sources 
92.  One  limit  position  lays  the  support  arms  53 

50  along  the  front  surface  of  the  press  brake  1  ,  while 
the  other  limit  position  rectangularly  projects  the 
support  arms  53  from  the  front  surface  of  the  press 
brake  1.  Both  driving  sources  92  are  synchronized 
to  be  driven  the  same  quantity  in  opposite  direc- 

55  tions  to  one  another.  Further,  the  support  arms  53 
have  a  length  for  stably  supporting  thereon  the 
maximum  sized  plate  shaped  material  3  to  be  bent, 
and  have  plural  attracting  heads  54  at  every  pre- 

8 
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determined  interval.  The  attracting  heads  54  have  a 
predetermined  height  to  form  a  space  between  the 
top  surface  of  the  supporting  arm  53  and  the 
attracting  surface  of  the  attracting  heads  54.  This 
space  is  sufficient  for  housing  the  edge  portion  of 
the  material  3  already  bent. 

In  this  embodiment,  the  same  operation  as 
shown  in  Figs.  4(A)  to  4(G)  is  performed.  Also,  the 
support  arm  53  can  be  lowered  through  rotating  the 
link  members  85  by  projecting  the  piston  rod  of  the 
cylinder  device  84,  and  lowering  both  movable 
frames  83  along  the  guide  shafts  82,  thereby  elimi- 
nating  interference  of  the  material  3  with  each  axis. 
On  the  contrary,  the  support  arm  53  can  be  lifted 
through  rotating  the  link  members  85  in  a  reverse 
direction  by  pulling  in  the  piston  rod  of  the  cylinder 
device  84,  and  lifting  both  movable  frames  83 
along  the  guide  shafts  82,  thereby  maintaining  suf- 
ficient  space  for  holding  the  material  3  with  the 
holding  member  H. 

Preferably  the  industrial  robot  or  the  pressing 
system  as  set  forth  is  constructed  such  that  the 
support  base  (5)  is  positioned  no  higher  than  an 
upper  die  (11)  of  said  press  brake  (1),  and  said 
support  arm  (53)  further  has  attracting  heads  (54) 
for  fixing  said  material  (3). 

Preferably  the  base  arm  (22,  42)  further  in- 
cludes  a  vertical  rotatable  member  (22c,  42c),  said 
first  arm  member  (22b,  42b)  is  rotatably  supported 
in  a  horizontal  plane  by  intervening  said  vertical 
rotatable  member  (22c,  42c),  and  one  or  more 
press  brakes  (1)  are  further  disposed. 

Claims 

1.  An  industrial  robot  (2)  for  carrying  a  plate 
shaped  material  (3)  in  and  out  of  a  press  brake 
(1)  which  presses  and  bends  said  material  (3), 
comprising  arm  members  which  include  a 
holding  member  (H)  for  holding  said  material 
(3)  and  a  releasing  means  (30k)  for  stopping 
holding  of  said  holding  member  (H),  an  arm 
base  (21,  31,  41)  for  supporting  and  moving 
said  arm  members,  and  a  control  means  (20) 
for  outputting  various  operation  command  to 
said  arm  members,  said  arm  base  (21,  31,  41), 
said  holding  member  (H)  and  said  releasing 
means  (30k),  characterized  in  that 

said  arm  members  comprise  a  base  arm 
member  (22,  32,  42)  positioned  at  base  side 
portion  of  said  arm  members,  a  first  arm  mem- 
ber  (22b,  32b,  42b)  extending  in  a  horizontal 
direction  from  said  base  arm  member  (22,  32, 
42),  plural  second  arm  members  (24,  26,  28) 
interconnected  to  said  first  arm  member  (22b, 
32b,  42b),  and  having  rotatable  members  (23, 
25,  27)  between  said  second  arm  members 
(24,  26,  28),  at  least  one  of  said  rotatable 

members  (23,  25)  being  rotatable  about  a  hori- 
zontal  axis  and  another  of  said  rotatable  mem- 
bers  (27)  being  rotatable  about  a  vertical  axis, 
said  holding  member  (H)  provided  at  a  leading 

5  edge  of  said  second  arm  members  (24,  26, 
28),  and  said  releasing  means  (30k)  for  releas- 
ing  material  (3)  being  held  by  said  holding 
member  (H)  during  pressing  for  bending  by 
said  press  brake  (1), 

io  said  arm  base  (21,  31,  41)  is  intercon- 
nected  to  said  base  am  member  (22,  32,  42) 
for  moving  said  base  arm  member  (22,  32,  42) 
reciprocally  between  a  pressing  section  of  said 
press  brake  (1)  and  a  piled  portion  of  said 

is  material  (3),  said  arm  base  (21,  31,  41)  being 
positioned  substantially  in  a  plane  defined  by 
being  outside  of  a  region  that  is  opposite  a 
front  portion  and  a  side  portion  of  said  press 
brake  (1),  plate  shaped  material  (3)  being  car- 

20  ried  in  and  out  of  said  pressing  section  of  said 
press  brake  (1)  at  said  front  portion  thereof. 

2.  An  industrial  robot  as  set  forth  in  claim  1, 
wherein  said  first  arm  member  (22b,  32b,  42b) 

25  has  a  length  sufficient  to  position  its  leading 
end  opposite  the  front  center  portion  of  said 
press  brake  (1). 

3.  An  industrial  robot  as  set  forth  in  claim  1  or  2, 
30  wherein  said  control  means  (20)  outputs  an 

operation  command  to  each  rotatable  member 
(23,  25,  27)  of  said  second  arm  members  (24, 
26,  28)  to  move  said  holding  member  (H)  to  a 
predetermined  position  with  respect  to  material 

35  (3)  bent  by  said  press  brake  (1). 

4.  An  industrial  robot  as  set  forth  in  one  of  claims 
1  to  3,  wherein  said  holding  member  (H)  in- 
cludes  a  third  arm  member  (29)  and  attracting 

40  heads  (30)  provided  on  said  third  arm  member 
(29),  said  attracting  heads  (30)  attracting  said 
material  (3)  by  contacting  said  material  (3)  and 
discharging  air,  said  releasing  means  (30k)  be- 
ing  a  forcible  releasing  mechanism  (30k)  at- 

45  tached  to  said  attracting  heads  (30)  for  releas- 
ing  said  material  (3),  said  forcible  releasing 
mechanism  (30k)  being  driven  by  a  releasing 
command  from  said  control  means  (20). 

50  5.  An  industrial  robot  as  set  forth  in  one  of  claims 
1  to  4,  wherein  said  arm  base  (21,  31,  41)  has 
a  base  arm  moving  member  positioned  above 
a  floor. 

55  6.  A  pressing  system  comprising  an  industrial 
robot  according  to  one  of  claims  1  to  5. 

7.  A  pressing  system  as  set  forth  in  claim  6, 
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further  comprising: 
a  support  base  (5),  provided  with  said 

press  brake  (1),  for  supporting  said  material 
(3); 

said  support  base  (5)  including:  5 
plural  support  arms  (53)  for  supporting 

said  material  (3);  and 
a  rotating  mechanism  (9)  for  rotating  said 

support  arms  (53)  in  a  horizontal  plane, 
wherein  the  distance  between  said  support  10 

arms  (53)  is  not  narrower  than  said  holding 
member  (H). 

8.  A  method  for  pressing  a  plate  shaped  material 
by  using  a  press  brake  (1)  for  pressing  said  is 
material  (3)  for  bending,  and  an  industrial  robot 
(2),  having  arm  members  with  a  base  arm  (22, 
32,  42)  formed  at  a  base  portion  thereof  and  a 
working  arm  (W)  connected  to  said  base  arm 
(22,  32,  42),  for  carrying  said  material  (3)  in  20 
and  out  of  said  press  brake  (1),  wherein  carry- 
ing  in  and  out  said  material  (3)  includes  the 
steps  of: 

(a)  acquiring  said  material  (3)  with  a  holding 
member  (H);  25 
(b)  transporting  said  material  (3)  toward  said 
press  brake  (1)  by  moving  said  base  arm 
(22,  32,  42) 
(c)  carrying  said  material  (3)  in  said  press 
brake  (1)  by  cooperating  said  base  arm  (22,  30 
32,  42)  and  said  working  arm  (W); 
(d)  releasing  said  material  (3)  by  stopping 
said  holding  member  (H)  from  holding  said 
material  (3); 
(e)  bending  said  material  (3)  with  said  press  35 
brake  (1); 
(f)  grasping  and  holding  said  material  (3) 
bent  by  said  press  brake  (1)  with  said  hold- 
ing  member  (H)  and  carrying  said  material 
(3)  out  of  said  press  brake  (1),  characterised  40 
in  that 
in  step  (b)  said  held  material  is  transported 
along  a  path  that  is  substantially  in  a  plane 
defined  by  a  lower  portion  of  said  press 
brake  (1)  and  the  starting-point  of  which  is  45 
outside  of  a  region  that  is  opposite  a  front 
portion  of  said  press  brake  (1) 
between  steps  (d)  and  (e)  by  cooperating 
said  base  arm  (22,  32,  42)  and  said  working 
arm  (W)  said  holding  member  (H)  is  brought  so 
into  a  position  below  said  material  (3)  and 
during  step  (e)  said  holding  member  (H)  is 
moved  supporting  the  bent  portion  of  said 
material  (3)  such  that  said  holding  member 
(H)  follows  a  bending  velocity  of  said  ma-  55 
terial  (3). 

9.  A  method  as  set  forth  in  claim  8,  further  com- 

prising  the  steps  of: 
(g)  temporarily  supporting  said  material  (3) 
carried  out  of  said  press  brake  (1)  with  a 
support  base  (5)  provided  at  a  front  portion 
of  said  press  brake  (1)  for  carrying  in  and 
out  of  said  press  brake  (1);  and 
(h)  holding  said  supported  material  (3)  with 
said  holding  member  (H). 

10.  A  method  as  set  forth  in  claim  8,  further  com- 
prising  a  step  of: 

(i)  contacting  said  holding  member  (H)  with 
said  material  (3)  so  as  to  evade  holes  (3a) 
in  said  material  (3)  by  rotating  said  working 
arms  (W)  about  said  base  arm  member  (22, 
32,  42)  when  said  material  (3)  has  holes 
(3a)  in  its  predetermined  position. 

11.  A  method  as  set  forth  in  claim  8,  further  com- 
prising  a  step  of: 

(j)  moving  said  holding  member  (H)  to  a 
waiting  region,  which  is  a  non-operating  re- 
gion  of  said  working  arms  (W),  by  rotating 
said  working  arms  (W)  about  said  base  arm 
member  (22,  32,  42)  before  step  (a)  is  start- 
ed  or  after  step  (g)  is  finished. 

12.  A  method  as  set  forth  in  claim  8  or  9,  wherein 
one  or  more  press  brakes  (1)  are  further  in- 
cluded  for  performing  different  types  of  press- 
ing,  and  further  comprising  a  step  of: 

(k)  moving  said  holding  member  (H)  for 
performing  processing  for  bending  with  any 
one  of  said  press  brakes  (1)  by  rotating  said 
working  arms  (W)  about  said  base  arm 
member  (22,  32,  42). 

Patentanspruche 

1.  Industrieroboter  (2)  zum  Verbringen  eines  plat- 
tenformigen  Materiales  (3)  in  eine  Abkantpres- 
se  (1),  die  das  Material  (3)  pre/St  und  biegt,  und 
aus  dieser  heraus,  mit  Armteilen,  die  ein  Halte- 
teil  (H)  zum  Halten  des  Materiales  (3)  und  eine 
Freigabevorrichtung  (30k)  zur  Beendigung  des 
Haltens  durch  das  Halteteil  (H)  enthalten,  ei- 
nem  Armbett  (21,  31,  41)  zum  Tragen  und 
Bewegen  der  Armteile  und  einer  Steuereinrich- 
tung  (20)  zum  Ausgeben  verschiedener  Be- 
triebsbefehle  an  die  Armteile,  das  Armbett  (21  , 
31,  41),  das  Halteteil  (H)  und  die  Freigabevor- 
richtung  (30k),  dadurch  gekennzeichnet,  da/S 
die  Armteile  ein  Grundarmteil  (22,  32,  42),  das 
im  Grund-Seitenabschnitt  der  Armteile  ange- 
ordnet  ist,  ein  erstes  Armteil  (22b,  32b,  42b), 
das  sich  vom  Grundarmteil  (22,  32,  42)  in 
horizontaler  Richtung  erstreckt,  mehrere  zweit 
Armteile  (24,  26,  28),  die  mit  dem  ersten  Amn- 

io 



19 EP  0  354  559  B1 20 

teil  (22b,  32b,  42b)  verbunden  sind  und  dreh- 
bare  Teile  (23,  25,  27)  zwischen  den  zweiten 
Armteilen  (24,  d26,  28)  haben,  wobei  minde- 
stens  eines  der  drehbaren  Teile  (23,  25)  urn 
eine  horizontale  Achse  drehbar  und  ein  ande-  5 
res  der  drehbaren  Teile  (27)  urn  eine  vertikale 
Achse  drehbar  ist,  das  Halteteil  (H)  am  vorde- 
ren  Ende  der  zweiten  Armteile  (24,  26,  28) 
angeordnet  ist  und  die  Freigabevorrichtung 
(30k)  zum  Freigeben  des  Materiales  (3)  wah-  10 
rend  des  Pressens  zum  Biegen  durch  die  Ab- 
kantpresse  (1)  durch  das  Halteteil  (H)  gehalten 
ist,  aufweisen, 
das  Armbett  (21,  31,  41)  mit  dem  Grundarmteil 
(22,  32,  42)  zum  Bewegen  des  Grundarmteiles  is 
(22,  32,  42)  hin  und  her  zwischen  einem  Pre/S- 
abschnitt  der  Abkantpresse  (1)  und  einem  Sta- 
pelabschnitt  des  Materiales  (3)  verbunden  ist, 
wobei  das  Armbett  (21,  31,  41)  im  wesentli- 
chen  in  einer  Ebene  angeordnet  ist,  die  da-  20 
durch  bestimmt  ist,  da/S  sie  au/Serhalb  eines 
Gebietes  liegt,  das  gegenuber  dem  Vorderab- 
schnitt  und  einem  Seitenabschnitt  der  Abkant- 
presse  (1)  liegt,  wobei  das  plattenformige  Ma- 
terial  (3)  in  den  Pre/Sabschnitt  der  Abkantpres-  25 
se  (1)  und  aus  diesem  heraus  in  deren  Vorder- 
abschnitt  verbracht  wird. 

Industrieroboter  nach  Anspruch  1,  wobei  das 
erste  Armteil  (22b,  32b,  42b)  eine  Lange  hat,  30 
die  hinreichend  ist,  urn  sein  vorderes  Ende 
gegenuber  dem  vorderen  Mittelabschnitt  der 
Abkantpresse  (1)  zu  positionieren. 

Industrieroboter  nach  Anspruch  1  oder  2,  wo-  35 
bei  die  Steuereinrichtung  (20)  einen  Betriebs- 
befehl  an  jedes  drehbare  Teil  (23,  25,  27)  der 
zweiten  Armteile  (24,  26,  28)  ausgibt,  urn  das 
Halteteil  (H)  in  eine  vorbestimmte  Position  be- 
zuglich  des  Materiales  (3),  das  durch  die  Ab-  40 
kantpresse  (1)  gebogen  wird,  zu  bewegen. 

Industrieroboter  nach  einem  der  Anspruche  1 
bis  3,  wobei  das  Halteteil  (H)  ein  drittes  Armteil 
(29)  und  Anziehkopfe  (30),  die  am  dritten  Arm-  45 
teil  (29)  angeordnet  sind,  aufweist,  wobei  die 
Anziehkopfe  (30)  des  Material  (3)  durch  Kon- 
taktieren  des  Materiales  (3)  und  Absaugen  von 
Luft  anziehen  und  die  Freigabevorrichtung 
(30k)  ein  Zwangs-Freigabemechanismus  (30k)  so 
ist,  der  an  den  Anziehkopfen  (30)  zum  Freige- 
ben  des  Materiales  (3)  befestigt  ist,  wobei  der 
Zwangs-Freigabemechanismus  (30k)  durch  ei- 
nen  Freigabebefehl  von  der  Steuereinrichtung 
(20)  angesteuert  wird.  55 

Industrieroboter  nach  einem  der  Anspruche  1 
bis  4,  wobei  das  Armbett  (21,  31,  41)  ein  uber 

einer  Grundplatte  positioniertes  Grundarm-Be- 
wegungsteil  hat. 

6.  Pre/Ssystem,  das  einen  Industrieroboter  nach 
einem  der  Anspruche  1  bis  5  aufweist. 

7.  Pre/Ssystem  nach  Anspruch  6,  weiter  aufwei- 
send: 
ein  Trag-Grundteil  (5),  das  an  der  Abkantpres- 
se  (1)  vorgesehen  ist,  zum  Halten  des  Materia- 
les  (3), 
wobei  das  Trag-Grundteil  (5)  enthalt: 
mehrere  Tragarme  (53)  zum  Tragen  des  Mate- 
riales  (3)  und 
einen  Drehmechanismus  (9)  zum  Drehen  der 
Tragarme  (53)  in  einer  horizontalen  Ebene, 
wobei  der  Abstand  zwischen  den  Tragarmen 
(53)  nicht  schmaler  als  das  Halteteil  (H)  ist. 

8.  Verfahren  zum  Pressen  eines  plattenformigen 
Materiales  unter  Verwendung  einer  Abkant- 
presse  (1)  zum  Pressen  des  Materiales  (3) 
zum  Biegen  und  eines  Industrieroboters  (2), 
der  Armteile  mit  einem  Grundarm  (22,  32,  42), 
der  in  einem  Grundabschnitt  davon  gebildet 
ist,  und  einen  Arbeitsarm  (W),  der  mit  dem 
Grundarm  (22,  32,  42)  verbunden  ist,  aufweist, 
zum  Verbringen  des  Materiales  (3)  in  die  Ab- 
kantpresse  (1)  und  aus  dieser  heraus,  wobei 
das  Verbringen  des  Materiales  (3)  hinein  und 
heraus  die  Schritte  enthalt: 

(a)  Erfassen  des  Materiales  (3)  mit  einem 
Halteteil  (H), 
(b)  Transportieren  des  Materiales  (3)  zur 
Abkantpresse  (1)  durch  Bewegen  des 
Grundarmes  (22,  32,  42), 
(c)  Verbringen  des  Materiales  (3)  in  die  Ab- 
kantpresse  (1)  durch  Zusammenwirken  des 
Grundarmes  (22,  32,  42)  und  des  Arbeitsar- 
mes  (W), 
(d)  Freigeben  des  Materiales  (3)  durch  Be- 
endigung  des  Haltens  des  Materiales  (3) 
durch  das  Halteteil  (H), 
(e)  Biegen  des  Materiales  (3)  mit  der  Ab- 
kantpresse  (1), 
(f)  Ergreifen  und  Halten  des  Materiales  (3), 
das  durch  die  Abkantpresse  (1)  gebogen 
wurde,  mit  dem  Halteteil  (H)  und  Verbringen 
des  Materiales  (3)  aus  der  Abkantpresse  (1) 
heraus,  dadurch  gekennzeichnet,  da/S 
im  Schritt  (b)  das  gehaltene  Material  langs 
eines  Weges  transportiert  wird,  der  im  we- 
sentichen  in  einer  Ebene  ist,  die  durch  ei- 
nen  unteren  Abschnitt  der  Abkantpresse  (1) 
definiert  ist,  und  dessen  Anfangspunkt  au- 
Cerhalb  eines  Gebietes  liegt,  das  gegenuber 
einem  Vorderabschnitt  der  Abkantpresse  (1) 
liegt, 
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zwischen  den  Schritten  (d)  und  (e)  durch 
Zusammenwirken  des  Grundarmes  (22,  32, 
42)  und  des  Arbeitsarmes  (W)  das  Halteteil 
(H)  in  eine  Position  unterhalb  des  Materiales 
(3)  gebracht  wird  und 
wahrend  des  Schrittes  (e)  das  Halteteil  (H), 
den  gebogenen  Abschnitt  des  Materiales  (3) 
tragend,  so  bewegt  wird,  da/S  das  Halteteil 
(H)  einer  Biegegeschwindigkeit  des  Materia- 
les  (3)  folgt. 

9.  Verfahren  nach  Anspruch  8,  weiter  aufweisend 
die  Schritte: 

(g)  zeitweiliges  Halten  des  Materiales  (3), 
das  aus  der  Abkantpresse  (1)  herausge- 
bracht  wurde,  mit  einem  Trag-Grundteil  (5), 
das  in  einem  Vorderabschnitt  der  Abkant- 
presse  (1)  angeordnet  ist,  zum  Verbringen 
in  die  Abkantpresse  (1)  und  aus  dieser  her- 
aus  und 
(h)  Festhalten  des  gehaltenen  Materiales  (3) 
mit  dem  Halteteil  (H). 

10.  Verfahren  nach  Anspruch  8,  weiter  aufweisend 
einen  Schritt: 

(i)  In-Kontakt-Bringen  des  Halteteiles  (H)  mit 
dem  Material  (3)  so,  da/S  Locher  (3a)  im 
Material  (3)  umgangen  werden,  indem  die 
Arbeitsarme  (W)  urn  das  Grundarmteil  (22, 
32,  42)  gedreht  werden,  wenn  das  Material 
(3)  Locher  (3a)  in  einer  vorbestimmten  Lage 
hat. 

11.  Verfahren  nach  Anspruch  8,  weiter  aufweisend 
einen  Schritt: 

(j)  Bewegen  des  Halteteiles  (H)  in  ein  War- 
tegebiet,  welches  ein  Nicht-Betriebs-Gebiet 
des  Arbeitsarmes  (W)  ist,  durch  Drehen  der 
Arbeitsarme  (W)  urn  das  Grundarmteil  (22, 
32,  42),  bevor  der  Schritt  (a)  begonnen  wird 
oder  nachdem  der  Schritt  (g)  beendet  ist. 

12.  Verfahren  nach  Anspruch  8  oder  9,  wobei  wei- 
terhin  eine  oder  mehrere  Abkantpressen  (1) 
enthalten  sind,  zum  Ausfuhren  unterschiedli- 
cher  Arten  von  Pressungen,  und  weiter  aufwei- 
send  einen  Schritt: 

(k)  Bewegen  des  Halteteiles  (H)  zum  Aus- 
fuhren  einer  Berarbeitung  zum  Biegen 
durch  eine  der  Abkantpressen  (1)  durch 
Drehen  der  Arbeitsarme  (W)  urn  das  Grund- 
armteil  (22,  32,  42). 

Revendicatlons 

1.  Robot  industriel  (2)  pour  introduire  un  materiel 
en  plaques  (3)  dans  une  cintreuse  a  matrices 
(1)  et  pour  Ten  retirer,  laquelle  cintreuse  mouie 

et  cintre  ledit  materiel,  le  robot  comprenant 
des  elements  de  bras  qui  comprennent  un 
element  porteur  (H)  pour  tenir  ledit  materiel  (3) 
ainsi  que  des  moyens  de  degagement  (30k) 

5  pour  arreter  le  soutien  dudit  element  porteur 
(H)  ,  une  base  de  bras  (21,  31,  41)  pour  ap- 
puyer  et  mouvoir  lesdits  elements  de  bras,  et 
des  moyens  de  commande  (20)  pour  sortir  des 
instructions  de  service  differentes  auxdits  ele- 

io  ments  de  bras,  a  ladite  base  de  bras  (21,  31, 
41),  ledit  element  porteur  (H)  et  lesdits  moyens 
de  degagement,  caracterise  en  ce  que 

lesdits  elements  de  bras  comprennent  un 
element  de  bras  de  base  (22,  32,  42)  position- 

15  ne  a  une  partie  laterale  de  base  desdits  ele- 
ments  de  bras,  un  premier  element  de  bras 
(22b,  32b,  42)  qui  s'etend  en  sens  horizontal 
dudit  element  de  bras  de  base  (22,  32,  42), 
une  pluralite  de  deuxiemes  elements  de  bras 

20  (24,  26,  28)  relies  audit  premier  element  de 
bras  (22b,  32b,  42b),  qui  sont  equipes  des 
elements  pivotants  (23,  25,  27)  entre  lesdits 
deuxiemes  elements  de  bras  (24,  26,  28),  au 
moins  un  desdits  elements  pivotants  (23,  25) 

25  etant  dispose  pour  tourner  autour  d'un  axe 
horizontal  et  un  autre  (27)  desdits  elements 
pivotants  etant  dispose  pour  tourner  autour 
d'un  axe  vertical,  pendant  que  ledit  element 
porteur  (H)  dispose  a  une  arete  avant  desdits 

30  deuxiemes  elements  de  bras  (24,  26,  28)  ainsi 
que  lesdits  moyens  de  degagement  (30k)  pour 
degager  le  materiel  (3)  tenu  par  ledit  element 
porteur  (H)  au  cours  de  I'operation  de  moulage 
a  cintrage  par  la  cintreuse  a  matrices  (1), 

35  en  ce  que  ladite  base  de  bras  (21,  31,  41) 
est  reliee  audit  element  de  bras  de  base  (22, 
32,  42)  pour  mouvoir  ledit  element  de  bras  de 
base  (22,  32,  42)  dans  les  deux  sens  entre  une 
partie  de  moulage  de  la  cintreuse  a  matrices 

40  (1)  et  une  partie  en  pile  dudit  materiel  (3), 
ladite  base  de  bras  (21,  31,  41)  etant  position- 
nee  essentiellement  dans  un  plan  defini  par 
son  positionnement  en  dehors  d'une  zone  op- 
posee  a  une  partie  avant  et  une  partie  laterale 

45  de  la  cintreuse  a  matrices  (1),  pendant  que  le 
materiel  en  plaques  (3)  est  introduit  dans  la 
partie  de  moulage  de  la  cintreuse  a  matrices 
(I)  et  en  retire  a  une  partie  avant  de  la  dernie- 
re. 

50 
2.  Robot  industriel  selon  la  revendication  1,  dans 

lequel  ledit  premier  element  de  bras  (22b,  32b, 
42b)  presente  une  longueur  suffisante  pour  le 
positionnement  de  son  extremite  avant  en  face 

55  de  la  partie  centrale  avant  de  ladite  cintreuse  a 
matrices  (1). 

3.  Robot  industriel  selon  la  revendication  1  ou  2, 
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dans  lequel  lesdits  moyens  de  commande  (20) 
sortent  une  instruction  de  service  a  chacun 
desdits  elements  pivotants  (23,  25,  27)  desdits 
deuxiemes  elements  de  bras  (24,  26,  28)  pour 
mouvoir  ledit  element  porteur  (H)  dans  une 
position  determinee  relative  au  materiel  (3)  cin- 
tre  par  ladite  cintreuse  a  matrices  (1). 

4.  Robot  industriel  selon  une  quelconque  des  re- 
vendications  1  a  3,  dans  lequel  ledit  element 
porteur  (H)  comprend  un  troisieme  element  de 
bras  (29)  et  des  tetes  d'attirage  (30)  montes 
sur  ledit  troisieme  element  de  bras  (29),  les- 
quelles  tetes  d'attirage  (30)  attirent  ledit  mate- 
riel  (3)  en  le  contactant  et  dechargent  de  I'air, 
pendant  que  lesdits  moyens  de  degagement 
(30k)  sont  constitues  par  un  mecanisme  de 
degagement  force  (30k)  fixe  auxdites  tetes 
d'attirage  (30)  pour  degager  ledit  materiel  83), 
les  mecanisme  degagement  force  (30k)  etant 
entraTne  par  une  instruction  de  degagement 
qui  provient  desdits  moyens  de  commande 
(20). 

5.  Robot  industriel  selon  une  quelconque  des  re- 
vendications  1  a  4,  dans  lequel  ladite  base  de 
bras  (21,  31,  41)  est  equipee  d'un  element 
moteur  pour  ledit  bras  de  base,  qui  est  posi- 
tionne  sur  un  sol. 

6.  Systeme  de  moulage  comprenant  un  robot  in- 
dustriel  selon  une  quelconque  des  revendica- 
tions  1  a  5. 

7.  Systeme  de  moulage  selon  la  revendication  6, 
comprenant  en  outre: 

une  base  d'appui  (5)  equipe  de  ladite  cin- 
treuse  a  matrices  (1)  pour  supporter  ledit  ma- 
teriel  (3); 

laquelle  base  d'appui  (5)  comprend: 
une  pluralite  de  bras  d'appui  (53)  pour 

porter  ledit  materiel  (3);  et 
un  mecanisme  de  rotation  (9)  pour  tourner 

lesdits  bras  d'appui  (53)  dans  un  plan  horizon- 
tal, 

dans  lequel  la  distance  entre  lesdits  bras 
d'appui  (53)  n'est  pas  plus  etroite  que  la  dis- 
tance  dudit  element  porteur  (H). 

8.  Procede  de  mouler  un  materiel  en  plaques  par 
I'application  d'une  cintreuse  a  matrices  (1) 
pour  mouler  ledit  materiel  (3)  afin  de  le  cintrer, 
et  d'un  robot  industriel  (2)  equipe  des  ele- 
ments  de  bras  a  un  bras  de  base  (22,  32,  42) 
forme  a  une  partie  de  base  et  un  bras  de 
manoeuvre  (W)  relie  audit  bras  de  base  (22, 
32,  42)  pour  introduire  ledit  materiel  dans  la 
cintreuse  a  matrices  (1)  et  pour  Ten  retirer, 

dans  lequel  procede  I'operation  d'introduire  et 
retirer  le  materiel  (3)  comprend  les  etapes 
suivantes: 

(a)  saisir  ledit  materiel  (3)  par  un  element 
5  porteur  (H); 

(b)  transporter  ledit  materiel  (3)  vers  ladite 
cintreuse  a  matrices  (1)  par  mouvement  du- 
dit  bras  de  base  (22,  32,  42); 
(c)  porter  ledit  materiel  (3)  dans  ladite  cin- 

io  treuse  a  matrices  (1)  par  cooperation  entre 
ledit  bras  de  base  (22,  32,  42)  et  ledit  bras 
de  manoeuvre  (W); 

degager  ledit  materiel  (3)  en  arretant  la 
fonction  de  retenue  dudit  element  porteur 

15  (H); 
(e)  cintrer  ledit  materiel  (3)  au  moyen  de 
ladite  cintreuse  a  matrices  (1); 
(f)  saisir  et  tenir  ledit  materiel  (3)  cintre  par 
ladite  cintreuse  a  matrices  (1),  au  moyen 

20  dudit  element  porteur  (H)  et  enlever  dudit 
materiel  (3)  de  ladite  cintreuse  a  matrices 
(1), 
caracterise  en  ce 

qu'au  cours  de  I'etape  (b)  ledit  materiel 
25  tenu  est  transports  suivant  une  voie  qui  se 

trouve  essentiellement  dans  un  plan  defini 
par  une  partie  inferieure  de  ladite  cintreuse 
a  matrices  (1),  dont  le  point  de  depart  se 
trouve  en  dehors  d'une  zone  en  face  d'une 

30  partie  avant  de  ladite  cintreuse  a  matrices 
(1), 

qu'entre  les  etapes  (d)  et  (e),  par  coo- 
peration  dudit  bras  de  base  (22,  32,  42)  et 
ledit  bras  de  manoeuvre  (W),  ledit  element 

35  porteur  (H)  est  porte  dans  une  position  en 
dessous  dudit  materiel  (3), 

et  en  ce  qu'au  cours  de  I'etape  (E)  ledit 
element  porteur  (H)  est  agence  en  portant 
la  partie  cintre  dudit  materiel  (3),  d'une  fa- 

40  con  que  ledit  element  porteur  (H)  suit  une 
vieesse  de  cintrage  dudit  materiel  (3). 

9.  Procede  selon  la  revendication  8,  comprenant 
en  outre  les  etapes  suivantes: 

45  (g)  porter  temporairement  ledit  materiel  (3) 
retire  de  ladite  cintreuse  a  matrices  (1),  par 
une  base  d'appui  (5)  disposee  a  une  partie 
avant  de  ladite  cintreuse  a  matrices  (1)  pour 
introduire  le  materiel  dans  ladie  cintreuse  a 

50  matrices  (1)  et  pour  Ten  retirer;  et 
(h)  tenir  ledit  materiel  (3)  appuye  par  ledit 
element  porteur  (H). 

10.  Procede  selon  la  revendication  8,  comprenant 
55  en  outre  une  etape 

(i)  de  contacter  ledit  element  porteur  (H) 
avec  ledit  materiel  (3)  afin  d'eviter  des  trous 
(3a)  dans  ledit  materiel  (3),  en  tournant  les- 
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dits  bras  de  manoeuvre  (W)  autour  dudit 
element  de  bras  de  base  (22,  32,  42)  si  ledit 
materiel  (3)  presente  des  trous  (3a)  dans  sa 
position  determinee. 

5 
11.  Procede  selon  la  revendication  8,  comprenant 

un  outre  une  etape 
(j)  de  mouvoir  ledit  element  porteur  (H) 
dans  une  zone  d'attente  qui  est  une  zone 
de  non-service  desdits  bras  de  manoeuvre  10 
(W),  en  tournant  lesdits  bras  de  manoeuvre 
(W)  autour  ledit  element  de  bras  de  base 
(22,  32,  42)  avant  que  I'etape  (a)  commence 
ou  apres  I'etape  (g)  est  finie. 

75 
12.  Procede  selon  la  revendication  8  ou  9,  dans 

lequel  une  ou  plusieurs  cintreuses  a  matrices 
(1)  additionnelles  sont  comprises  dans  le  sys- 
teme  pour  la  mise  en  oeuvre  des  autres  opera- 
tions  de  moulage,  qui  comprend  en  outre  une  20 
etape 

(k)  de  mouvoir  ledit  element  porteur  (H) 
pour  la  mise  en  oeuvre  d'une  operation  de 
cintrage  au  moyen  d'une  quelconque  desdi- 
tes  cintreuses  a  matrices  (1),  en  tournant  25 
lesdits  bras  de  manoeuvre  (W)  autour  ledit 
element  de  bras  de  base  (22,  32,  42). 
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