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of  the  machine  tool  is  automatically  selected  and 
continuously  controlled  following  the  removal  of 
a  selected  one  of  the  machine  tools  from  the  tool 
storage  means. 

Finally,  it  is  known  from  prior  art  document 
"Design  Engineering",  vol.  51,  No.  4  April  1980, 
pages  13  —  14  that  in  precise  control  of  slide 
motions  acceleration  and  deceleration  rates  can 
be  determined  by  the  inertia  characteristics  of  the 
drive  and  slide  or  can  be  programmed  as  S-curve 
ramp  functions  to  smooth  transistors  between 
speeds. 

It  is  an  object  of  the  present  invention  to 
provide  an  industrial  robot  with  a  capability  of 
selectively  changing  the  speed  characteristics  of 
the  robot  while  in  motion  for  providing  a  maxi- 
mum  work  efficiency  of  the  industrial  robot  at  all 
times. 

The  present  invention  provides  an  industrial 
robot  control  apparatus  comprising  an  operating 
program  memory,  changeover  signal  generator 
means  for  generating  a  changeover  signal  in 
response  to  either  a  sensed  predetermined  para- 
meter  of  said  robot  or  to  operation  of  a  manual 
switch,  and  robot  drive  control  unit  means  for 
instructing  movement  of  said  industrial  robot, 
said  apparatus  being  characterized  in  that  the 
parameter  is  the  weight  of  a  robot  swing  arm 
which  in  use  supports  workpieces  of  different 
weights,  the  movement  of  which  arm  is  con- 
trolled  within  a  polar  coordinate  system,  that  a 
speed  pattern  memory  is  provided  which  stores  a 
plurality  of  speed  patterns  corresponding  to  the 
different  weights,  said  speed  patterns  having  an 
initial  rising  slope  and  a  final  falling  slope,  and 
further  characterized  by  a  changeover  circuit 
means  which  selects  a  speed  pattern  in  response 
to  said  changeover  signal,  said  robot  drive  control 
unit  means  instructing  the  movement  in  accord- 
ance  with  a  selected  operating  program  read  out 
from  said  operating  program  memory  and  a 
speed  pattern  supplied  from  said  speed  pattern 
memory. 

Thus,  according  to  the  present  invention,  the 
above  object  is  achieved  by  an  apparatus  for 
storing  a  plurality  of  desired  speed  patterns 
independently  of  operating  programs,  and 
manually  or  automatically  selecting  and  reading 
out  one  of  such  speed  patterns  in  response  to  a 
changeover  signal.  The  changeover  signal  can  be 
generated  with  a  workpiece  sensor,  particularly,  a 
weight  sensor,  or  otherwise  produced  using  a 
manual  switch. 

The  present  invention  will  now  be  described 
with  reference  to  the  drawings  which  illustrate  a 
preferred  embodiment  of  the  invention,  and  in 
which: 

Fig.  1  is  a  block  diagram  of  an  operatioal  control 
apparatus  for  an  industrial  robot  constructed 
according  to  the  present  invention,  and 

Fig.  2  is  a  graph  of  speed  patterns  used  in  the 
apparatus  of  Fig.  1. 

Fig.  1  shows  the  overall  arrangement  of  a 
control  system  for  an  industrial  robot  of  the 
multiple-articulation  type.  The  control  system 

Description 

The  present  invention  relates  to  an  operation 
control  apparatus  for  selectively  setting  optimum 
speed  characteristics  for  movements  of  an  indus-  5 
trial  robot. 

Industrial  robots  such  as  assembly  robots  are 
capable  of  performing  tasks  such  as  gripping 
workpieces  and  supplying  the  workpieces  one  by 
one  to  a  specified  location  for  assembly  into  10 
completed  products.  The  speed  of  movement  of 
the  assembly  robot  while  in  motion  is  generally 
set  at  a  fixed  maximum.  However,  in  the  case 
where  the  maxinimum  permissible  speed  for  a 
task  is  lower  than  the  fixed  maximum,  the  oper-  w 
ating  program  must  be  corrected  or  changed  as 
otherwise  the  workpiece  could  be  damaged  or  the 
work  efficiency  lowered.  Such  a  program  correc- 
tion  or  change  is  one  of  the  factors  responsible  for 
less  than  totally  effective  utilization  of  prior  art  20 
industrial  robots. 

Prior  art  document  US  —  A  —  4,156,835  discloses 
a  servo  system  which  includes  a  servo  loop 
incorporating  an  articulated  mechanical  arm  for 
other  controllable  elements  and  an  accommoda-  25 
tion  branch.  In  this  servo  system  the  transfer 
characteristics  may  be  readily  adjusted  to  con- 
strain  the  controllable  element  to  accomplish  a 
desired  task.  The  accommodation  branch  transfer 
characteristics  may  be  readily  modified  to  accom-  30 
plish  the  performance  of  many  different  tasks 
without  modifications  to  other  portions  of  the 
system.  In  this  known  servo  system  higher  level 
task  commands  indicate  to  a  computer  that  a  peg 
is  to  be  put  in  a  hole,  and  commands  represent  35 
velocity  commands  expressed  in  the  coordinate 
of  an  arm's  gripper.  A  coordinate  conversion 
apparatus  converts  the  commands  in  desired 
commands  expressed  in  the  coordinates  of  the 
degrees  of  freedom  of  the  arm.  When  the  tip  of  40 
the  pig  hits  the  mouth  of  a  hole,  forces  and 
torques  are  exerted  on  the  peg.  These  forces  and 
torques  are  sensed  by  a  sensing  apparatus  and 
expressed  in  the  coordinate  of  the  gripper.  The 
sensing  apparatus  signals  are  sent  to  an  accom-  45 
modation  branch  which  generates  velocity  modi- 
fication  commands  in  gripper  coordinates.  The 
net  velocity  commands  are  then  converted,  as 
before,  into  motion  commands  in  the  controllable 
degrees  of  freedom  of  the  arm.  50 

Furthermore,  prior  art  document  US  —  A  — 
4,209,273  discloses  a  machine  tool  speed  control 
system  for  automatically  selecting  and  con- 
tinuously  controlling  the  rotational  speed  of  a 
typical  machine  tool.  In  this  system,  a  plurality  of  55 
sensors  are  provided  adjacent  to  storage  recep- 
tacles  for  each  of  the  tools  or  tool  holders.  When  a 
tool  is  removed  from  the  storage  location,  a  pre- 
set  speed  reference  signal  is  generated  respon- 
sive  thereto  for  controlling  the  rotational  speed  of  60 
the  machine  tool.  Furthermore,  a  rotational  speed 
sensor  may  also  be  included  for  continuously 
correcting  the  rotational  speed  of  the  machine 
tool  for  speed  variations  due  to  loading,  voltage 
variations,  etc.  In  this  manner,  the  proper  speed  es 
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signal  generator  16  can  be  implemented  with  a 
manual  changeover  switch  or  a  workpiece  weight 
sensor.  The  workpiece  weight  sensor  auto- 
matically  measures  the  weight  of  a  workpiece  as 
delivered  and  generates  an  analog  or  digital 
changeover  signal  indicative  of  a  measured 
weight  range. 

The  programming  unit  3  stores  a  number  of 
desired  operating  programs  and  delivers  a 
requested  one  of  the  stored  operating  programs 
to  the  operation  control  unit  2.  The  programming 
unit  3  is  composed  of  a  control  input  device  22 
such  as  a  keyboard  for  inputting  program  data, 
mode  data  and  other  iputs;  a  RAM  memory  23  for 
temporarily  storing  input  data;  an  external 
memory  24  such  as  a  magnetic  tape  or  a  magnetic 
disk  having  a  large  storage  capacity  for  storing  a 
multiplicity  of  operating  programs;  and  an  arith- 
metic  processor  25  in  the  form  of  a  CPU  including 
a  control  unit  and  an  arithmetic  unit  and  a  register 
for  storing  processing  programs  (which  include 
editing  programs,  coordinate  transformation 
formulas,  offset  processing  programs,  and  a 
machine  language  compiling  program),  editing 
the  operating  programs  based  on  input  data  from 
the  memory  33,  and  performing  operations  such 
as  coordinate  transformation  and  conversion  to 
machine  language.  The  programming  unit  3  also 
has  an  offset  command  device  26  for  supplying 
the  arithmetic  processor  35  with  offset  or 
positional  correction  command  signals  and  a 
communication  circuit  27  for  delivering  a  pro- 
dessed,  completed  operating  program  from  the 
arithmetic  processor  25  to  the  operation  control 
unit  2. 

Operation  of  the  control  system  thus  con- 
structed  will  now  be  described.  The  programmer 
operates  the  control  input  device  22  to  supply 
input  data  such  as  operating  positions  (in  Carte- 
sian  coordinates  and  an  angular  displacement  for 
a  chuck)  and  external  input  conditions  according 
to  a  predetermined  preparation  procedure  based 
on  a  PTP  (Point-To-Point)  system,  for  example. 
The  input  data  is  temporarily  stored  in  the 
memory  23  and  then  stored  in  its  completed  form 
in  the  external  memory  24  at  specified  addresses. 

When  the  programming  unit  3  is  to  deliver  an 
operating  program  stored  in  the  external  memory 
24  to  the  operation  control  unit  2,  the  program- 
ming  unit  3  and  the  operation  control  unit  2  are 
interconnected  as  an  on-line  system  by  the  com- 
munication  cable  4,  and  thereafter  a  required 
operating  program  is  read  from  the  external 
memory  24  into  the  memory  23  using  a  program 
transfer  input  operation.  Then,  the  arithmetic 
processor  24  operates  to  convert  the  content  of 
the  memory  23  into  polar  coordinates  and  then 
into  machine  language  using  prestored  arithmetic 
instructions.  The  data  expressed  in  machine 
language  is  fed  through  the  communication 
circuit  27  and  the  communication  cable  4  to  the 
communication  circuit  5  in  the  operation  control 
unit  2.  At  this  time,  the  operation  control  unit  2  is 
set  in  an  operating  program  storing  mode  by  the 
mode  setting  control  input  device  17,  with  the 

includes  an  operation  control  unit  2  and  a  pro- 
gramming  unit  3.  The  operation  control  unit  2  and 
the  programming  unit  3  are  interconnected  by  a 
detachable  communication  cable  4. 

The  operation  control  unit  2  serves  to  control  s 
the  operation  of  an  industrial  robot  1  of  the  polar- 
coordinate  type.  That  is,  an  industrial  robot  which 
operates  in  response  to  data  supplied  in  polar- 
coordinates.  The  operation  control  unit  2  is  com- 
posed  of  a  communication  circuit  5  for  receiving  to 
processed  operating  programs  transferred  from 
the  programming  unit  3,  a  plurality  of  operating 
program  memories,  6,  7,  ...  10  (five  memories  in 
the  illustrated  embodiment)  for  storing  a  plurality 
of  processed  operating  programs  delivered  from  15 
the  communication  circuit  5,  a  selector  circuit  11 
for  switching  data  bases  to  select  writing  or 
reading  of  the  operating  programs,  a  robot  drive 
control  unit  12  which  supplies  the  signals  which 
directly  control  the  industrial  robot  1  to  carry  out  20 
the  required  motions,  a  decision  circuit  13  for 
setting  the  selector  circuit  1  1  for  a  desired  oper- 
ating  mode,  a  speed  pattern  memory  14  for 
storing  in  a  ROM  a  plurality  of  different  speed 
patterns,  for  example,  three  speed  patterns  A,  B,  25 
C  as  shown  in  Fig.  2,  a  changeover  circuit  15  for 
selective  switching  between  reading  operations 
for  the  speed  patterns  A,  B,  C,  and  a  changeover 
signal  generator  16  for  supplying  changeover 
signals  to  the  changeover  circuit  15.  30 

Each  of  the  operating  program  memories  6,  7, 
...  10  is  implemented  with  a  RAM  and  an  auxili- 
ary  power  supply  or  battery  which  automatically 
is  connected  to  the  RAM  upon  failure  of  the 
commercial  power  source  so  that  the  stored  35 
content  of  the  RAM  will  be  protected  at  all  times 
against  accidental  erasure.  The  selector  circuit  11 
can  manually  be  controlled  by  a  control  input 
device  17  and  the  decision  circuit  13  for  mode 
settings.  The  robot  drive  control  unit  12  has  a  40 
control  circuit  19,  an  external  input  and  output 
control  circuit  20  and  a  motor  drive  circuit  21. 

When  the  operator  selects  a  continuous  oper- 
ation  mode  using  the  control  input  device  17,  the 
control  circuit  19  enables  the  selecfor  circuit  11  to  45 
deliver  the  stored  content  read  out  of  one  of  the 
operating  program  memories  6,  7,  ...  10,  that  is, 
the  selected  processed  operating  program,  to  the 
motor  drive  circuit  21.  The  external  input  and 
output  control  circuit  20  is  responsive  to  motions  so 
of  the  industrial  robot  1  by  detecting  its  oper- 
ations  and  positions  with  limit  switches,  encoders 
and  the  like  and  delivering  data  thereof  to  the 
control  circuit  19.  The  motor  drive  circuit  21 
receives  signals  from  the  external  input  and  ss 
output  control  circuit  20  based  on  the  content  of 
the  read-out  selected  operating  program,  con- 
firms  such  signals  successively,  and  in  response 
thereto,  sends  command  signals  to  pulse  motors 
1a,  1b  of  the  industrial  robot  1  to  cause  the  robot  so 
to  carry  out  the  designated  motions.  The  change- 
over  signal  generator  16  supplies  a  changeover 
signal  to  the  changeover  circuit  15  for  selecting  an 
appropriate  one  of  the  speed  patterns  A,  B,  C  from 
the  speed  pattern  memory  14.  The  changeover  65 
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rearward  stroke  then  on  the  forward  stroke.  For 
such  an  operation,  a  workpiece  weight  sensor  is 
provided  as  a  changeover  signal  generator  16  on 
the  robot  arm.  With  such  an  arrangement,  since 
the  weight  of  the  robot  arm  is  reduced  on  the 
rearward  stroke  after  the  workpiece  has  been 
released  by  the  robot  when  a  signal  is  received 
from  the  changeover  signal  generator  16  indica- 
tive  of  such  a  weight  reduction,  the  speed  pattern 
A  can  be  selected. 

Such  speed  changeovers  for  reciprocating 
movements  can  be  carried  out  by  the  operating 
program.  As  shown  in  Fig.  1,  the  data  of  an 
operating  program  is  delivered  (as  indicated  by  a 
broken  line)  from  the  selector  circuit  11  to  the 
changeover  circuit  15.  On  the  forward  stroke,  the 
changeover  circuit  15  is  supplied  with  a 
changeover  signal  by  a  manual  changeover 
switch  of  the  changeover  signal  generator  16.  On 
the  rearward  stroke,  however,  input  of  such  a 
changeover  signal  is  inhibited  or  invalidated. 
During  periods  when  there  is  no  changeover 
signal,  the  changeover  circuit  15  continues  to 
supply  the  control  circuit  19  with  the  data  of  the 
speed  pattern  A  from  the  speed  pattern  memory 
14.  Thereafter,  when  the  changeover  signal  is 
received,  a  desired  speed  pattern,  such  as  the 
speed  pattern  C,  is  selected  and  delivered  to  the 
control  circuit  19  on  the  forward  stroke.  Since  no 
changeover  signal  is  effective  for  the  changeover 
circuit  15  on  the  rearward  stroke,  the  control 
circuit  19  drives  the  motor  drive  circuit  21  using 
the  speed  pattern  A. 

The  speed  patterns  or  curves  are  not  limited  to 
the  illustrated  three  types.  Also,  the  speed  curves 
may  be  asymmetrical  with  different  speed 
increase  and  decrease  rates  dependent  on  charac- 
teristics  of  the  workpiece  to  be  handled.  Also,  the 
drive  device  for  the  industrial  robot  1  is  not 
limited  to  pulse  motors. 

With  the  arrangement  of  the  present  invention, 
speed  characteristics  of  an  industrial  robot  while 
in  motion  are  selectively  changed  according  to 
conditions  of  a  workpiece  so  that  all  movements 
of  the  robot  are  carried  out  at  ideal  speeds.  Since 
a  plurality  of  desired  speed  patterns  are  stored 
independently  of  the  operating  programs,  the 
speed  patterns  can  be  selected  independently  of 
and  are  shared  by  the  operating  programs  so  that 
no  conventionally  required  operating  program 
changes  are  necessary.  The  manual  changeover 
switch  employed  as  the  changeover  signal 
generator  can  be  used  to  take  into  consideration 
speed-limiting  factors  other  than  the  weight  of  the 
workpiece.  The  workpiece  weight  sensor  as  the 
changeover  signal  generator  means  can  auto- 
matically  provide  a  speed  setting  proportional  to 
the  workpiece  weight. 

Claims 

1.  An  industrial  robot  control  apparatus  com- 
prising:  an  operating  program  memory  (6  —  10), 
changeover  signal  generator  means  (16)  for 
generating  a  changeover  signal  in  response  to 

selector  circuit  11  operated  to  designate  storage 
addresses  in  preparation  for  data  storage.  The 
processed  operating  program  is  stored  through 
selector  circuit  1  1  into  the  first  operating  program 
memory  6,  for  example.  In  this  manner,  the  5 
operation  control  unit  2  stores  five  processed 
operating  programs.  Subsequently,  the  program- 
ming  unit  3  is  severed  as  an  off-line  system  from 
the  operation  control  unit  2  by  disconnecting  the 
communication  cable  4,  whereupon  the  operation  io 
control  unit  2  can  operate  independently  of  the 
programming  unit  3.  The  operator  then  controls 
the  control  input  device  17  to  enable  the  selector 
circuit  11  to  read  a  desired  operating  program  out 
of  the  program  memory  6,  for  example.  When  a  is 
continuous  operation  mode  is  selected,  the  con- 
trol  circuit  19  reads  the  designated  operating 
program  and  enables  the  motor  drive  circuit  21  to 
energize  the  pulse  motors  1a,  1b  for  driving  an 
arm  of  the  industrial  robot  1.  At  the  same  time,  20 
the  control  circuit  19  receives  signals  from  the 
external  input  and  output  control  circuit  20  indica- 
tive  of  the  motions  of  the  industrial  robot  1  for 
operating  the  industrial  robot  1  under  the  control 
of  the  selected  operating  program.  25 

When  the  changeover  signal  generator  16 
delivers  a  particular  changeover  signal  to  the 
changeover  circuit  15,  the  latter  selects  one  of  the 
speed  patterns  A,  B,  C  (for  example,  the  speed 
pattern  C)  through  the  control  circuit  19.  The  30 
control  circuit  19  divides  a  time  period  required 
for  the  arm  of  the  industrial  robot  1  to  travel  a 
particular  distance  into  stroke  times  t0,  succes- 
sively  reads  speed  values  v0,  v-,,  v2,  ...  on  the 
speed  axis  V  (Fig.  2)  at  respective  times  t0,  t1f  t2,  35 
...  on  the  time  axis  T,  and  delivers  control  signals 
proportional  to  such  speed  values  to  the  motor 
drive  circuit  21.  The  motor  drive  circuit  21 
responds  to  the  supplied  control  signals  by 
changing  a  pulse  frequency,  a  pulse  generation  40 
timing  or  a  pulse  duty  cycle  to  control  the  speeds 
of  rotation  of  the  pulse  motors  1a,  1b.  The 
motions  of  the  industrial  robot  1  are  thus  con- 
trolled  to  match  the  conditions  of  the  workpiece 
to  be  transferred.  45 

The  speed  pattern  A  is  used  to  transfer  a  small 
workpiece  at  a  high  speed  and  to  effect  oper- 
ations  which  are  not  adversely  affected  by  abrupt 
changes  in  speed.  The  speed  pattern  B  is  selected 
when  operations  which  can  tolerate  small  speed  so 
changes  are  to  be  performed.  Use  of  the  speed 
pattern  C  is  dictated  when  a  workpiece  is  to  be 
clamped  with  a  smaller  chuck  force,  or  when  a 
heavy  workpiece  or  a  mass  of  liquid  is  to  be 
transferred  while  undergoing  no  abrupt  speed  55 
changes. 

Speed  and  acceleration  problems  are  usually 
most  troublesome  when  the  workpiece  is  sup- 
plied  on  the  forward  stroke  of  the  arm  of  the 
robot.  For  simple  reciprocating  movements,  the  60 
speed  patterns  on  forward  and  rearward  strokes 
may  not  necessarily  desirably  be  similar  to  each 
other.  For  instances,  it  is  sometimes  preferable 
from  the  standpoint  of  efficiency  to  employ  a 
speed  pattern  A  having  a  faster  speed  on  the  65 
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-plan  nach  Mafcgabe  des  Umschaltsignals  wahlt, 
wobei  die  Roboterantrieb-Steuereinheit  (12)  die 
Bewegung  in  Obereinstimmung  mit  einem 
gewahlten,  aus  dem  Betriebsprogrammspeicher 
(6  —  10)  ausgelesenen  Betriebsprogramm  und 
einem  vom  Geschwindigkeitsmuster-  Oder  -plan- 
speicher  (14)  gelieferten  Geschwindigkeitsmuster 
oder  -plan  anweist. 

2.  Industrieroboter-Steuergerat  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daS  die  Umschaltsig- 
nal-Generatoreinheit  (16)  einen  manuellen  (von 
Hand  betatigbaren)  Umschalter  umfaBt. 

3.  Industrieroboter-Steuergerat  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daS  die  Umschaltsig- 
nal-Generatoreinheit  (16)  einen  Werkstuckge- 
wichtssensor  zur  Erzeugung  eines  als 
Umschaltsignal  benutzten  signals  umfaSt. 

4.  Industrieroboter-Steuergerat  nach  Anspruch 
1,  dadurch  gekennzeichnet,  dalS  mindestens 
einige  der  im  Geschwindigkeitsmuster-  oder 
-planspeicher  (14)  (ab)gespeicherten  Geschwin- 
digkeitsmuster  oder  -plane  asymmetrisch  sind. 

5.  Industrieroboter-Steuergerat  nach  Anspruch 
1,  dadurch  gekennzeichnet,  dalS  ein  Gefalle  min- 
destens  einiger  der  im  Geschwindigkeitsmuster- 
oder  -planspeicher  (14)  (ab)  gespeicherten 
Geschwindigkeitsmuster  oder  -plane  fur  eine 
Bewegung  von  einem  Werkstuck  hinweg  steiler 
ist  als  fur  eine  Bewegung  zum  Werkstuck  hin. 

either  a  sensed  predetermined  parameter  of  said 
robot  or  to  operation  of  a  manual  switch,  and  robot 
drive  control  unit  means  (12)  for  instructing  move- 
ment  of  said  industrial  robot  (1),  characterized  in 
that  the  parameter  is  the  weight  of  a  robot  swing  5 
arm  which  in  use  supports  workpieces  of  different 
weights,  the  movement  of  which  arm  is  controlled 
within  a  polar  coord'nate  system,  that  a  speed 
pattern  memory  (14)  is  provided  which  stores  a 
plurality  of  speed  patterns  corresponding  to  the  w 
different  weights,  said  speed  patterns  having  an 
initial  rising  slope  and  a  final  falling  slope,  and 
further  characterized  by  a  changeover  circuit 
means  (15)  which  selects  a  speed  pattern  in 
response  to  said  changeover  signal,  said  robot  is 
drive  control  unit  means  (12)  instructing  the  move- 
ment  in  accordance  with  a  selected  operating 
program  read  out  from  said  operating  program 
memory  (6  —  1  0)  and  a  speed  pattern  supplied  from 
said  speed  pattern  memory  ( 1 4 ) . .   20 

2.  The  industrial  robot  control  apparatus 
according  to  claim  1,  characterized  in  that  said 
changeover  signal  generator  means  (16)  com- 
prises  a  manual  changeover  switch. 

3.  The  industrial  robot  control  apparatus  25 
according  to  claim  1,  characterized  in  that  said 
changeover  signal  generator  means  (16)  com- 
prises  a  workpiece  weight  sensor  for  producing  a 
signal  which  is  used  as  said  changeover  signal. 

4.  The  industrial  robot  control  apparatus  30 
according  to  claim  1,  characterized  in  that  at  least 
some  of  said  speed  patterns  stored  in  said  speed 
pattern  memory  (14)  are  asymmetrical. 

5.  The  industrial  robot  control  apparatus 
according  to  claim  1,  characterized  in  that  a  slope  35 
of  at  least  some  of  said  speed  patterns  stored  in 
said  speed  pattern  memory  (14)  are  steeper  for 
movement  away  from  a  workpiece  than  for  move- 
ment  toward  said  workpiece. 

40 
Patentanspriiche 

1.  Industrieroboter-Steuergerat,  umfassend: 
einen  Betriebsprogrammspeicher  (6  —  10),  eine 
Umschaltsignal-Generatoreinheit  (16)  zum  Erzeu-  45 
gen  eines  Umschaltsignals  in  Abhangigkeit  von 
entweder  einem  gemessenen  vorbestimmten 
Parameter  des  (Industrie-)Roboters  oder  der  Beta- 
tigung  eines  Handschalters  sowie  eine  Roboter- 
antrieb-Steuereinheit  (12)  zum  Anweisen  einer  so 
Bewegung  des  Industrieroboters  (1),  dadurch 
gekennzeichnet,  dalS  der  Parameter  das  Gewicht 
eines  Roboter-Schwenkarms  ist,  der  im  Betrieb 
Werkstucke  unterschiedlichen  Gewichts  tragt  und 
dessen  Bewegung  innerhalb  eines  Polarkoordina-  55 
tensystem  gesteuert  wird,  daS  ein  Geschwindig- 
keitsmuster-  oder  -planspeicher  (14)  vorgesehen 
ist,  der  eine  Anzahl  von  Geschwindigkeitsmustem 
oder  -planen  entsprechend  den  verschiedenen 
Gewichten  speichert,  wobei  die  Geschwindig-  60 
keitsmuster  oder  -plane  eine  anfangliche 
Anstiegsflanke  und  eine  abschliefcende  Abfall- 
flanke  aufweisen,  und  weiterhin  gekennzeichnet 
durch  eine  Umschaltschaltungseinheit  (15), 
welche  ein(en)  Geschwindigkeitsmuster  oder  65 

Revendications 

1.  Appareil  de  commande  de  robot  industriel, 
comprenant:  une  memoire  de  programmes  d'ex- 
ploitation  (6  —  10),  un  moyen  generateur  de  signal 
de  commutation  (16)  servant  a  produire  un  signal 
de  commutation  en  reponse  a  la  detection  d'un 
parametre  predetermine  dudit  robot  ou  a  I'action- 
nement  d'un  commutateur  manuel,  et  un  moyen. 
(12)  constituant  une  unite  de  commande  d'entraT- 
nement  de  robot  servant  a  donner  une  instruction 
de  deplacement  dudit  robot  industriel  (1),  caracte- 
rise  en  ce  que  le  parametre  est  le  poids  d'un  bras 
oscillant  du  robot  qui,  en  utilisation,  porte  des 
pieces  de  differents  poids,  le  deplacement  dudit 
bras  etant  commande  suivant  un  systeme  de 
coordonnees  polaires,  en  ce  qu'il  est  prevu  une 
memoire  de  configurations  de  vitesses  (14)  qui 
emmagasine  plusieurs  configurations  de  vitesses 
correspondant  aux  differents  poids,  lesdites 
configurations  de  vitesses  presentant  une  pente 
montante  initiale  et  une  pente  descendante  finale, 
et  caracterise  en  outre  par  un  moyen  (15)  consti- 
tuant  un  circuit  de  commutation  qui  selectionne 
une  configuration  de  vitesse  en  reponse  audit 
signal  de  commutation,  ledit  moyen  (12)  consti- 
tuant  I'unite  de  commande  d'entratnement  du 
robot  donnant  I'instruction  de  deplacement  en 
fonction  d'un  programme  d'exploitation  selec- 
tionne  qui  est  lu  dans  ladite  memoire  de  pro- 
grammes  d'exploitation  (6  —  10)  et  d'une  configu- 
ration  de  vitesse  fournie  par  ladite  memoire  de 
configurations  de  vitesses  (14). 

2.  Appareil  de  commande  de  robot  industriel 
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moins  certaines  desdites  configurations  de 
vitesses  emmagasinees  dans  ladite  memoire  de 
configurations  de  vitesses  (14)  sont  asymetri- 
ques. 

5.  Apparei!  de  commande  de  robot  industriel 
selon  la  revendication  1,  caracterise  en  ce  que  les 
pentes  d'au  moins  certaines  desdites  configura- 
tions  de  vitesses  emmagasinees  dans  ladite 
memoire  de  configuration  de  vitesses  (14)  sont 
plus  fortes  pour  un  deplacement  d'ecartement 
par  rapport  a  une  piece  que  pour  un  deplacement 
de  rapprochement  par  rapport  a  ladite  piece. 

selon  la  revendication  1,  caracterise  en  ce  que 
ledit  moyen  generateur  de  signal  de  commutation 
(16)  comprend  un  commutateur  de  commutation 
manuel. 

3.  Appareil  de  commande  de  robot  industriel 
selon  la  revendication  1,  caracterise  en  ce  que 
ledit  moyen  generateur  de  signal  de  commutation 
(16)  comporte  un  detecteur  de  poids  de  piece 
servant  a  produire  un  signal  qui  est  utilise  au  titre 
dudit  signal  de  commutation. 

4.  Appareil  de  commande  de  robot  industriel 
selon  la  revendication  1,  caracterise  en  ce  qu'au 
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