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A  known  form  of  robotic-sensor  comprises  an 
assembly  of  rods,  each  of  which  pass  through  a  - 
coil,  the  inductance  of  which  is  measured.  As 
such  an  assembly  of  rods  comes  down  on  to  an 

5  object  each  rod  will  be  moved  on  touching  the 
object  and  by  measuring  the  inductance  of  the 
coils  it  is  possible  to  determine  the  position  of 
each  rod,  and  thereby  the  shape  of  the  object. 

French  Patent  Specification  2  392  781  (Calige) 
10  describes  a  gripper  in  which  a  single  row  of  pin 

elements  are  separately  and  individually  movable 
sideways,  supposedly  to  grip.  However,  there  is 
no  explanation  as  to  how  this  sideways  move- 
ment  takes  place  and  indeed  it  is  not  clear  that 

15  gripping  is  achieved  in  that  extensions  are  pro- 
vided  to  pass  under  an  object  to  allow  it  to  be 
lifted.  Such  a  construction  requires  individual 
control  of  pins. 

The  inventor  has  devised  an  artificial  hand 
20  device  which  provides  a  new  form  of  robotic- 

gripper  and  robotic-sensor. 
.  The  present  invention  provides  an  artificial 

hand  device  comprising  an  assembly  of  sub- 
stantially  parallel  pins  each  mounted  to  be  cap- 

25  able  of  axial  movement,  to  conform  to  the  profile 
of  an  object  against  which  free  ends  of  the  pins 
are  pressed,  and  of  gripping  the  object  sideways, 
characterised  in  that  the  pins  are  mounted  in  two 
or  more  carriers  as  a  multiple  row  matrix,  lateral 

30  surfaces  of  the  pins  being  movable  laterally  to 
grip  an  object  frictionally  by  lateral  carrier 
movement. 

In  a  preferred  feature  of  the  invention  pin 
movement  sensors  are  provided  to  enable  the 

35  profile  of  an  object  against  which  free  ends  of 
pins  are  pressed  to  be  determined. 

Further  preferred  aspects  of  the  invention  are 
set  out  by  the  accompanying  claims  and  are 
illustrated  by  way  of  example  in  the  following 

40  description  of  two  embodiments  of  the  invention 
with  reference  to  the  drawings  in  which: 

Fig.  1  is  a  schematic  sectional  elevation  show- 
ing  an  object  to  be  picked  up  and  part  of  an 
artificial  hand  device  according  to  one  aspect  of 

45  the  invention; 
Fig.  2  is  a  schematic  bottom  plan  showing  three 

objects  and  part  of  the  artificial  hand  of  Fig.  1  ; 
Fig.  3  illustrates  diagrammatically  how  an  artifi- 

cial  hand  device  according  to  the  invention  can 
so  form  an  image  of  an  object; 

Fig.  4  is  a  sectional  elevation  of  a  pin  forming 
part  of  the  artificial  hand  of  Fig.  1; 

Fig.  5  is  a  plan  view  of  a  pair  of  carrier  plates  for 
the  pins  of  Fig.  4; 

55  Fig.  6  is  a  sectional  view  of  a  pin  from  an 
artificial  hand  device  according  to  a  different 
embodiment  of  the  invention. 

Figs.  1  and  2  show  two  sets  of  pins,  1,  2 
supported  by  carriers  3,  4  and  having  telescopic 

60  free  ends  1a,  2a  movable  axially  relatively  to  the 
carrier.  An  object  5  to  be  picked  up  is  shown  on  a 
level  surface  (Fig.  1  only).  Pins  whose  free  ends 
have  contacted  the  surface  of  the  object  5  have 
ridden  up  and  conform  to  the  surface  of  the  object 

65  5.  To  lift  the  object  5  the  carriers  3,  4  can  he 

Description 

This  invention  relates  to  an  artificial  hand 
device  which  allows  objects  to  be  gripped  and/or 
their  shape  to  be  determined.  The  invention  is 
particularly  useful  in  the  field  of  robotics  for  tasks 
such  as  assembly,  but  is  not  restricted  to  this. 

Robot-gripper  design  for  the  handling  of  a 
given  workpiece  is  difficult  enough,  but  as  the 
number  of  different  parts  to  be  handled  increases, 
so  too  do  the  often  conflicting  design  require- 
ments.  Although  robotic  fingers  can  be  designed 
to  hold  different  sizes  of  object  at  different  points 
along  their  length,  in  many  cases  such  an 
approach  is  not  feasible.  As  a  result,  some  robots 
use  a  double  gripper  consisting  of  two  indepen- 
dent  grippers  on  the  one  robot  wrist.  By  rotating 
the  wrist,  either  gripper  can  be  brought  into 
position  so  that,  for  instance,  one  gripper  might 
be  used  to  place  a  part  into  a  machine  tool  but  the 
other  gripper  used  to  subsequently  remove  the 
part,  by  then  of  different  shape. 

Such  systems  are  satisfactory  when  only  two 
different  shapes  are  to  be  handled,  but  when 
several  variously  shaped  objects  are  present,  a 
change-over  system  is  often  employed.  These 
systems  automatically  replace  either  part  or  all  of 
the  gripper  for  another.  This  may  be  accom- 
plished  by  attaching  different  grippers  to  a  'stub' 
on  the  robot  wrist,  or  else  one  gripper  may 
remain  permanently  attached  and  be  used  to  'pick 
up'  the  alternative  grippers.  Although  expensive 
to  design,  build,  maintain  and  programme, 
change-over  systems  may  be  suitable  if  the  robot 
can  accomplish  the  exchange  during  a  period  in 
which  it  would  otherwise  be  idle.  Unfortunately, 
however,  in  tasks  such  as  assembly,  which  is 
destined  to  be  a  very  major  application  for  the 
new  'generation'  of  robots,  the  robot  tends  to 
'pace'  the  whole  system  it  is  working  with;  any 
time  spent  other  than  actually  assembling  is  time 
wasted  which  is  immediately  reflected  in  an 
increased  final  cost  of  assembly. 

In  such  circumstances,  some  form  of  'universal' 
gripper  is  required  which  can  pick  up  a  wide 
variety  of  different  parts.  Various  such  form- 
adaptable  grippers  have  been  developed  in 
research  laboratories.  A  common  approach  is  to 
employ  three  or  more  (often  independently  con- 
trolled)  jointed  fingers,  analogous  to  a  human 
hand,  but  unfortunately,  the  control  problems  of 
such  systems  are  a  long  way  from  being  solved. 

A  passive  approach  to  form-adapting  uses  a 
conventional  gripper  that  has  fingers  padded  with 
a  loose  lining  filled  with  granular  powder.  When 
an  object  is  gripped,  the  padding  moulds  around 
the  object  surface  and  is  then  'fixed'  prior  to 
moving  the  gripper  by  locking  all  the  granules 
together.  This  may  be  accomplished  either  by 
electro-magnetising  granules  of  iron,  or  by 
applying  a  vacuum  to  the  filling.  However,  with 
both  this  passive  approach  and  with  the 
anthropomorphic  hand,  it  is  difficult  to  sense,  let 
alone  predict,  where  exactly.  a  grasped  object  is 
relative  to  the  robot  wrist. 
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moved  together  (A-A)  to  grip  externally  by  friction 
against  the  lateral  surfaces  of  the  pins,  or  moved 
apart  (B-B)  to  grip  internally.  Suitable  means  for 
moving  the  carriers  include  pneumatic  activators 
as  indicated  diagrammatically  at  A/B.  Suitable  5 
pneumatic  or  other  activators,  for  example 
solenoids,  are  commercially  available. 

Fig.  2  makes  it  clear  that  only  an  object  trans- 
versing  both  sets  of  pins  1,  2  may  be  gripped  by 
this  artificial  hand  device.  Object  6  may  be  grip-  w 
ped  externally  only;  object  5  may  be  gripped 
internally  or  externally;  object  7  will  not  be 
gripped  but  merely  moved  by  the  artificial  hand 
device.  Thus  this  form  of  artificial  hand  device 
allows  selection  between  objects  by  suitable  posi-  15 
tioning  of  the  hand  device,  and  if  necessary 
repeated  cycles  of  selection  of  one  or  more 
objects  from  a  larger  number. 

By  sensing  the  position  of  the  pins  1,  2  it  is 
possible  to  determine  the  profile  of  an  object  5  20 
against  which  it  is  pressed,  or  indeed  of  several 
objects  against  which  it  is  pressed.  This  determi- 
nation  of  the  profile  of  an  object  may  be  done  by 
either  continuously  sensing  the  position  of  the 
pins  1,  2  or  by  sensing  the  position  of  the  artificial  25 
hand  device  at  which  a  pin  first  moves. 

This  latter  method  is  illustrated  by  Fig.  3  which 
shows  a  cone  object  8.  At  a  series  of  position 
along  the  cone  axis  the  distribution  of  those  pins 
which  have  been  moved  from  a  datum  position  is  30 
noted  to  represent  a  section  of  the  cone  8.  By 
successively  moving  the  artificial  hand  device 
along  the  cone  axis  a  series  of  sections  of  the 
object  can  be  determined  and  by  correlating  these 
sections  with  the  distance  moved  by  the  artificial  35 
hand  device  a  profile  of  the  cone  may  be  built  up 
as  shown  at  9.  The  procedure  can  readily  be 
performed  by  a  microprocessor  which  records  at 
regular  intervals  the  coordinates  of  those  pins 
lifted  from  a  datum  position,  the  artificial  hand  40 
device  travelling  along  the  pin  axis  direction  at  a 
known  rate.  By  correlating  pin  coordinates,  time 
of  lifting  of  pins,  and  velocity  of  movement  of  the 
artificial  hand  device  along  the  pin  axis  direction  a 
profile  of  an  object  may  be  built  up  in  the  45 
microprocessor  memory  for  subsequent  pro- 
cessing. 

Other  methods  of  determining  the  profile  of  an 
object  may  be  readily  envisaged  and  the  present 
invention  is  not  restricted  in  scope  by  the  method  so 
used.  For  example  correlation  may  be  made 
between  the  distribution  of  pins  lifted  and  the 
position  along  the  pin  axis  direction  of  the  artifi- 
cial  hand  device  as  determined  by  the  control 
mechanism  of  the  artificial  hand.  55 

Fig.  4  shows  a  suitable  form  of  pin  for  the 
present  invention  together  with  parts  of  carrier 
plates  to  be  described  below.  The  pin  comprises 
inner  and  outer  stainless  steel  electrical  conduc- 
tor  tubes  10,  11  insulated  from  each  other  by  so 
plastics  sheathing  12.  The  inner  conductor  tube 
10  is  supported  by  carrier  13  and  the  outer 
conductor  tube  1  1  is  supported  by  carrier  14.  The 
moving  part  of  the  pin  comprises  a  stainless  steel 
sleeve  15  which  is  a  sliding  fit  over  the  outer  65 

conductor  tube  11.  The  sleeve  15  is  covered  by  a 
plastics  sheath  16  to  give  a  better  grip  on  objects 
to  be  handled.  In  the  end  of  the  sleeve  15  remote 
from  the  carrier  14  is  a  nylon  bush  17  which 
carries  a  stainless  steel  rod  18  at  its  end,  the  rod 
passing  back  through  the  sleeve  15  and  into  the 
inner  conductor  tube  10.  At  the  free  end  of  the  rod 
18  is  a  contact  slider  19  which  is  a  close  sliding  fit 
in  the  inner  conductor  tube  10.  The  sleeve  15  is 
free  to  move  along  the  axis  of  the  outer  conductor 
tube  1  1  between  two  extremes  of  movement.  The 
first  extreme  is  where  the  open  end  20  of  the 
sleeve  meets  the  carrier  14,  the  second  extreme  is 
when  the  contact  slider  19  meets  an  annular 
conducting  end  stop  21  which  is  fixed  in  the  end 
of  the  outer  conductor  tube  11,  and  through 
which  the  rod  18  passes  without  touching.  It  can 
be  seen  that  when  the  sleeve  is  at  its  second 
extreme,  i.e.  furthermost  from  the  carrier  14, 
electrical  contact  may  be  made  between  inner 
conductor  tube  10  and  outer  conductor  tube  11 
through  the  contact  slider  19  and  end  stop  21.  As 
soon  as  the  sleeve  moves  from  this  extreme 
position  the  electrical  contact  is  broken,  contact 
slider  19  moving  away  from  end  stop  21.  The 
contact  slider  19  and  end  stop  21  thus  form  a 
switch  which  is  closed  when  the  sleeve  is  in  its 
second  extreme  position.  Thus  the  second 
extreme  position  of  the  sleeve  15  can  be  used  as  a 
datum  point  for  sensing  contact  with  an  object.  To 
assist  in  the  sleeve  15  returning  to  its  datum  point 
on  moving  away  from  an  object  air  pressure  may 
be  applied  via  the  inner  conductor  tube  10.  An  air 
pressure  of  0  —  3  pounds  per  square  inch  should 
be  adequate  and  this  may  be  applied  either 
continuously  or  as  required.  Other  return 
mechanisms  e.g.  springs,  may  readily  be  envis- 
aged. 

The  form  of  the  carriers  14,  15  is  illustrated  in 
Fig.  5  in  which  two  half  plates  22,  23  are  shown 
each  having  a  matrix  of  holes  24  (not  all  shown)  in 
its  surface  to  accept  either  an  inner  or  outer 
conductor  tune  10,  11  (not  shown).  Gripping 
action  of  the  artificial  hand  device  is  by  move- 
ment  of  these  half  plates  22,  23  either  inwards 
(A-A)  for  an  external  grip  or  outwards  (B-B)  for  an 
internal  grip.  As  previously  stated  such  move- 
ment  may  be  controlled  either  by  a  pneumatic 
activator  or  solenoid.  For  example,  it  may  be  by 
release  of  air  pressure  to  a  pneumatic  actuator 
holding  the  half  plates  open  against  a  spring. 

In  Fig.  4  a  space  25  is  shown  between  carriers 
13  and  14.  This  space  may  be  used  for  wiring 
connections  to  the  inner  conductor  tubes  10,  the 
outer  conductor  tubes  11  having  a  common  elec- 
trical  supply  26  either  by  solder  or  printed  circuit. 
Alternatively  printed  circuit  connections  may  be 
made  to  both  inner  and  outer  conductor  tubes  10, 
11  by  conductors  on  the  carriers  13,  14  respec- 
tively. 

Fig.  6  shows  an  alternative  form  of  pin  26A  for 
an  artificial  hand  device  according  to  the  inven- 
tion.  In  this  aspect  of  the  invention  rather  than 
obtaining  lateral  movement  of  the  pin  surfaces 
adjacent  an  object  by  moving  two  sets  of  pins. 
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movement  is  obtained  by  expanding  the  pins.  In 
Fig.  6  a  needle  shaped  rod  27  has  a  flexible  band 
28  passing  through  its  eye  29  to  form  a  loop.  It  can 
be  seen  that  movement  of  the  band  28  along 
direction  C  will  cause  the  sides  of  the  band  to  5 
bulge  and  thus  cause  the  overall  width  D  of  the 
loop  to  increase  and  thereby,  increase  the  effec- 
tive  diameter  of  the  pin  26A.  It  is  clear  that  an 
assembly  of  such  pins  will  grip  an  object  any- 
where  on  its  surface  provided  at  least  two  oppo-  jo 
site  sides  of  the  object  in  the  plane  of  the 
assembly  are  encompassed  by  the  assembly. 
Such  pins  of  course  will  only  grip  in  the  direction 
of  loop  expansion;  to  obtain  an  all  round  lateral 
grip  an  alternative  is  to  provide  a  pin  with  a  is 
flexible  rubber-like  covering  which  may  be 
expanded  by  air  pressure. 

If  all  the  pins  are  caused  to  expand  it  can  be 
seen  that  the  selectivity  of  the  previously 
described  artificial  hand  device  will  be  lost.  20 
Improved  selectivity  may  be  gained  however  if 
individual  pins  can  be  expanded  leaving  others 
unexpanded. 

It  should  be  noted  that  for  both  embodiments 
described  the  pins  should  be  reasonably  stiff,  but  25 
absolute  rigidity  is  not  required.  The  main 
requirements  for  stiffness  are  that  the  pin  be 
sufficiently  rigid  to  grip,  and  that  it  should  be  free 
to  move  to  its  datum  position  on  releasing  a 
gripped  object.  30 

Claims 

1.  An  artificial  hand  device  comprising  an 
assembly  of  substantially  parallel  pins  (1,  2)  each  35 
mounted  to  be  capable  of  axial  movement,  to 
conform  to  the  profile  of  an  object  (5,  8)  against 
which  free  ends  of  the  pins  are  pressed,  and  of 
gripping  the  object  sideways,  characterised  in 
that  the  pins  are  mounted  in  two  or  more  carriers  40 
(3,  4;  22,  23)  as  a  multiple  row  matrix,  lateral 
surfaces  of  the  pins  being  movable  laterally  to 
grip  an  object  frictionally  by  lateral  carrier  move- 
ment  (A,  B). 

2.  An  artificial  hand  device  as  claimed  in  claim  45 
1,  in  which  pin  movement  sensor  means  are 
provided  to  enable  the  profile  of  an  object  (5,  8) 
against  which  free  ends  of  pins  (1,  2)  are  pressed 
to  be  determined. 

3.  An  artificial  hand  device  as  claimed  in  claim  so 
2,  in  which  the  pin  movement  sensor  means  are 
switches;  switches  for  individual  pins  (1,  2)  being 
in  a  first  state  when  the  pin  (1,  2)  is  at  a  datum 
position,  and  in  a  second  state  when  the  pin  has 
moved  from  that  datum  position,  means  being  55 
provided  to  determine  the  profile  of  an  object  (5, 
8)  by  correlating  the  distribution  of  switches  in 
said  first  and  second  states  with  the  position  of 
the  device  in  the  direction  of  the  pin  axes. 

4.  An  artificial  hand  device  comprising  an  60 
assembly  of  substantially  parallel  pins  (1,  2) 
mounted  on  a  carrier,  so  that  free  ends  of  the  pins 
(1,  2)  pressed  against  a  given  object  may  move 
axially  to  conform  to  the  profile  of  the  object  (5, 
8),  means  being  provided  to  move  pin  lateral  65 

surfaces  adjacent  to  the  object  laterally  to  grip  the 
object,  pin  movement  sensors  being  provided  to 
enable  the  profile  of  an  object  (5,  8)  against  which 
free  ends  of  pins  are  pressed  to  be  determined. 

5.  An  artificial  hand  device  as  claimed  in  claim 
4,  in  which  the  pin  movement  sensor  means  are 
switches;  switches  for  individual  pins  (1,  2)  being 
in  a  first  state  when  the  pin  (1,  2)  is  at  a  datum 
position,  and  in  a  second  state  when  the  pin  (1  ,  2) 
has  moved  from  that  datum  position,  means 
being  provided  to  determine  the  profile  of  an 
object  (5,  8)  by  correlating  the  distribution  of 
switches  in  said  first  and  second  states  with  the 
position  of  the  device  in  the  direction  of  the  pin 
axes. 

Patentanspriiche 

1.  Kiinstliche  Hand,  umfassend  eine  Anordnung 
von  im  wesentlichen  parallelen  Stiften  (1,  2), 
deren  jeder  so  befestigt  ist,  daK  er  eine  axiale 
Bewegung  ausfiihren  kann  unter  Anpassung  an 
das  Profil  eines  Gegenstands  (5,  8),  gegen  den 
freie  Enden  der  Stifte  gedriickt  sind,  und  da&  der 
Gegenstand  seitlich  gegriffen  werden  kann, 
dadurch  gekennzeichnet,  dalS  die  Stifte  in  zwei 
oder  mehr  Tragern  (3,  4;  22,  23)  als  Vielfachrei- 
henmatrix  angeordnet  sind,  wobei  Seitenflachen 
der  Stifte  durch  eine  seitliche  Tragerbewegung 
(A,  B)  seitlich  bewegbar  sind,  urn  einen  Gegen- 
stand  mittels  Reibung  zu  greifen. 

2.  Kiinstliche  Hand  nach  Anspruch  1,  wobei 
Stiftbewegungsfiihler  vorgesehen  sind,  die  die 
Bestimmung  des  Profils  eines  Gegenstands  (5,  8), 
gegen  den  freie  Enden  von  Stiften  (1,  2)  gedruckt 
sind,  ermoglichen. 

3.  Kiinstliche  Hand  nach  Anspruch  2,  wobei  die 
Stiftbewegungsfuhler  Schalter  sind;  dabei  haben 
Schalter  fur  einzelne  Stifte  (1,  2)  einen  ersten 
Zustand,  wenn  der  Stift  (1,  2)  sich  in  einer  Aus- 
gangslage  befindet,  und  einen  zweiten  Zustand, 
wenn  sich  der  Stift  aus  dieser  Ausgangslage 
bewegt  hat,  wobei  Mittel  vorgesehen  sind,  um 
das  Profil  eines  Gegenstands  (5,  8)  durch  Korrela- 
tion  der  Verteilung  von  Schaltern  im  ersten  und 
im  zweiten  Zustand  mit  der  Lage  der  Hand  in 
Richtung  der  Stiftachsen  zu  bestimmen. 

4.  Kiinstliche  Hand,  umfassend  eine  Anordnung 
im  wesentlichen  paralleler  Stifte  (1,  2)  an  einem 
Trager,  so  dalS  freie  Enden  der  Stifte  (1,  2),  die 
gegen  einen  Gegenstand  gepreSt  sind,  axialbe- 
weglich  sind  zur  Anpassung  an  das  Profil  des 
Gegenstands  (5,  8),  wobei  Mittel  vorgesehen  sind, 
um  an  den  Gegenstand  angrenzende  Stiftseiten- 
flachen  unter  Greifen  des  Gegenstands  seitlich  zu 
bewegen,  und  wobei  Stiftbewegungsfuhler  vor- 
gesehen  sind,  die  die  Bestimmung  des  Profils 
eines  Gegenstands  (5,  8),  gegen  den  freie  Stiften- 
den  geprelSt  sind,  ermoglichen. 

5.  Kiinstliche  Hand  nach  Anspruch  4,  wobei  die 
Stiftbewegungsfuhler  Schalter  sind;  dabei  haben 
Schalter  fur  einzelne  Stifte  (1,  2)  einen  ersten 
Zustand,  wenn  der  Stift  (1,  2)  sich  in  einer  Aus- 
gangslage  befindet,  und  einen  zweiten  Zustand, 
wenn  sich  der  Stift  (1,2)  aus  dieser  Ausgangslage 
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reference,  et  dans  un  second  etat  lorsque  la 
broche  s'est  deplacee  a  partir  de  cette  position  de 
reference,  des  moyens  etant  prevus  pour  determi- 
ner  le  profil  d'un  objet  (5,  8)  par  correlation  de  la 
distribution  des  commutateurs  dans  ledit  premier 
etat  et  dans  ledit  second  etat  et  de  la  position  du 
dispositif  dans  la  direction  des  axes  des  broches. 

4.  Dispositif  formant  main  artificielle  compor- 
tant  un  ensemble  de  broches  substantiellement 
paralleles  (1,  2)  montees  sur  un  porte-broches,  de 
fagon  que  les  extremites  libres  des  broches  (1,  2) 
pressees  contre  un  objet  donne  puissent  se  depla- 
cer  axialement  pour  se  conformer  au  profil  de 
('objet  (5,  8),  des  moyens  etant  prevus  pour 
amener  lateralement  pres  de  I'objet  les  surfaces 
laterales  des  broches,  pour  saisir  I'objet,  des 
detecteurs  du  mouvement  des  broches  etant  pre- 
vus  pour  permettre  de  determiner  le  profil  d'un 
objet  (5,  8)  contre  lequel  on  presse  les  extremites 
libres  des-  broches. 

5.  Dispositif  formant  main  artificielle  selon  la 
revendication  4,  dans  lequel  les  moyens  formant 
detecteurs  des  mouvements  des  broches  sont  des 
commutateurs;  les  commutateurs  pour  les  diffe- 
rentes  broches  (1,  2)  etant  dans  un  premier  etat 
lorsque  la  broche  (1,  2)  est  a  une  position  de 
reference,  et  dans  un  second  etat  lorsque  la 
broche  s'est  deplacee  a  partir  de  cette  position  de 
reference,  des  moyens  etant  prevus  pour  determi- 
ner  le  profil  d'un  objet  (5,  8)  par  correlation  de  la 
distribution  des  commutateurs  dans  ledit  premier 
etat  et  dans  ledit  second  etat  et  de  la  position  du 
dispositif  dans  la  direction  des  axes  de  broches. 

bewegt  hat,  wobei  Mittel  vorgesehen  sind,  die 
das  Profii  eines  Gegenstands  (5,  8)  durch  Korrela- 
tion  der  Verteilung  von  Schaltern  im  ersten 
Zustand  und  im  zweiten  Zustand  mit  der  Lage  der 
Hand  in  Richtung  der  Stiftachsen  bestimmen. 

Revendications 

1.  Dispositif  formant  main  artificielle,  compor- 
tant  un  ensemble  de  broches  substantiellement 
paralleles  (1,  2),  montees  chacune  pour  pouvoir 
executer  un  mouvement  axial,  pour  se  conformer 
au  profil  d'un  objet  (5,  8)  contre  lequel  on  presse 
les  extremites  libres  des  broches,  et  pour  pouvoir 
saisir  I'objet  sur  les  cotes,  caracterise  en  ce  que 
les  broches  sont  montees  sur  deux  ou  plus 
portebroches  (3,  4;  22,  23)  sous  forme  d'une 
matrice  a  rangees  multiples,  les  surfaces  laterales 
des  broches  pouvant  se  deplacer  lateralement 
pour  saisir  un  objet  par  frottement,  par  suite  du 
mouvement  lateral  d'un  porte-broches  (A,  B). 

2.  Dispositif  formant  main  artificielle  selon  la 
revendication  1,  dans  lequel  des  moyens  formant 
detecteurs  des  mouvements  de  broches  sont 
prevus  pour  permettre  de  determiner  le  profil 
d'un  objet  (5,  8)  contre  lequel  on  presse  les 
extremites  libres  des  broches  (1,  2). 

3.  Dispositif  formant  main  artificielle  selon  la 
revendication  2,  dans  lequel  les  moyens  formant 
detecteurs  des  mouvements  des  broches  sont  des 
commutateurs;  les  commutateurs  pour  les  diffe- 
rentes  broches  (1,  2)  etant  dans  un  premier  etat 
lorsque  la  broche  (1,  2)  est  a  une  position  de 
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