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Description 

The  present  invention  relates  to  a  station  for  as- 
sembling  pressed  sheet-metal  structures,  for  exam- 
ple,  motor-vehicle  bodies,  including  fixtures  for  locat- 
ing  and  clamping  the  various  components  of  the 
structure  in  the  assembled  condition  and  program- 
mable  robots  with  electrical  spot-welding  heads. 

Assembly  stations  of  the  type  indicated  above, 
which  are  known  for  example  from  FR-A-2  465  553, 
have  also  been  produced  and  sold  by  the  Applicant  for 
some  time.  The  locating  and  clamping  fixtures  with 
which  the  assembly  stations  are  provided  -  whose 
positions  are  adjustable  define  the  correct  positions 
of  the  components  of  the  structure  during  welding. 
The  displacement  of  one  or  more  fixtures  from  their 
correct  positions  results  in  the  production  of  defec- 
tive  products.  For  example,  in  the  case  of  a  motor-ve- 
hicle  body,  the  displacement  of  one  or  more  locating 
fixtures  from  their  correct  positions  may  result  in  a 
body  being  output  from  the  station  with  parts  which 
are  deformed  from  their  intended  configurations. 

Currently,  when  a  situation  of  the  type  described 
above  occurs,  the  production  line  has  to  be  stopped 
and  one  or  more  operators  must  intervene  to  check 
the  correct  positioning  of  all  the  fixtures  of  the  weld- 
ing  station  until  they  identify  the  wrongly-positioned 
fixture  or  fixtures  and  take  action  to  eliminate  the  er- 
ror.  This  operation  is  lengthy  and  is  also  laborious  be- 
cause  it  may  be  difficult  for  the  operator  to  gain  ac- 
cess  to  the  various  fixtures. 

In  order  to  prevent  the  aforesaid  problems,  the 
subject  of  the  present  invention  is  an  assembly  sta- 
tion  of  the  type  indicated  above,  having  the  features 
set  forth  in  the  characterising  portion  of  annexed 
Claim  1. 

In  a  preferred  embodiment,  the  sensor  is  consti- 
tuted  by  an  orientable  television  camera  connected  to 
means  for  processing  its  output  signals. 

Thus,  the  assembly  station  according  to  the  in- 
vention  can  itself  carry  out  automatically  the  periodic 
checks  and  controls  which  ensure  the  quality  of  the 
product  by  means  of  its  robots. 

Further  characteristics  and  advantages  of  the  in- 
vention  will  become  clear  from  the  description  which 
follows  with  reference  to  the  appended  drawings  pro- 
vided  purely  by  way  of  non-limiting  example,  in  which: 

Figure  1  is  a  cross-section  of  a  station  according 
to  the  invention  for  welding  motor-vehicle  bodies, 
Figure  2  is  a  side  view  of  the  station  of  Figure  1  , 
Figure  3  is  a  perspective  view  of  a  detail  of  the 
station  of  the  invention  on  an  enlarged  scale,  and 
Figure  4  shows  a  further  detail  of  the  station  ac- 
cording  to  the  invention. 
With  reference  to  Figures  1  and  2,  a  station 

formed  according  to  the  invention  for  welding  motor- 
vehicle  bodies  is  indicated  1. 

For  example,  the  station  may  be  of  the  type  de- 

scribed  and  illustrated  in  the  present  Applicant's  Ger- 
man  patent  No.  2  810  822. 

The  structural  details  of  the  station  do  not  fall 
within  the  scope  of  the  present  invention  and  may  be 

5  in  accordance  with  the  prior  art.  For  this  reason,  they 
will  be  described  only  briefly  below. 

A  conveyor  line  2  passes  through  the  station  1 
and  transports  a  plurality  of  bodies  to  be  welded 
through  the  station  in  succession.  The  bodies  arrive 

10  in  the  station  in  a  preassembled  condition  in  which 
their  components  have  been  connected  loosely,  for 
example,  by  the  bending  of  sheet-metal  tabs  which  in- 
terconnect  the  components.  Forthis  reason,  the  body 
components  have  to  be  clamped  in  their  exact  posi- 

15  tions  of  assembly  during  welding.  For  this  purpose, 
two  frames  3  are  provided  on  the  two  sides  of  the  line 
2  in  the  welding  station  1  and  carry  a  plurality  of 
clamping  fixtures  3a  (some  of  which  are  visible  in  the 
drawings)  including  locating  elements  and  clamps 

20  which  engage  the  various  components  of  the  body 
when  it  is  in  the  working  position  in  the  welding  sta- 
tion  1  in  order  to  keep  them  in  the  correct  positions 
of  assembly  during  welding.  The  welding  is  carried 
out  by  a  plurality  of  programmable  robots  4  with  weld- 

25  ing  heads  (not  shown)  which  perform  a  series  of  spot- 
welds  which  suffice  to  fix  the  geometry  of  the  body. 
Once  the  welding  has  been  carried  out,  the  locating 
and  clamping  fixtures  are  released  from  the  body  and 
the  body  is  discharged  from  the  station,  enabling  a 

30  subsequent  body  to  enter  the  station  for  welding.  The 
two  frames  3  which  carry  the  locating  and  clamping 
fixtures  3a  are  pivotable  about  respective  upper  long- 
itudinal  axes  5  between  substantially  vertical  posi- 
tions  (shown  in  continuous  outline  in  Figure  1)  in 

35  which  the  fixtures  3a  can  engage  the  body,  and  pos- 
itions  (shown  in  broken  outline  and  indicated  by  the 
arrows  D)  in  which  they  are  opened  out  and  the  fix- 
tures  3a  are  spaced  from  the  body  so  that  the  welded 
body  can  leave  the  station  and  a  new  body  can  enter 

40  the  station  for  welding.  Still  according  to  the  prior  art 
cited  above,  the  two  frames  3  are  also  slidable  along 
upper  longitudinal  guides  6  so  that  they  can  be  ex- 
changed  rapidly  with  a  second  pair  of  frames  3  (not 
visible  in  the  drawings)  adapted  for  working  on  a  dif- 

45  ferent  type  of  body.  The  same  welding  station  can 
thus  work  on  various  body  types.  As  already  indicated 
above,  all  the  characteristics  described  above  are 
known  from  the  Applicant's  prior  patent  mentioned 
above.  Further  details  concerning  the  construction 

so  and  advantages  of  this  arrangement  can  therefore  be 
obtained  directly  from  that  patent. 

The  main  characteristic  of  the  station  of  the  pres- 
ent  invention  consists  of  the  fact  that  at  least  some  of 
the  welding  robots  have  means  for  enabling  their  nor- 

55  mal  electrical  spot-welding  heads  to  be  replaced  by 
sensors  which,  in  the  embodiment  illustrated,  are 
constitued  by  orientable  television  cameras  7.  With 
reference  in  particular  to  Figure  3,  each  orientable  tel- 
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evision  camera  7  is  carried  by  an  arm  8  which  is  ro- 
tatable  about  an  axis  9  relative  to  an  auxiliary  support 
structure  10  which  is  in  turn  rotatable  relative  to  a  fur- 
ther  structure  12  about  an  axis  11  perpendicular  to 
the  axis  10.  The  electric  motors  for  rotating  the  arm 
8  and  the  auxiliary  structure  10  are  indicated  13,  14 
respectively.  The  structure  12  in  turn  is  mounted  for 
rotation  about  an  axis  15  parallel  to  the  axis  9  on  a 
support  device  16  articulated  to  the  wrist  18  of  the  ro- 
bot  about  an  axis  17.  The  structure  16  has  a  part  16a 
which  is  connected  permanently  to  the  robot's  wrist 
and  a  part  16b  which  is  connected  releasably  to  the 
part  16a.  The  structural  details  of  the  means  used  for 
this  connection  are  of  known  type  and  do  not  fall  with- 
in  the  scope  of  the  present  invention.  For  this  reason, 
these  details  have  been  omitted  from  the  appended 
drawings  which  also  makes  the  latter  simpler  and 
easier  to  understand.  In  practice,  the  structure  16 
can  be  produced  according  to  the  prior  art  relating  to 
robots  with  devices  for  exchanging  their  tools.  Ac- 
cording  to  this  prior  art,  a  robot  can  replace  its  own 
tool. 

In  the  case  of  the  present  invention,  the  robot  4 
can  disengage  the  welding  head  at  the  surface  16c 
where  it  is  connected  to  the  part  16a  and  then  equip 
itself  with  the  entire  adjustable  structure,  indicated 
1  9  in  the  drawing,  which  carries  the  television  camera 
7.  The  television  camera  is  connected  to  means  for 
processing  its  output  signals  including,  for  example, 
a  display  terminal  20. 

Periodically,  one  or  more  robots  replace  their 
welding  heads  with  orientable  television  cameras  7 
and  bring  the  television  cameras  into  correspondence 
with  the  fixtures  3a  (see  Figure  4  which  is  a  magnified 
view  of  the  detail  IV  of  Figure  1)  so  that  the  configur- 
ation  and/or  positioning  of  the  fixtures  can  be 
checked.  Thus,  if  it  detects  that  the  fixtures  are  dis- 
placed  from  their  correct  positions,  action  can  be  tak- 
en  immediately  to  correct  the  displacement.  The 
checking  operation  does  not  involve  any  wastage  of 
time  by  skilled  personnel  ordifficulties  resulting  from 
difficult  access  to  the  fixtures  for  the  personnel. 

At  the  same  time,  the  checks  are  carried  out  with 
the  use  of  the  same  robots  which  are  provided  at  the 
station  for  welding  the  body. 

Claims 

1.  Astation  (1)  for  assembling  pressed  sheet-metal 
structures,  for  example  motor-vehicle  bodies,  in- 
cluding  fixtures  (3a)  for  locating  and  clamping  the 
various  components  of  the  structures  in  the  as- 
sembled  condition  and  programmable  robots  (4) 
with  electrical  spot-welding  heads,  characterised 
in  that 

-  at  least  one  of  the  programmable  robots  (4) 
has  means  for  replacing  its  welding  head 

with  a  sensor  (7)  adapted  to  generate  re- 
spective  output  signals  indicative  of  the 
positioning  and/or  configuration  of  the  fix- 
tures  (3a), 

5  -  said  sensor  (7)  is  connected  with  process- 
ing  means  (20)  fed  with  said  respective  out- 
put  signals,  whereby  the  positioning  and/or 
configuration  of  the  fixtures  (3a)  can  be 
checked  using  said  robot  (4)  of  the  welding 

10  station  (1). 

2.  An  assembly  station  according  to  Claim  1,  char- 
acterised  in  that  the  sensor  is  constituted  by  an 
orientable  television  camera  (7)  connected  to 

15  means  (20)  for  processing  its  output  signals. 

3.  An  assembly  station  according  to  Claim  2,  char- 
acterised  in  that  the  television  camera  (7)  is  car- 
ried  by  an  arm  (8)  mounted  for  rotation  about  an 

20  axis  (9)  on  an  auxiliary  support  structure  (10) 
which  is  in  turn  mounted  on  a  further  structure 
(12)  for  rotation  about  an  axis  (11)  perpendicular 
to  the  axis  (9),  the  further  structure  (12)  being 
mounted  for  rotation  about  an  axis  (1  5)  parallel  to 

25  the  articulation  axis  (9)  of  the  arm  (8)  relative  to 
a  further  support  structure  (16b)  releasably  con- 
nected  to  the  wrist  (1  8)  of  the  robot. 

30  Patentanspruche 

1.  Station  (1)  zum  Montieren  von  Konstruktionen 
aus  geprelitem  Blech,  beispielsweise  Kraftfahr- 
zeug-Karosserien,  mit  Halteeinrichtungen  (3a) 

35  zum  Lokalisieren  und  Festspannen  derverschie- 
denen  Bestandteile  der  Konstruktionen  im  mon- 
tierten  Zustand  und  mit  programmierbaren  Robo- 
tern  (4)  mit  elektrischen  Punktschweilikopfen, 
dadurch  gekennzeichnet,  dali 

40  -  wenigstens  einer  der  programmierbaren 
Roboter  (4)  eine  Einrichtung  zum  Austau- 
schen  seines  Schweilikopfes  gegen  einen 
Sensor  (7)  umfalit,  der  zur  Erzeugung  je- 
weiliger  Ausgangssignale  ausgebildet  ist, 

45  die  die  Position  und/oder  die  Konf  iguration 
der  Halteeinrichtungen  (3a)  anzeigen, 

-  wobei  der  Sensor  (7)  an  eine  Verarbei- 
tungseinrichtung  (20)  angeschlossen  ist, 
der  die  jeweiligen  Ausgangssignale  zuge- 

50  fuhrt  werden,  so  dali  die  Position  und/oder 
die  Konfiguration  der  Halteeinrichtungen 
(3a)  unter  Verwendung  des  Roboters  (4) 
der  Schweilistation  (1)  gepruft  werden 
kann. 

55 
2.  Montagestation  nach  Anspruch  1,  dadurch  ge- 

kennzeichnet,  dali  der  Sensor  durch  eine  einstell- 
bare,  an  eine  Einrichtung  (20)  zum  Verarbeiten 
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ihrer  Ausgangssignale  angeschlossene  Fernseh-  tre  structure  support  (16b)  reliee  de  facon  amo- 
kamera  (7)  gebildet  ist.  vible  au  collier  (18)  du  robot. 

Montagestation  nach  Anspruch  2,  dadurch  ge- 
kennzeichnet,  dali  die  Fernsehkamera  (7)  von  ei-  5 
nem  Arm  (8)  gehalten  ist,  der  zwecks  Drehung 
urn  eine  Achse  (9)  an  einer  Hilfs-Halteanordnung 
(10)  befestigt  ist,  die  ihrerseits  zwecks  Drehung 
urn  eine  zur  Achse  (9)  senkrechte  Achse  (11)  an 
einer  weiteren  Anordnung  (12)  befestigt  ist,  wel-  10 
che  weitere  Anordnung  (12)  zwecks  Drehung  urn 
eine  zur  Drehachse  (9)  des  Arms  (8)  parallele 
Achse  (15)  relativ  zu  einer  weiteren,  mit  dem 
Handgelenk  (18)  des  Roboters  losbar  verbunde- 
nen  Halte-Anordnung  (16b)  montiert  ist.  15 

Revendications 

1.  Posted'assemblage(1)de  structures  en  tole  em-  20 
boutie,  par  exemple  de  carrosseries  de  vehicule 
a  moteur,  incluant  des  dispositifs  fixes  (3a)  pour 
positionner  et  bloquer  les  differents  composants 
des  structures  dans  un  etat  assemble  et  des  ro- 
bots  programmables  (4)  equipes  de  tete  de  sou-  25 
dage  electrique  par  point, 

caracterise  en  ce  que 
-  au  moins  un  des  robots  programmables  (4) 

est  pourvu  de  moyens  de  remplacement  de 
sa  tete  de  soudage  par  un  capteur  (7)adap-  30 
te  pour  produire  des  signaux  de  sortie  res- 
pectifs  representatifs  du  positionnement 
et/ou  de  la  configuration  des  dispositifs 
fixes  (3a), 

-  ledit  capteur  (7)  est  relie  a  des  moyens  de  35 
traitement  (20)  alimentes  par  lesdits  si- 
gnaux  de  sortie  respectifs,  ce  par  quoi  le 
positionnement  et/ou  la  configuration  des 
dispositifs  fixes  (3a)  peuventetrecontroles 
en  utilisant  ledit  robot  (4)  du  poste  de  sou-  40 
dage  (1). 

2.  Poste  d'assemblage  selon  la  revendication  1  ,  ca- 
racterise  en  ce  que  le  capteur  est  constitue  par 
une  camera  de  television  orientable  (7)  reliee  au  45 
moyen  de  traitement  (20)  de  ses  signaux  de  sor- 
tie. 

3.  Poste  d'assemblage  selon  la  revendication  2,  ca- 
racterise  en  ce  que  la  camera  de  television  (7)  est  50 
supporte  par  un  bras  (8)  monte  de  facon  tournan- 
te  autour  d'un  axe  (9)  sur  une  structure  support 
auxiliaire  (10)  qui  est  a  son  tour  montee  sur  une 
autre  structure  (12)  de  facon  tournante  autour 
d'un  axe  (11)  perpendiculaire  a  I'axe  (9),  la  struc-  55 
ture  supplemental  (12)  etant  montee  de  facon 
tournante  autour  d'un  axe  (15)  parallele  a  I'axe 
d'articulation  (9)  du  bras  (8)  par  rapport  a  une  au- 
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