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Description 

The  present  invention  relates  to  apparatus  and 
method  for  assembling  terminated  wires  into 
electrical  connectors  to  form  harnesses  and  con-  5 
cerns  apparatus  and  method  for  the  manufacture 
of  electrical  cable  harnesses  of  the  type  including 
a  connector  electrically  connected  to  a  plurality 
of  discrete  wire  conductors,  the  connector 
having  a  housing  with  a  plurality  of  terminals  io 
mounted  therein,  the  terminals  having  insulation 
displacing  slot  means  for  termination  with  said 
wire  conductors. 

In  order  to  conduct  electrical  signals  between 
printed  circuit  board  assemblies  or  components  is 
by  means  of  electrical  conductors  in  electrically  • 
operated  equipment  and  products,  it  is  common 
to  employ  a  harness  of  terminated  wires  assem- 
bled  into  a  connector  at  least  one  end,  the  wires 
being  also  terminated  at  their  other  ends.  20 

US-A-4,043,017  describes  apparatus  for  pre- 
cisely  positioning  the  end  portions  of  each  of  a 
plurality  of  wires  at  spaced  apart  locations  for 
insertion  into  wire  receiving  portions  of  contact 
terminals  contained  in  an  electrical  connector,  in  25 
the  manufacture  of  electrical  harnesses  of  this 
type. 

EP-A1-63  908  describes  apparatus  for  identify- 
ing  individual  wires  cf  a  group  of  randomly 
ordered  wires  and  terminating  the  identified  30 
wires  in  selected  terminals  of  an  electrical  con- 
nector. 

Applicants'  Mini  Cam  III  Insulating  Displace- 
ment  Single  Wire  Terminating  Machine  is  an 
apparatus  for  the  manufacture  of  electrical  cable  35 
harnesses  cf  the  type  described,  comprising  a 
termination  station,  means  for  indexing  the  con- 
nector  in  an  "X"  direction  to  present  the  ter- 
minals  of  said  connector  one  at  a  time  to  said 
termination  station,  means  for  aligning  in  a  "Y"  40 
direction  the  free  end  of  a  wire  conductor  with  a 
terminal  presented  to  said  termination  station, 
and  a  terminator  at  said  insertion  station 
including  a  wire  insertion  blade  for  inserting  said 
wire  conductor  free  end  in  said  insulation  dis-  45 
placing  slot  means,  said  blade  being  mounted 
for  movement  along  an  insertion  stroke  of  pre- 
determined  length  in  a  "Z"  direction  perpendicu- 
lar  to  said  "X"  and  "Y"  directions. 

This  apparatus  has  to  be  fed  with  discrete  wire  so 
conductors  by  an  operator  positioning  the  free 
ends  of  the  conductors  in  the  "Y"  direction  one 
at  a  time  at  the  termination  station  for  alignment 
by  the  aligning  means,  the  operator  then  oper- 
ating  the  terminator  to  terminate  the  conductor  55 
in  the  connector  in  the  "Z"  direction. 

The  object  of  the  present  invention  is  to  pro- 
vide  apparatus  and  method  for  assembling  dis- 
crete  wire  conductors  into  a  connector,  one  at  a 
time,  and  at  different  levels  in  the  connector  to  60 
form  a  cable  harness  of  the  type  described. 

An  apparatus  and  a  method  according  to  the 
present  invention  are  disclosed  in  claims  1  and  5 
respectively. 

Thus,  proceeding  from  the  known  Mini  Cam  III  65 

apparatus  described  above,  the  apparatus  of  the 
present  invention  is  characterised  in  that  said 
terminals  of  said  connector  are  arranged  in  two 
rows  extending  in  said  "X"  direction  and  spaced 
apart  from  each  other  in  said  "Y"  and  said  "Z" 
directions,  with  the  terminals  of  one  row  being 
offset  from  the  terminals  of  the  other  row  in  said 
"X"  direction;  said  indexing  means  including  an 
indexable  nest  movable  in  said  "X"  and  said  "Y" 
directions,  for  receiving  at  least  one  of  said 
connectors;  means  for  selectively  moving  said 
indexable  nest  in  said  "X"  and  said  "Y"  direc- 
tions  to  present  a  predetermined  sequence  of 
terminals  one  at  a  time  to  said  termination 
station;  and  said  insertion  blade  having  at  least  p  
two  insertion  strokes  of  different  lengths,  one 
stroke  for  each  row  of  terminals,  for  inserting  the 
free  end  of  a  wire  conductor  in  said  insulation 
displacing  slot  means  of  each  terminal  located  in 
each  of  said  rows. 

The  method  of  the  present  invention  com- 
prises  the  steps  of  presenting  said  connector  at  a 
termination  station,  indexing  the  connector  in  an 
"X"  direction  to  present  a  terminal  of  one  row  of 
the  connector  at  said  termination  station, 
aligning  the  free  end  of  a  wire  conductor  at  a 
predetermined  point  over  said  terminal,  and 
inserting  the  wire  free  end  in  said  insulation 
displacing  slot  means  of  said  terminal,  and  is 
characterised  by  the  further  steps  of  providing  a 
connector  with  a  second  row  of  preloaded  ter- 
minals,  said  first  and  second  rows  each  extend- 
ing  in  an  "X"  direction  and  spaced  apart  from 
each  other  in  "Y"  and  "Z"  mutually  perpendicu- 
lar  directions  with  the  terminals  of  one  row  being 
offset  from  the  terminals  of  the  other  row  in  said 
"X"  direction,  indexing  the  connector  in  both 
said  "X"  and  said  "Y"  directions  to  present 
another  terminal  taken  from  the  second  row  at 
the  termination  station;  and  inserting  another 
wire  free  end  in  said  insulation  displacing  slot 
means  of  said  other  terminal. 

Specific  embodiments  of  the  present  invention 
embodying  both  its  method  and  apparatus 
aspects  will  now  be  described  by  way  of 
example'  and  not  by  way  of  limitation  with  ref- 
erence  to  the  accompanying  drawings  in  which:  * 

FIG.  1  shows  part  of  an  automatic  machine  for  l, 
assembling  terminated  wires  into  a  connector  to  i  
form  a  harness;  »> 

FIG.  2  is  a  front  elevation; 
FIG.  3  is  an  end  view  showing  the  secondary 

wire  gripper  unit; 
FIGS.  4,  5  and  6  are  diagrammatic  views  show- 

ing  a  sequence  of  wire  insertion  steps,  and 
FIG.  7  is  a  cross-sectional  view  of  part  of  the 

machine. 
With  reference  now  to  the  accompanying 

drawings,  and  first  with  reference  to  Figs.  1,  2 
and  7,  the  machine  comprises  a  horizontal  wire 
feed  unit  9  including  a  wire  straightener  10  for 
wire  1  1  fed  from  a  reel  (not  shown),  a  wire  length 
encoder  wheel  12  and  a  wire  presser  wheel  14 
and  wire  feed  drive  rolls  16.  The  wire  feed  unit  9 
further  includes  an  encoder  and  stepping  motor 
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nd  control  and  wire  processing  printed  circuit 
oards,  the  latter  permitting  two  functions: 
(a)  35  (minimum)  different  lengths  of  wire,  that 

an  be  programmed  in  sequence  with  termination 
fter  each  wire. 
(b)  the  same  as  above  but  with  step  feed 

peration:  i.e.  (i)  a  predetermined  portion  A1  of 
/ire  length  A,  e.g.  50  mm;  (ii)  operation  of 
ptional  individual  rotatable  or  retractable  termi- 
ation  unit  (not  shown);  (iii)  wire  clamp  unit 
escribed  below  in  semi-open  (feed)  position;  (iv) 
emainder  A2  of  wire  length  A. 
The  machine  further  comprises  a  fixture  unit  20 

icluding  a  nest  or  fixture  plate  21  to  accommo- 
late  a  horizontal  feed  at  right  angles  to  the  wire 
eed,  e.g.  of  a  linked  chain  23  (see  Fig.  2)  of 
isulation  displacement  terminal  (IDT)  connectors 
:4  formed  as  plug  sockets  and  constructed  as 
lescribed  in  our  EP-A-0  145  152.  In  this  case,  two 
sxtra  machine  units  (not  shown)  are  necessary, 
irst  a  connector  chain  feed  unit,  off  reel,  and 
iecondly,  a  connector  separator  unit  which  is 
llaced  on  the  opposite  side  of  the  machine  to  the 
:onnector  chain  feed  unit  outside  of  the  wire 
nsertion  area  described  below.  The  connectors 
:ome  off  the  reel  placed  flat,  with  their  terminal 
ocating  grooves  and  terminal,  wire  receiving 
iiots,  opening  vertically  upwardly. 

Loose  piece  connectors  such  as  24  may  alterna- 
tely  be  hand  fed  into  the  nest  21. 

The  fixture  unit  20  further  comprises  an  "X" 
novement  table  25  mounted  on  a  "Y"  movement 
able  26.  The  nest  21  is  mounted  on  the  "X" 
novement  table  which  is  displaceable  on  an  "X" 
axis  in  the  direction  of  the  connector  feed.  The 
'Y"  movement  table  is  displaceable  on  a  "Y"  axis 
at  right  angles  to  the  direction  of  connector  feed, 
rwo  cams  50  and  51  operate  the  "X"  and  "Y" 
:ables  respectively,  the  cams  being  mounted  on  a 
:ommon  shaft  and  operated  by  a  stepping  motor 
53  (e.g.  8  x  45°  intervals)  under  the  control  of  the 
control  printed  circuit  board  incorporated  in  the 
jnit  9. 

Connectors  24  are  advanced  in  turn  along  the 
nest  21  to  a  "start"  position  or  termination  station 
in  which  the  first  of  an  upper  tier  30  (see  Fig.  4)  of 
terminal  wire  receiving  slots  31  is  at  an  insertion 
station  vertically  below  a  vertically  displaceable, 
"Z"  movement  wire  insertion  blade  33.  The  inser- 
tion  blade  is  arranged  to  be  driven  downwardly 
by  a  pneumatically  operable  insertion  cylinder  35 
with  a  movable  stop  for  two  heights  (or  depths)  of 
insertion  of  the  blade,  one  of  which  is  illustrated 
in  Fig.  5  (blade  inserted  in  upper  tier  30)  of 
connector  and  the  other  of  which  is  illustrated  in 
Fig.  6  (blade  inserted  in  lower  tier  37)  of  connec- 
tor.  The  terminal  wire  receiving  slots  31  are  all 
uniquely  positioned  along  the  tiers  30,  37  in  the 
"X"  direction  and  adjacent  slots  31  are  positioned 
in  the  two  tiers  30,  37  respectively.  Following 
insertion  of  a  wire  in  the  first  slot  31  the  "X"  table 
is  stepped  one  slot  by  its  cam  50  and  the  "Y"  table 
is  shifted  by  its  cam  51  to  align  the  next  adjacent 
slot  31  in  the  lower  tier  37  in  the  insertion  station, 
and  so  on,  the  "X"  table  being  shifted  stepwise  in 

a  Torwara  direction  uniy,  iu  uany  ic  aicu 
wires  clear  of  the  insertion  station,  and  the  "Y" 
table  being  shifted  to  and  fro  successively  to  align 
the  upper  and  lower  tiers  of  terminal  wire  receiv- 

r  ing  slots  in  the  insertion  station. 
A  wire  feed  guide  40  is  incorporated  on  the  wire 

feed  side  of  a  wire  cutter  blade  42  operated  by  the 
insertion  cylinder  each  time  the  insertion  blade  33 
is  driven  downwardly. 

o  In  order  to  control  the  wire  for  cutting  and  each 
cut  wire  length  for  insertion  and  termination  in 
the  connector,  the  machine  further  comprises  a 
wire  gripper  45,  details  of  which  are  shown  in  Fig. 
3.  The  unit  45  is  carried  with  the  insertion  blade  33 

5  from  the  insertion  cylinder  35  and  has  a  closed- 
(wire  gripping)  position,  a  semi-open  (wire  guid- 
ing)  position  and  a  fully  open  (wire  disengaging) 
position.  The  wire  gripper  45  comprises  an  upper 
jaw  member  47  which  is  fixed  relative  to  the 

o  insertion  blade  33,  a  lower  pivoted  jaw  member 
48  which  swings  away  from  the  fixed  jaw 
member,  first  to  the  semi-open  and  then  to  the 
fully  open  position,  and  a  duplex  pneumatic 
piston  and  cylinder  arrangement  generally  indi- 

5  cated  at  50  for  activating  the  clamp  between  its 
closed,  semi-open  and  fully  open  positions.  Air 
under  pressure  is  supplied  to  opposite  sides  of 
the  main  piston  51  to  close  and  fully  open  the 
clamp  respectively.  In  the  clamp  closed  position, 

to  air  under  pressure  supplied  to  the  underside  of 
piston  51  holds  a  secondary  piston  52  displaced  in 
a  cylinder  53  against  springs  54  acting  on  the 
upper  side  of  the  piston  52.  Reduction  of  the 
pneumatic  closing  force  below  the  force  of  the 

15  springs  54  opens  the  clamp  a  predetermined 
amount  controlled  by  the  downward  movement 
permitted  to  the  piston  52.  The  piston  52  is  held  in 
engagement  with  the  piston  51  by  the  springs  54. 
Air  under  pressure  to  fully  open  the  clamp  is 

to  supplied  to  the  cylinder  53  and  is  communicated 
with  the  upper  side  of  the  piston  51  through  a 
fluid  port  in  the  piston  52. 

The  cycle  sequence  of  the  machine  is  as 
follows. 

45  A  connector  24  is  fed  to  position  the  first 
terminal  wire  receiving  slot  31  at  the  insertion 
station.  The  wire  gripper  45  is  moved  to  its  semi- 
open  position.  Wire  feed  is  provided  by  the  unit  9 
for  the  first  wire  either  in  one  single  length  A  or  in 

so  lengths  A1  and  A2  for  termination  of  the  leading 
end  of  the  wire  in  an  individual,  rotatable  or 
retractable  termination  unit  (not  shown)  rotatable 
or  retractable  to  enable  the  wire  feed  A2  to  take 
place.  The  wire  gripper  45  is  then  closed.  The  wire 

55  cutter  blade  42  is  then  actuated  and  the  wire  is 
transferred  and  inserted  by  the  insertion  blade 
whilst  being  held  by  the  wire  gripper  45.  The  wire 
gripper  45  is  then  moved  to  its  fully  open  position 
and  the  connector  24  is  displaced  by  movement 

60  of  the  "XY"  tables  to  align  the  second  terminal 
wire  receiving  slot  at  the  insertion  station  and  the 
machine  resets  to  repeat  the  cycle  of  operations 
described,  the  wire  gripper  45  moving  to  its  semi- 
open  i.e.  feed  position,  to  receive  and  guide  the 

65  next  wire  length. 
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After  six  wire  lengths  have  been  stitched  to  the 
connector  in  this  fashion,  the  chain  23  of  connec- 
tors  is  fed  forward  to  align  a  fresh  connector  at 
the  insertion  station.  At  the  same  time'  or  inter- 
mittently  a  finished  harness  is  chopped  from  the 
harness  chain. 

The  "XY"  movement  tables,  coupled  with  the 
dual  height  insertion  unit,  can  be  used  on  a 
"Megomat"  ASM  1000  in  the  same  manner  as  a 
standard  press,  substituting  the  ASM  1000  special 
right  hand  wire  gripper  for  the  wire  gripper  45 
described. 

The  "XY"  movement  tables  24,  25  coupled  with 
the  dual  height  insertion  unit  35  and  wire  gripper 
45  may  be  used  with  the  wire  feed  and  measure 
unit  9  (Megomat)  described  to  produce  single 
harnesses  and  jack  harnesses  automatically  or 
semi-automatically. 

Use  of  the  split  wire  feed  feature  as  described 
permits  the  use  of  a  supplementary  stripper/ 
crimper  unit  for  individually  terminating  the 
individual  opposite  ends  of  harness  wires  or  the 
use  of  an  IDT  press  for  double  ended  IDT. 

All  the  harnesses  will  use  wire  lengths  cut  from 
one  single  wire.  To  identify  the  different  wire 
lengths  a  wire  marking  unit  may  be  incorporated. 

Whilst  an  automatic  machine  has  been 
described,  it  will  be  appreciated  that  discrete  wire 
conductors  may  be  manually  fed  by  an  operator 
in  the  "Y"  direction,  one  at  a  time,  to  the  termina- 
tion  station  for  termination  in  successive  slots  31 
in  the  upper  and  lower  tiers  of  each  connector  if 
desired,  the  successive  slots  31  being  aligned  at 
the  termination  station  and  the  wires  terminated 
in  the  connector  by  operating  the  machine. 

Claims 

1.  Apparatus  for  the  manufacture  of  electrical 
cable  harnesses  of  the  type  including  a  connector 
(24)  electrically  connected  to  a  plurality  of  discrete 
wire  conductors,  the  connector  having  a  housing 
with  a  plurality  of  terminals  mounted  therein,  the 
terminals  having  insulation  displacing  slot  means 
(31)  for  termination  with  said  wire  conductors, 
said  apparatus  comprising: 

a  termination  station, 
means  (25)  for  indexing  the  connector  in  an  "X" 

direction  to  present  the  terminals  of  said  connec- 
tor  (24)  one  at  a  time  to  said  termination  station, 

means  (26)  for  aligning  in  a  "Y"  direction  the 
free  end  of  a  wire  conductor  with  a  terminal 
presented  to  said  termination  station, 

a  terminator  (35)  at  said  insertion  station 
including  a  wire  insertion  blade  (33)  for  inserting 
said  wire  conductor  free  end  in  said  insulation 
displacing  slot  means,  said  blade  (33)  being 
mounted  for  movement  along  an  insertion  stroke 
of  predetermined  length  in  a  "Z"  direction  per- 
pendicular  to  said  "X"  and  "Y"  directions, 

characterised  in  that 
said  terminals  of  said  connector  (24)  are 

arranged  in  two  rows  (30,  37)  extending  in  said 
"X"  direction  and  spaced  apart  from  each  other  in 
said  "Y"  and  said  "Z"  directions,  with  the  ter- 

minals  of  one  row  being  offset  from  the  terminals 
of  the  other  row  in  said  "X"  direction; 

said  indexing  means  including  an  indexable 
nest  (21)  movable  in  said  "X"  and  said  "Y" 

5  directions,  for  receiving  at  least  one  of  said 
connectors  (24); 

means  (50,  51,  53)  for  selectively  moving  said 
indexable  nest  (21)  in  said  "X"  and  said  "Y" 
directions  to  present  a  predetermined  sequence 

w  of  terminals  one  at  a  time  to  said  termination 
station;  and  said  insertion  blade  (33)  having  at 
least  two  insertion  strokes  of  different  lengths, 
one  stroke  for  each  row  of  terminals,  for  inserting 
the  free  end  of  a  wire  conductor  in  said  insulation 

is  '  displacing  slot  means  (31)  of  each  terminal 
located  in  each  of  said  rows  (30,  37). 

2.  Apparatus  as  claimed  in  claim  1,  further 
including  means  (9,  42)  for  feeding  a  predeter- 
mined  length  of  said  wire  conductor  in  said  "Y" 

20  direction  mutually  perpendicular  to  said  "X"  and 
"Z"  directions  and  for  cutting  said  wire  conductor 
adjacent  said  termination  station  to  form  said 
wire  free  end,  said  moving  means  (50,  51,  53) 
being  operable  to  align  each  terminal  to  said  wire 

25  free  end. 
3.  Apparatus  as  claimed  in  claim  1  or  2,  wherein 

said  indexing  means  includes  an  "X"  table  (25) 
movable  in  an  "X"  direction,  mounted  on  a  "Y" 
table  (26)  movable  in  a  "Y"  direction. 

30  4.  Apparatus  as  claimed  in  any  preceding  claim, 
wherein  said  predetermined  sequence  comprises 
a  succession  of  terminals  taken  alternately  from 
said  two  rows  (30,  37). 

5.  A  method  of  manufacturing  an  electrical 
35  cable  harness  of  the  type  including  a  connector 

(24)  electrically  connected  to  a  plurality  of  discrete 
wire  conductors,  the  connector  having  a  housing 
with  a  row  (30)  of  preloaded  terminals  mounted 
therein,  the  terminals  having  insulation  displac- 

40  ing  slot  means  (31  )  for  termination  with  said  wire 
conductors,  said  method  comprising  the  steps  of 

presenting  said  connector  (24)  at  a  termination 
station, 

indexing  the  connector  (24)  in  an  "X"  direction 
45  to  present  a  terminal  of  one  row  of  the  connector 

at  said  termination  station, 
aligning  the  free  end  of  a  wire  conductor  at  a 

predetermined  point  over  said  terminal,  and 
inserting  the  wire  free  end  in  said  insulation 

so  displacing  slot  means  (31)  of  said  terminal, 
characterised  by  the  further  steps  of  providing  a 

connector  (24)  with  a  second  row  (37)  of  pre- 
loaded  terminals,  said  first  and  second  rows  (30, 
37)  each  extending  in  an  "X"  direction  and  spaced 

55  apart  from  each  other  in  "Y"  and  "Z"  mutually 
perpendicular  directions  with  the  terminals  of  one 
row  (30)  being  offset  from  the  terminals  of  the 
other  row  (37)  in  said  "X"  direction, 

indexing  the  connector  (24)  in  both  said  "X" 
60  and  said  "Y"  directions  to  present  another  ter- 

minal  taken  from  the  second  row  (37)  at  the 
termination  station;  and 

inserting  another  wire  free  end  in  said  insula- 
tion  displacing  slot  means  (31)  of  said  other 

65  terminal. 
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6.  The  method  of  claim  5  further  compns- 
lg  the  step  of  feeding  a  predetermined 
ingth  of  said  wire  conductor  in  a  "Y"  direc- 
on  mutually  perpendicular  to  said  "X"  and 
aid  "Z"  directions,  and  cutting  said  wire 
djacent  said  termination  station  to  form  said 
/ire  conductor  free  end  at  said  predetermined 
oint. 
7.  The  method  of  claim  5  further  compris- 

ig  the  step  of  alternately  presenting  the  ter- 
linals  of  one  row  (30)  and  the  terminals  of 
ie  other  row  (37)  for  termination  as  said 
onnector  is  advanced  in  said  "X"  direction. 

'atentanspriiche 

1.  Vcrrichtung  zur  Herstellung  elektrischer 
[abelbaume  derjenigen  Art,  die  einen  Verbin- 
ler  (24)  aufweist,  der  mit  einer  Mehrzahl  ein- 
elner  Leiterdrahte  elektrisch  verbunden  ist, 
vcbei  der  Verbinder  ein  Gehause  mit  einer 
dehrzahl  in  diesem  angebrachter  Anschlusse 
lufweist  und  die  Anschlusse  eine  Schlitzein- 
ichtung  (31)  zur  Isolierungsverdrangung  fur 
sine  AnschluSverbindung  mit  den  Leiterdrah- 
en  aufweisen  und  wobei  die  Vorrichtung 

eine  AnschliefSstation, 
eine  Einrichtung  (25)  zum  Vcrschalten  des 

/erbinders  in  einer  X-Richtung,  urn  die 
Anschlusse  des  Verbinders  (24)  der  Anschliefc- 
itation  einzeln  darzubieten, 

eine  Einrichtung  (26)  zum  Ausrichten  des 
reien  Endes  eines  Leiterdrahtes  mit  einem 
ter  AnschliefSstation  dargebotenen  AnschluB 
n  einer  Y-Richtung  und 

eine  AnschlieBvorrichtung  (35)  in  der  Ein- 
jetzstaticn  mit  einem  Drahteinsetzblatt  (33) 
cum  Einsetzen  des  freien  Endes  des  Leiter- 
drahtes  in  die  Schlitzeinrichtung  zur  Isolie- 
■ungsverdrangung  umfalSt,  wobei  das  Blatt 
[33)  entlang  einem  Einsetzhub  von  vorbe- 
stimmter  Lange  in  einer  Z-Richtungsenkrecht 
zu  der  X-  und  der  Y-Richtung  bewegbar  ist, 

dadurch  gekennzeichnet,  daG 
die  Anschlusse  des  Verbinders  (24)  in  zwei 

Reihen  (30,37)  angeordnet  sind,  die  sich  in 
der  X-Richtung  erstrecken  und  mit  Abstand 
vcneinander  in  der  Y-Richtung  und  der  Z-Rich- 
tung  angeordnet  sind,  wobei  die  Anschlusse 
der  einen  Reihe  von  den  Anschliissen  der 
anderen  Reihe  in  der  X-Richtung  versetzt  sind, 

die  Vorschalteinrichtung  eine  vorschaltbare 
Aufnahme  (21)  aufweist,  die  in  der  X-  und  der 
Y-Richtung  zur  Aufnahme  zumindest  eines  der 
Verbinder  (24)  bewegbar  ist, 

eine  Einrichtung  (50,51,53)  zum  wahlweisen 
Bewegen  der  vorschaltbaren  Aufnahme  (21)  in 
der  X-  und  der  Y-Richtung,  urn  eine  vorbe- 
stimmte  Folge  von  Anschliissen  einzeln  der 
AnschlieSstaticn  darzubieten,  und 

das  Einsetzblatt  (33)  zumindest  zwei  Einsetz- 
hiibe  unterschiedlicher  Lange,  und  zwar  einen 
Hub  fur  jede  Reihe  von  Anschliissen,  zum  Ein- 
setzen  des  freien  Endes  eines  Leiterdrahtes  in 
die  Schlitzeinrichtung  (31)  zur  Isolierungsver- 

drangung  jeaes  in  jeuer  uei  nemeii  \ou,o/j 
angeordneten  Anschlusses  aufweist. 

2.  Vorrichtung  nach  Anspruch  1,  des  weite- 
ren  mit  einer  Einrichtung  (9,42)  zum  Vcrbewe- 
gen  einer  vorbestimmten  Lange  des  Leiter- 
drahtes  in  der  Y-Richtung  zweiseitig  senkrecht 
zu  der  X-  und  der  Z-Richtung  und  zum 
Abschneiden  des  Leiterdrahtes  an  der 
AnschlielSstation  zur  Bildung  des  freien  Drah- 

3  tendes,  wobei  die  Bewegungseinrichtung 
(50,51,53)  zum  Ausrichten  jedes  Anschlusses 
mit  dem  freien  Drahtende  betatigbar  ist. 

3.  Vorrichtung  nach  Anspruch  1  oder  2,  bei 
der  die  Vorschalteinrichtung  einen  in  einer  X- 

5  Richtung  bewegbaren  X-Tisch  (25)  aufweist, 
der  auf  einem  in  einer  Y-Richtung  bewegba- 
ren  Y-Tisch  (26)  angebracht  ist. 

4.  Vorrichtung  nach  einem  der  vorhergehen- 
den  Anspruche,  bei  der  die  vorbestimmte 

o  Folge  eine  Aufeinanderfolge  von  abwechselnd 
aus  den  beiden  Reihen  (30,37)  entnommenen 
Anschliissen  aufweist. 

5.  Verfahren  zur  Herstellung  eines  elektri- 
schen  Kabelbaumes  derjenigen  Art,  die  einen 

5  Verbinder  (24)  aufweist,  der  mit  einer  Mehr- 
zahl  einzelner  Leiterdrahte  elektrisch  verbun- 
den  ist,  wobei  der  Verbinder  ein  Gehause  mit 
einer  Reihe  (30)  in  diesem  angebrachter  vor- 
gespannter  Anschlusse  aufweist  und  die 

to  Anschlusse  eine  Schlitzeinrichtung  (31)  zur 
Isclierungsverdrangung  fur  ein  AnschlielSen  an 
die  Leiterdrahte  aufweisen  und  wobei  das  Ver- 
fahren  die  Schritte  umfaBt,  daS 

ein  Verbinder  (24)  an  einer  AnschliefSstation 
is  dargeboten, 

der  Verbinder  (24)  in  einer  X-Richtung  zur 
Darbietung  eines  Anschlusses  einer  Reihe  des 
Verbinders  an  der  AnschlielSstation  vorgeschal- 
tet, 

to  das  freie  Ende  eines  Leiterdrahtes  an  einem 
vorbestimmten  Punkt  iiber  dem  AnschlulS  aus- 
gerichtet  und 

das  freie  Drahtende  in  die  Schlitzeinrichtung 
(31)  des  Anschlusses  zur  Isolierungsverdran- 

45  gung  eingesetzt  wird, 
gekennzeichnet  durch  die  weiteren  Schritte, 

dali 
ein  Verbinder  (24)  mit  einer  zweiten  Reihe 

(37)  vorgespannter  Anschlusse  versehen  wird, 
so  die  erste  und  die  zweite  Reihe  (30,37)  jeweils 

in  einer  X-Richtung  verlaufen  und  in  zweisei- 
tig  senkrechten  Y-  und  Z-Richtungen  mit 
Abstand  voneinander  angeordnet  sind,  wcbei 
die  Anschlusse  der  einen  Reihe  (30)  von  den 

55  Anschliissen  der  anderen  Reihe  (37)  in  der  X- 
Richtung  versetzt  sind, 

der  Verbinder  (24)  sowohl  in  der  X-  als 
auch  in  der  Y-Richtung  zur  Darbietung  eines 
weiteren,  aus  der  zweiten  Reihe  (37)  entnom- 

60  menen  Anschlusses  in  der  AnschlielSstation 
vorgeschaltet  und 

ein  weiteres  freies  Drahtende  in  die  Schlitz- 
einrichtung  (31)  des  weiteren  Anschlusses  zur 
Isolierungsverdrangung  eingesetzt  wird. 

65  6.  Verfahren  nach  Anspruch  5,  mit  dem  wei- 
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teren  Schritt,  daS  eine  vorbestimmte  Lange  des 
Leiterdrahtes  in  einer  Y-Richtung  zweiseitig  senk- 
recht  zu  der  X-  und  der  Z-Richtung  vorbewegt 
wird  und  der  Draht  an  der  AnschlielSstation  zur 
Biidung  des  freien  Leiterdrahtendes  an  dem  vor- 
bestimmten  Punkt  abgeschnitten  wird. 

7.  Verfahren  nach  Anspruch  5,  mit  dem  weite- 
ren  Schritt,  dalS  die  Anschlusse  der  einen  Reihe 
(30)  und  die  Anschlusse  der  anderen  Reihe  (37) 
abwechselnd  fur  das  AnschiielSen  beim  Fort- 
schreiten  des  Verbinders  in  der  X-Richtung  darge- 
boten  werden. 

Revendications 

1.  Appareil  pour  la  fabrication  de  faisceaux  de 
cables  electriques  du  type  comportant  un  connec- 
teur  (24)  ccnnecte  electriquement  a  une  pluralite 
de  fils  conducteurs  discrets,  le  connecteur  com- 
portant  un  boftier  dans  lequel  sont  disposes  une 
pluralite  de  bornes,  ces  bornes  ayant  des  fentes 
de  deplacement  d'isolation  (1)  pour  se  connecter 
avec  lesdits  fils  conducteurs,  I'appareil  compre- 
nant  un  poste  de  raccordement,  des  moyens  (25) 
pour  indexer  le  connecteur  dans  une  direction 
"X"  pour  presenter  les  bornes  du  conneoteur 
(24),  une  a  la  fois,  au  poste  de  raccordement,  des 
moyens  (26)  pour  aligner,  dans  une  direction  "Y", 
I'extremite  libre  d'un  fil  conducteur  avec  une 
borne  presentee  au  poste  de  raccordement,  un 
organe  d'achevement  du  raccordement  (35)  du 
poste  de  raccordement  comprenant  une  lame 
d'insertion  de  fil  (33),  pour  inserer  I'extremite 
libre  du  fil  conducteur  dans  une  des  fentes  de 
deplacement  d'isolation,  la  lame  (33)  etant  mon- 
tee  de  fagon  qu'elle  puisse  effectuer  une  course 
d'insertion  sur  une  longueur  predetermined  dans 
une  direction  "Z",  perpendiculaire  aux  direc- 
tions"X"  et"Y"  caracterise  en  ce  que  les  bornes 
du  connecteur  (24)  sont  disposees  sur  deux  ran- 
gees  (30,37)  s'etendant  dans  la  direction  "X"  et 
espacees  I'une  de  I'autre  dans  les  directions  "Y" 
et  "Z",  les  bornes  d'une  rangee  etant  decalees  par 
rapport  aux  bornes  de  I'autre  rangee  dans  la 
direction  "X",  les  moyens  d'indexation  compre- 
nant  un  logement  (21)  indexable  et  deplagable 
dans  les  directions  "X"  et  "Y",  pour  recevoir  au 
moins  I'un  des  connecteurs  (24),  des  moyens 
(50,51,53)  pour  deplacer,  de  fagon  selective,  le 
logement  indexable  (21)  dans  les  directions  "X" 
et  "Y"  de  fagon  a  presenter  les  bornes,  une  a  la 
fois,  dans  un  ordre  predetermine,  au  poste  de 
raccordement,  et  la  lame  d'insertion  (33)  ayant  au 
moins  deux  courses  d'insertion,  de  longueurs 
differentes,  a  raison  d'une  course  pour  chaque 
rangee  de  bornes,  pour  inserer  I'extremite  libre 
d'un  fil  conducteur  dans  la  fente  de  deplacement 
d'isolation  (31)  de  chaque  borne  situee  dans 
chacune  des  rangees  (30,37). 

2.  Appareil  suivant  la  revendication  1  caracte- 
rise  en  ce  qu'il  comprend  des  moyens  (9,42)  pour 
fournir  une  Icngueur  predetermined  defil  conduc- 
teur,  dans  la  direction  "Y"  perpendiculaire  a  la 

fois  aux  directions  "X"  et  "Z",  et  pour  couper  le 
conducteur  en  un  point  adjacent  a  ce  poste  de 
raccordement,  pour  former  I'extremite  libre  du  fil, 
les  moyens  de  deplacement  (50,51,53)  etant 

5  actionnables  pour  aligner  chaque  borne  avec 
I'extremite  de  fil  libre. 

3.  Appareil  suivant  I'une  quelconque  des  reven- 
dications  precedentes  caracterise  en  ce  que  les 
moyens  d'indexation  comprennent  une  table  (25), 

10  mobile  dans  la  direction  "X",  laquelle  est  montee 
sur  une  table  (26)  mobile  dans  la  direction  "Y". 

4.  Appareil  suivant  I'une  quelconque  des  reven- 
dications  precedentes  caracterise  en  ce  que  I'or- 
dre  predetermine  des  bornes  comprend  une  suc- 

w  cession  de  bornes  faisant  partie  alternativement 
des  deux  rangees  (30,37). 

5.  Procede  de  fabrication  d'un  faisceau  de 
cables  electriques  du  type  ccmportant  un  connec- 
teur  (24)  connecte  electriquement  a  une  pluralite 

20  de  fils  conducteurs  discrets,  le  connecteur  com- 
portant  un  boitier  et  ayant  une  rangee  (30)  de 
bornes  prechargees  montees  dans  celui-ci,  ces 
bornes  ayant  des  fentes  de  deplacement  d'isola- 
tion  (31)  pour  se  connecter  avec  lesdits  fils 

25  conducteurs,  ce  procede  comportant  les  etapes 
consistant  a  presenter  ledit  connecteur  (24)  a  un 
poste  de  raccordement,  indexer  le  connecteur 
(24)  dans  une  direction  "X"  pour  presenter  une 
borne  d'une  rangee  du  connecteur  au  poste  de 

30  raccordement,  aligner  I'extremite  libre  d'un  fil 
conducteur  en  un  point  predetermine,  au-dessus 
de  la  borne,  et  inserer  I'extremite  libre  du  fil  dans 
la  fente  de  deplacement  d'isolation  (31)  de  la 
borne,  caracterise  en  ce  qu'il  comporte  les  etapes 

35  additionnelles  consistant  a  prevoir  le  connecteur 
(24)  avec  une  seconde  rangee  (37)  de  bornes 
prechargees,  les  premiere  et  seconde  rangees 
(30,37)  s'etendant  chacune  dans  une  direction 
"X"  et  etant  espacees  I'une  de  I'autre  dans  des 

40  directions  "Y"  et  "Z"  perpendiculaires,  les  bornes 
d'une  rangee  (30)  etant  decalees  par  rapport  aux 
bornes  de  I'autre  rangee  (37)  dans  la  direction 
"X",  indexer  le  connecteur  (24)  a  la  fois  dans  la 
direction  "X"  et  dans  la  direction  "Y"  pcur  pre- 

45  senter,  au  pcste  de  raccordement,  une  autre 
borne  prise  sur  la  seconde  rangee  (37),  et  inserer 
une  autre  extremite  de  fil  libre  dans  la  fente  de 
deplacement  d'isolation  de  cette  autre  borne. 

6.  Procede  suivant  la  revendication  5  caracte- 
50  rise  en  ce  qu'il  comprend  les  etapes  consistant  a 

alimenter  une  longueur  predetermined  de  fil 
conducteur  dans  une  direction  "Y"  perpendicu- 
laire  a  la  fois  aux  directions  "X"  et  "Z",  et  a 
couper  le  fil  en  un  point  adjacent  au  poste  de 

55  raccordement  de  fagon  a  former  I'extremite  libre 
du  fil  conducteur  en  un  endroit  predetermine. 

7.  Procede  suivant  la  revendication  5  caracte- 
rise  en  ce  qu'il  comprend  I'etape  consistant  a 
presenter  alternativement  les  bcrnes  d'une  ran- 

eo  gee  (30)  et  les  bornes  de  I'autre  rangee  (37)  pour 
leur  connexion  lorsque  le  connecteur  est  avance 
dans  la  direction  "X". 
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