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©  Apparatus  and  method  for  assembling  terminated  wires  into  electrical  connectors  to  form  harnesses. 
Insulated  conductor  wire  (11)  is  fed  in  predetermined 

lengths  in  a  "Y"  direction  (see  Fig. 1)  to  a  cutter  (42)  adjacent 
a  termination  station  defined  by  a  connector  nest  (21) 
mounted  on  an  "X"  axis  displaceable  table  (25)  in  turn 
supported  on  a  "Y"  axis  displaceable  table  (26).  A  wire 
insertion  blade  (33)  movable  in  a  "Z"  direction  to  alternate 
depths  of  insertion,  terminates  each  cut  wire  end  in  an 
insulation  displacement  terminal  in  a  connector  (24)  posi- 
tioned  in  the  nest  (21)  with  the terminal  receiving  slot  (31)  at 
the  termination  station.  The  terminals  are  arranged  in  spaced 
relation  along  two  tiered  rows  (30,37)  of  terminal  slots  (31) 
with  adjacent  slots  (31)  in  each  row  interspaced  by  a  slot  (31) 
in  the  other  row,  whereby  each  terminal  has  a  unique 
location  in  the  "X"  direction.  Following  the  insertion  of  a 
wire  in  the  first  terminal  slot (31)  in  the  upper  row  (3),  the  "X" 
table  is  stepped  one  terminal  slot  (31)  and  the  "Y"  table  is 
stepped  one  terminal  slot  (31)  and  the  "Y"  table  is  shifted  to 
align  the  next  adjacent  slot  (31)  in  the  lower  row  (37)  at  the 
insertion  station,  and  so  on,  the  "X"  table  being  shifted 
stepwise  in  a  forward  direction  only,  to  carry  terminated 
wires  clear  of  the  insertion  station,  and  the  "Y"  table  being 
shifted  to-and-fro  successively  to  align  the  upper  and  lower 
tiers  (30,  37)  of  terminal  slots  (31)  at  the  insertion  station. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a p p a r a t u s  

and  m e t h o d   f o r   a s s e m b l i n g   t e r m i n a t e d   w i r e s   i n t o  

e l e c t r i c a l   c o n n e c t o r s   t o   fo rm  h a r n e s s e s   and  c o n c e r n s  

a p p a r a t u s   and   m e t h o d   f o r   t h e   m a n u f a c t u r e   of  e l e c t r i c a l  

c a b l e   h a r n e s s e s   of   t h e   t y p e   i n c l u d i n g   a  c o n n e c t o r  

e l e c t r i c a l l y   c o n n e c t e d   to   a  p l u r a l i t y   of   d i s c r e t e   w i r e  

c o n d u c t o r s ,   t h e   c o n n e c t o r   h a v i n g   a  h o u s i n g   w i t h   a  

p l u r a l i t y   of   t e r m i n a l s   m o u n t e d   t h e r e i n ,   t h e   t e r m i n a l s  

h a v i n g   i n s u l a t i o n   d i s p l a c i n g   s l o t   m e a n s   f o r   t e r m i n a t i o n  

w i t h   s a i d   w i r e   c o n d u c t o r s .  

In  o r d e r   t o   c o n d u c t   e l e c t r i c a l   s i g n a l s   b e t w e e n  

p r i n t e d   c i r c u i t   b o a r d   a s s e m b l i e s   o r   c o m p o n e n t s   by  m e a n s  

of   e l e c t r i c a l   c o n d u c t o r s   in  e l e c t r i c a l l y   o p e r a t e d  

e q u i p m e n t   and   p r o d u c t s ,   i t   i s   common  t o   e m p l o y   a  h a r n e s s  

of   t e r m i n a t e d   w i r e s   a s s e m b l e d   i n t o   a  c o n n e c t o r   a t   a t  

l e a s t   one  e n d ,   t h e   w i r e s   b e i n g   a l s o   t e r m i n a t e d   a t   t h e i r  

o t h e r   e n d s .  

I t   i s   a l r e a d y   known  t o   p r o v i d e   a p p a r a t u s   f o r  

t h e   m a n u f a c t u r e   of   e l e c t r i c a l   c a b l e  h a r n e s s e s   of  t h e  

t y p e   d e s c r i b e d ,   c o m p r i s i n g   a  t e r m i n a t i o n   s t a t i o n ,   m e a n s  

f o r   i n d e x i n g   t h e   c o n n e c t o r   in  an  "X"  d i r e c t i o n   t o  

p r e s e n t   t h e   t e r m i n a l s   of  s a i d   c o n n e c t o r   one  a t   a  t i m e  

to   s a i d   t e r m i n a t i o n   s t a t i o n ,   means   f o r   a l i g n i n g   in  a  



"Y"  d i r e c t i o n   t h e   f r e e   end   of   a  w i r e   c o n d u c t o r   w i t h   a  

t e r m i n a l   p r e s e n t e d   t o   s a i d   t e r m i n a t i o n   s t a t i o n ,   and   a  

t e r m i n a t o r   a t   s a i d   i n s e r t i o n   s t a t i o n   i n c l u d i n g   a  w i r e  

i n s e r t i o n   b l a d e  f o r  i n s e r t i n g   s a i d   w i r e   c o n d u c t o r   f r e e  

end   in   s a i d   i n s u l a t i o n   d i s p l a c i n g   s l o t   m e a n s ,   s a i d   b l a d e  

b e i n g   m o u n t e d   f o r   m o v e m e n t   a l o n g   an  i n s e r t i o n   s t r o k e   o f  

p r e d e t e r m i n e d   l e n g t h   in   a  "Z"  d i r e c t i o n   p e r p e n d i c u l a r  

t o   s a i d   "X"  and  "Y"  d i r e c t i o n s .  

Such  a p p a r a t u s   h a s   b e e n   m a n u a l l y   f e d   w i t h  

d i s c r e t e   w i r e   c o n d u c t o r s   by  an  o p e r a t o r   p o s i t i o n i n g   t h e  

f r e e   e n d s   of  t h e   c o n d u c t o r s   in   t h e   "Y"  d i r e c t i o n   one   a t  

a  t i m e   a t   t h e   t e r m i n a t i o n   s t a t i o n   f o r   a l i g n m e n t   by  t h e  

a l i g n i n g   m e a n s ,   t h e   o p e r a t o r   t h e n   o p e r a t i n g   t h e  

t e r m i n a t o r   t o   t e r m i n a t e   t h e   c o n d u c t o r   in   t h e   c o n n e c t o r  

i n   t h e   "Z"  d i r e c t i o n .  

The  o b j e c t   of   t h e   p r e s e n t   i n v e n t i o n   i s   t o  

p r o v i d e   a p p a r a t u s   and  m e t h o d   f o r   a s s e m b l i n g   d i s c r e t e  

w i r e   c o n d u c t o r s   i n t o   a  c o n n e c t o r ,   one  a t   a  t i m e ,   and   a t  

d i f f e r e n t   l e v e l s   in   t h e   c o n n e c t o r   t o   fo rm  a  c a b l e  

h a r n e s s   of  t h e   t y p e   d e s c r i b e d .  

P r o c e e d i n g - f r o m   t h e   known  a p p a r a t u s   d e s c r i b e d  

a b o v e ,   t h e   a p p a r a t u s   of   t h e   p r e s e n t   i n v e n t i o n   i s  

c h a r a c t e r i s e d   in   t h a t   s a i d   t e r m i n a l s   of  s a i d   c o n n e c t o r  

a r e   a r r a n g e d   in   two  rows  e x t e n d i n g   in   s a i d   "X"  d i r e c t i o n  

and   s p a c e d   a p a r t   f r om  e a c h   o t h e r   in   s a i d   "Y"  and  s a i d  



"Z"  d i r e c t i o n s ,   w i t h   t h e   t e r m i n a l s   of  o n e  r o w   b e i n g  

o f f s e t   f r om  t h e   t e r m i n a l s   o f   t h e   o t h e r   row  in   s a i d   "X"  

d i r e c t i o n ;   s a i d   i n d e x i n g   means   i n c l u d i n g   an  i n d e x a b l e  

n e s t   m o v a b l e   i n  s a i d   "X"  and   s a i d   "Y"  d i r e c t i o n s ,   f o r  

r e c e i v i n g   a t   l e a s t   one   of   s a i d   c o n n e c t o r s ;   means   f o r  

s e l e c t i v e l y   m o v i n g   s a i d   i n d e x a b l e   n e s t   in  s a i d   "X"  a n d  

s a i d   "Y"  d i r e c t i o n s   t o   p r e s e n t   a  p r e d e t e r m i n e d   s e q u e n c e  

of   t e r m i n a l s   one  a t   a  t i m e   to   s a i d   t e r m i n a t i o n   s t a t i o n ;  

and   s a i d   i n s e r t i o n   b l a d e   h a v i n g   a t   l e a s t   two  i n s e r t i o n  

s t r o k e s   o f   d i f f e r e n t   l e n g t h s ,   one  s t r o k e   f o r   e a c h   r o w  

of   t e r m i n a l s ,   f o r   i n s e r t i n g   t h e  f r e e   end  of  a  w i r e  

c o n d u c t o r   in   s a i d   i n s u l a t i o n   d i s p l a c i n g   s l o t   m e a n s   o f  

e a c h   t e r m i n a l   l o c a t e d   in   e a c h   of   s a i d   r o w s .  

The  m e t h o d   o f   t h e   p r e s e n t   i n v e n t i o n   c o m p r i s e s  

t h e   s t e p s   of  p r e s e n t i n g   s a i d   c o n n e c t o r   a t   a  t e r m i n a t i o n  

s t a t i o n ,   i n d e x i n g   t h e   c o n n e c t o r   in   an  "X"  d i r e c t i o n   t o  

p r e s e n t   a  t e r m i n a l   of   o n e - r o w   of   t h e   c o n n e c t o r   a t   s a i d  

t e r m i n a t i o n   s t a t i o n ,   a l i g n i n g   t h e   f r e e   end  of   a  w i r e  

c o n d u c t o r   a t   a  p r e d e t e r m i n e d   p o i n t   o v e r   s a i d   t e r m i n a l ,  

and   i n s e r t i n g   t h e   w i r e   f r e e   end  in   s a i d   i n s u l a t i o n  

d i s p l a c i n g   s l o t   means   of   s a i d   t e r m i n a l ,   and  i s  

c h a r a c t e r i s e d   by  t h e   f u r t h e r   s t e p s   of  p r o v i d i n g   a  

c o n n e c t o r   w i t h   a  s e c o n d   row  of  p r e l o a d e d   t e r m i n a l s ,  

s a i d   f i r s t   and  s e c o n d   rows   e a c h   e x t e n d i n g   in   an  "X"  

d i r e c t i o n   and  s p a c e d ' a p a r t   f rom  e a c h   o t h e r   in  "Y"  a n d  



"Z"  m u t u a l l y - p e r p e n d i c u l a r   d i r e c t i o n s   w i t h   t h e   t e r m i n a l s  

of   one   row  b e i n g   o f f s e t   f r o m   t h e   t e r m i n a l s   of   t h e   o t h e r  

row  in  s a i d   "X"  d i r e c t i o n ,   i n d e x i n g   t h e   c o n n e c t o r   i n  

b o t h   s a i d   "X"  and  s a i d   "Y"  d i r e c t i o n s   t o   p r e s e n t   a n o t h e r  

t e r m i n a l   t a k e n   f r o m   t h e   s e c o n d   row  a t   t h e   t e r m i n a t i o n  

s t a t i o n ;   and  i n s e r t i n g   a n o t h e r   w i r e   f r e e   end  in   s a i d  

i n s u l a t i o n   d i s p l a c i n g   s l o t   means   of  s a i d   o t h e r   t e r m i n a l .  

S p e c i f i c   e m b o d i m e n t s   of   t h e   p r e s e n t   i n v e n t i o n  

e m b o d y i n g   b o t h   i t s   m e t h o d   and  a p p a r a t u s   a s p e c t s   w i l l  

now  be  d e s c r i b e d   by  way  of  e x a m p l e ,   and  n o t   by  way  o f  

l i m i t a t i o n   w i t h   r e f e r e n c e   t o   t h e   a c c o m p a n y i n g   d r a w i n g s  

in   w h i c h :  

FIG.   1  s h o w s   p a r t   of   an  a u t o m a t i c   m a c h i n e   f o r  

a s s e m b l i n g   t e r m i n a t e d   w i r e s   i n t o   a  c o n n e c t o r   t o   f o r m  a  

h a r n e s s :  

FIG.   2  i s   a  f r o n t   e l e v a t i o n ;  

FIG.   3  i s   an  end  v i e w   s h o w i n g   t h e   s e c o n d a r y  

w i r e   g r i p p e r   u n i t ;  

F IGS.   4 ,  5  a n d   6  a r e   d i a g r a m m a t i c   v i e w s   s h o w i n g  

a  s e q u e n c e   of  w i r e   i n s e r t i o n   s t e p s ,   a n d  

FIG.   7  i s   a  c r o s s - s e c t i o n a l   v i ew   of   p a r t   of   t h e  

m a c h i n e .  

Wi th   r e f e r e n c e   now  t o   t h e   a c c o m p a n y i n g   d r a w i n g s ,  

and   f i r s t   w i t h   r e f e r e n c e   t o   F i g s .   1,  2  and  7,  t h e   m a c h i n e  

c o m p r i s e s   a  h o r i z o n t a l   w i r e   f e e d   u n i t   9  i n c l u d i n g   a  w i r e  

s t r a i g h t e n e r   10  f o r   w i r e   11  f e d   f rom  a  r e e l   ( n o t   s h o w n ) ,  



a  w i r e   l e n g t h   e n c o d e r   w h e e l   12  and  a  w i r e   p r e s s e r   w h e e l   14  

and  w i r e   f e e d   d r i v e   r o l l s   16.  The  w i r e   f e e d   u n i t   9 

f u r t h e r   i n c l u d e s   an  e n c o d e r   and   s t e p p i n g   m o t o r   and   c o n t r o l  

and  w i r e   p r o c e s s i n g   p r i n t e d   c i r c u i t   b o a r d s ,   t h e   l a t t e r  

p e r m i t t i n g   two  f u n c t i o n s :  

(a)  35  (minimum)  d i f f e r e n t   l e n g t h s   of  w i r e ,  

t h a t   can  be  p r o g r a m m e d   in   s e q u e n c e   w i t h   t e r m i n a t i o n   a f t e r  

e a c h   w i r e ,  

(b)  t h e   same  as  a b o v e   b u t   w i t h   s t e p   f e e d  

o p e r a t i o n :   i . e .   ( i)   a  p r e d e t e r m i n e d   p o r t i o n   Al  of   w i r e  

l e n g t h   A,  e . g .   50  mm;  ( i i )   o p e r a t i o n   of  o p t i o n a l   i n d i v i d u a l  

r o t a t a b l e   or   r e t r a c t a b l e   t e r m i n a t i o n   u h i t   ( n o t   s h o w n ) ;  

( i i i )   w i r e   c l a m p   u n i t   d e s c r i b e d   b e l o w   in  s e m i - o p e n   ( f e e d )  

p o s i t i o n ;   ( i v )   r e m a i n d e r   A2  of  w i r e   l e n g t h   A .  

The  m a c h i n e   f u r t h e r   c o m p r i s e s   a  f i x t u r e   u n i t   2 0  

i n c l u d i n g   a  n e s t   or   f i x t u r e   p l a t e   21  t o   a c c o m o d a t e   a  

h o r i z o n t a l   f e e d   a t   r i g h t   a n g l e s   t o   t h e   w i r e   f e e d ,   e . g .   o f  

a  l i n k e d   c h a i n   23  ( s e e   F i g .   2)  of  i n s u l a t i o n   d i s p l a c e m e n t  

t e r m i n a l   (IDT)  c o n n e c t o r s   24  f o r m e d   as  p l u g   s o c k e t s   a n d  

c o n s t r u c t e d   as  d e s c r i b e d   in   o u r   P a t e n t   A p p l i c a t i o n   N o .  

84  30  6 7 8 7 . 7 .   In  t h i s   c a s e ,   two  e x t r a   m a c h i n e   u n i t s  

( n o t   shown)  a r e   n e c e s s a r y ,   f i r s t   a  c o n n e c t o r   c h a i n   f e e d  

u n i t ,   o f f   r e e l ,   and  s e c o n d l y ,   a  c o n n e c t o r   s e p a r a t o r   u n i t  

w h i c h   i s   p l a c e d   on  t h e   o p p o s i t e   s i d e   of  t h e   m a c h i n e   t o   t h e  

c o n n e c t o r   c h a i n   f e e d   u n i t   o u t s i d e   of  t h e   w i r e   i n s e r t i o n  

a r e a   d e s c r i b e d   b e l o w .   The  c o n n e c t o r s   come  o f f   t h e   r e e l  



p l a c e d   f l a t ,   w i t h   t h e i r   t e r m i n a l   l o c a t i n g   g r o o v e s   a n d  

t e r m i n a l ,   w i r e   r e c e i v i n g   s l o t s ,   o p e n i n g   v e r t i c a l l y  

u p w a r d l y .  

L o o s e   p i e c e   c o n n e c t o r s   s u c h   as   24  m a y  

a l t e r n a t i v e l y   be  h a n d   f e d   i n t o   t h e   n e s t  2 1 .  

The  f i x t u r e   u n i t   20  f u r t h e r   c o m p r i s e s   an  "X" 

m o v e m e n t   t a b l e   25  m o u n t e d   on  a  "Y"  m o v e m e n t   t a b l e   2 6 .  

The  n e s t   21  i s   m o u n t e d   on  t h e   "X"  m o v e m e n t   t a b l e   w h i c h   i s  

d i s p l a c e a b l e   on  an  "X"  a x i s   in   t h e   d i r e c t i o n   of  t h e  

c o n n e c t o r   f e e d .   The  "Y"  m o v e m e n t   t a b l e   i s   d i s p l a c e a b l e  

on  a  "Y"  a x i s   a t   r i g h t   a n g l e s   t o   t h e   d i r e c t i o n   o f  

c o n n e c t o r   f e e d .   Two  cams  50  and   51  o p e r a t e   t h e   "X"  a n d  

"Y"  t a b l e s   r e s p e c t i v e l y ,   t h e   cams  b e i n g   m o u n t e d   on  a  

common  s h a f t   and   o p e r a t e d   by  a  s t e p p i n g  m o t o r   53  ( e . g .  

8  x  45°   i n t e r v a l s )   u n d e r   t h e   c o n t r o l   of   t h e   c o n t r o l  

p r i n t e d   c i r e c u i t   b o a r d   i n c o r p o r a t e d   i n   t h e   u n i t   9 .  

C o n n e c t o r s   24  a r e   a d v a n c e d   i n   t u r n   a l o n g   t h e  

n e s t   21  to   a  " s t a r t "   p o s i t i o n   or   t e r m i n a t i o n   s t a t i o n   i n  

w h i c h   t h e   f i r s t   of   an  u p p e r   t i e r   30  ( s e e   F i g .   4)  o f  

t e r m i n a l   w i r e   r e c e i v i n g   s l o t s   31  i s   a t   an  i n s e r t i o n  

s t a t i o n   v e r t i c a l l y   b e l o w   a  v e r t i c a l l y   d i s p l a c e a b l e ,   " Z "  

m o v e m e n t   w i r e   i n s e r t i o n   b l a d e   33.   The  i n s e r t i o n   b l a d e  

i s   a r r a n g e d   t o   be  d r i v e n   d o w n w a r d l y   by  a  p n e u m a t i c a l l y  

o p e r a b l e   i n s e r t i o n   c y l i n d e r   35  w i t h   a  m o v a b l e   s t o p   f o r  

two  h e i g h t s   (o r   d e p t h s )   of  i n s e r t i o n   o f   t h e   b l a d e ,   o n e  



of  w h i c h   i s   i l l u s t r a t e d   in  F i g .   5  ( b l a d e   i n s e r t e d   i n  

u p p e r   t i e r   30)  of   c o n n e c t o r   and  t h e   o t h e r   of   w h i c h   i s  

i l l u s t r a t e d   i n   F i g .   6  ( b l a d e   i n s e r t e d   in   l o w e r   t i e r   3 7 )  

of   c o n n e c t o r .   The  t e r m i n a l   w i r e   r e c e i v i n g   s l o t s   31  a r e  

a l l   u n i q u e l y   p o s i t i o n e d   a l o n g   t h e   t i e r s   3 0 , 3 7   in   t h e  

"X"  d i r e c t i o n   and   a d j a c e n t   s l o t s   31  a r e   p o s i t i o n e d   i n  

t h e   two  t i e r s   30,  37  r e s p e c t i v e l y .   F o l l o w i n g   i n s e r t i o n  

of   a  w i r e   in   t h e   f i r s t   s l o t   31  t h e   "X"  t a b l e   i s   s t e p p e d   o n e  

s l o t   by  i t s   cam  50  and  t h e   "Y"  t a b l e   i s   s h i f t e d   by  i t s   c a m  

51  t o   a l i g n   t h e   n e x t   a d j a c e n t   s l o t   31  in   t h e   l o w e r   t i e r   3 7  

in  t h e   i n s e r t i o n   s t a t i o n ,   and  so  on,   t h e   "X"  t a b l e   b e i n g  

s h i f t e d   s t e p w i s e   in   a  f o r w a r d   d i r e c t i o n   o n l y ,   to   c a r r y  

t e r m i n a t e d   w i r e s   c l e a r   of  t h e  i n s e r t i o n   s t a t i o n ,   and  t h e  

"Y"  t a b l e   b e i n g   s h i f t e d   to   and  f r o   s u c c e s s i v e l y   to   a l i g n  

t h e   u p p e r   and   l o w e r   t i e r s   of  t e r m i n a l   w i r e   r e c e i v i n g   s l o t s  

in   t h e   i n s e r t i o n   s t a t i o n .  

A  w i r e   f e e d   g u i d e   40  i s   i n c o r p o r a t e d   o n  t h e   w i r e  

f e e d   s i d e   of  a  w i r e   c u t t e r  b l a d e 4 2   o p e r a t e d   by  t h e   i n s e r t i o n  

c y l i n d e r   e a c h   t i m e   t h e   i n s e r t i o n   b l a d e   33  i s   d r i v e n  

d o w n w a r d l y .  

In  o r d e r   to   c o n t r o l   t h e   w i r e   f o r   c u t t i n g   and   e a c h  

c u t   w i r e   l e n g t h   f o r   i n s e r t i o n   and   t e r m i n a t i o n   in  t h e  

c o n n e c t o r ,   t h e   m a c h i n e   f u r t h e r   c o m p r i s e s   a  w i r e   g r i p p e r   4 5 ,  

d e t a i l s   of  w h i c h   a r e   shown  in  F i g .   3.  The  u n i t   45  i s  

c a r r i e d   w i t h   t h e   i n s e r t i o n   b l a d e   33  f r o m   t h e   i n s e r t i o n  



c y l i n d e r   35  and  has   a  c l o s e d  ( w i r e   g r i p p i n g )   p o s i t i o n ,   a  

s e m i - o p e n   ( w i r e   g u i d i n g )   p o s i t i o n   and  a  f u l l y   o p e n   ( w i r e  

d i s e n g a g i n g )   p o s i t i o n .   The  w i r e   g r i p p e r   45  c o m p r i s e s  

an  u p p e r   j aw  member   47  w h i c h   i s   f i x e d   r e l a t i v e   t o   t h e  

i n s e r t i o n   b l a d e   33,  a  l o w e r   p i v o t e d   j aw  member  48  w h i c h  

s w i n g s   away  f r o m  



t h e   f i x e d   jaw  member ,   f i r s t   to   t h e   s e m i - o p e n   a n d  

t h e n   to   t h e   f u l l y   open  p o s i t i o n ,   and  a  d u p l e x  

p n e u m a t i c   p i s t o n   and  c y l i n d e r   a r r a n g e m e n t   g e n e r a l l y  

i n d i c a t e d   a t   50  f o r   a c t i v a t i n g   t h e   c l a m p   b e t w e e n  

i t s   c l o s e d ,   s e m i - o p e n   and  f u l l y   open   p o s i t i o n s .   A i r  

u n d e r   p r e s s u r e   i s   s u p p l i e d   to   o p p o s i t e   s i d e s   of  t h e  

ma in   p i s t o n   5 1  t o   c l o s e   and  f u l l y   open   t h e   c l a m p  

r e s p e c t i v e l y .   In  t h e   c l a m p   c l o s e d   p o s i t i o n ,   a i r  

u n d e r   p r e s s u r e   s u p p l i e d   t o   t h e   u n d e r s i d e   of  p i s t o n  

51  h o l d s   a  s e c o n d a r y   p i s t o n   52  d i s p l a c e d   in   a  

c y l i n d e r   53  a g a i n s t   s p r i n g s   54  a c t i n g   on  t h e   u p p e r  

s i d e   of  t h e   p i s t o n   52.  R e d u c t i o n   of  t h e   p n e u m a t i c  

c l o s i n g   f o r c e   b e l o w   t h e   f o r c e   of  t h e   s p r i n g s   54  o p e n s  

t h e   c l a m p   a  p r e d e t e r m i n e d   a m o u n t   c o n t r o l l e d   by  t h e  

d o w n w a r d   m o v e m e n t   p e r m i t t e d   to   t h e   p i s t o n   52.   T h e  

p i s t o n   52  i s   h e l d   in  e n g a g e m e n t   w i t h   t h e   p i s t o n   5 1  

by  t h e   s p r i n g s   54 .   Air   u n d e r   p r e s s u r e   to   f u l l y   o p e n  

t h e   c l a m p   i s   s u p p l i e d   to   t h e   c y l i n d e r   53  and  i s  

c o m m u n i c a t e d   w i t h   t h e   u p p e r   s i d e   of  t h e   p i s t o n   5 1  

t h r o u g h   a  f l u i d   p o r t   in   t h e   p i s t o n   5 2 .  

The  c y c l e   s e q u e n c e   of  t h e   m a c h i n e   i s   a s  

f o l l o w s .   2 

A  c o n n e c t o r   24  i s   f ed   to   p o s i t i o n   t h e   f i r s t  

t e r m i n a l   w i r e   r e c e i v i n g   s l o t   31  a t   t h e   i n s e r t i o n  

s t a t i o n .   The  w i r e   g r i p p e r   45  i s   moved  to  i t s   s e m i -  

open   p o s i t i o n .   Wire   f e e d   i s   p r o v i d e d   by  t h e   u n i t   9 



f o r   t h e   f i r s t   w i r e   e i t h e r   in  one  s i n g l e   l e n g t h   A 

or  in  l e n g t h s   A l  a n d   A2  f o r   t e r m i n a t i o n   o f   t h e  

l e a d i n g   end  of  t h e   w i r e   in  an  i n d i v i d u a l ,   r o t a t a b l e  

or  r e t r a c t a b l e   t e r m i n a t i o n   u n i t   ( n o t   shown)   r o t a t a b l e  

or  r e t r a c t a b l e   to   e n a b l e   t h e   w i r e   f e e d   A 2  t o   t a k e  

p l a c e .   The  w i r e   g r i p p e r   45  i s   t h e n   c l o s e d .   The  w i r e  

c u t t e r   b l a d e   42  i s   t h e n   a c t u a t e d   and  t h e   w i r e   i s  

t r a n s f e r r e d   and  i n s e r t e d   by  t h e   i n s e r t i o n   b l a d e  

w h i l s t   b e i n g   h e l d - b y   t h e   w i r e   g r i p p e r   45.   The  w i r e  

g r i p p e r   45  i s   t h e n   moved  to   i t s   f u l l y   open   p o s i t i o n  

and  t h e   c o n n e c t o r   24  i s   d i s p l a c e d   by  m o v e m e n t   of  t h e  

"XY"  t a b l e s   to   a l i g n   t h e   s e c o n d   t e r m i n a l   w i r e  

r e c e i v i n g   s l o t   a t   t h e   i n s e r t i o n   s t a t i o n   and  t h e  

m a c h i n e   r e s e t s   to   r e p e a t   t h e   c y c l e   of  o p e r a t i o n s  

d e s c r i b e d ,   t h e   w i r e   g r i p p e r   45  mov ing   to   i t s   s e m i -  

o p e n ,   i . e .   f e e d   p o s i t i o n ,   t o   r e c e i v e   and  g u i d e   t h e  

n e x t   w i r e   l e n g t h .  

A f t e r   s i x  w i r e   l e n g t h s   have   b e e n   s t i t c h e d   t o  

t h e   c o n n e c t o r   in   t h i s   f a s h i o n ,   t h e   c h a i n   23  of  c o n n e c t -  

o r s  i s   f ed   f o r w a r d   t o   a l i g n   a  f r e s h   c o n n e c t o r   a t   t h e  

i n s e r t i o n   s t a t i o n .   At  t h e   same  t i m e ,   or  i n t e r m i t t e n t l y ,  

a  f i n i s h e d   h a r n e s s   i s   c h o p p e d   f rom  t h e   h a r n e s s   c h a i n .  

The  "XY"  m o v e m e n t   t a b l e s ,   c o u p l e d   w i t h   t h e  

d u a l   h e i g h t   i n s e r t i o n   u n i t ,   can   b e  u s e d   on  a  

"Megomat"   ASM  1000  in   t h e   same  m a n n e r   as  a  s t a n d a r d  

p r e s s ,   s u b s t i t u t i n g   t h e   ASM  1000  s p e c i a l   r i g h t   h a n d  



w i r e   g r i p p e r   f o r   t h e   w i r e   g r i p p e r   45  d e s c r i b e d .  

The  "XY"  m o v e m e n t   t a b l e s   24,  25  c o u p l e d   w i t h  

t h e   d u a l   h e i g h t   i n s e r t i o n   u n i t   35  and  w i r e   g r i p p e r  

45  may  be  u s e d   w i t h   t h e   w i r e   f e e d   and  m e a s u r e   u n i t  

9  ( M e g o m a t )   d e s c r i b e d   to   p r o d u c e   s i n g l e   h a r n e s s e s  

and  j a c k   h a r n e s s e s   a u t o m a t i c a l l y   or  s e m i - a u t o m a t i c a l l y .  

Use  of  t h e   s p l i t   w i r e   f e e d   f e a t u r e  

a s  d e s c r i b e d   p e r m i t s   t h e   u s e   of  a  s u p p l e m e n t a r y  

s t r i p p e r / c r i m p e r   u n i t   f o r   i n d i v i d u a l l y   t e r m i n a t i n g  

t h e   i n d i v i d u a l   o p p o s i t e   e n d s   of  h a r n e s s   w i r e s   o r  

t h e   u s e   of  an  IDT  p r e s s   f o r   d o u b l e   e n d e d   I D T .  

Al l   t h e   h a r n e s s e s   w i l l   u s e   w i r e  l e n g t h s   c u t  

f r o m   one  s i n g l e   w i r e .   To  i d e n t i f y   t h e   d i f f e r e n t  

w i r e   l e n g t h s   a  w i r e   m a r k i n g   u n i t   may  be  i n c o r p o r a t e d .  

W h i l s t   an  a u t o m a t i c   m a c h i n e   h a s   b e e n   d e s c r i b e d ,  

i t   w i l l   be  a p p r e c i a t e d   t h a t   d i s c r e t e   w i r e   c o n d u c t o r s  

may  be  m a n u a l l y   f e d   by  an  o p e r a t o r   in   t h e   "Y"  d i r e c t i o n ,  

one  a t   a  t i m e ,   t o   t h e   t e r m i n a t i o n   s t a t i o n   f o r   t e r m i n a t i o n  

in   s u c c e s s i v e   s l o t s   31  in   t h e   u p p e r   and   l o w e r   t i e r s   o f  

e a c h   c o n n e c t o r   i f   d e s i r e d ,   t h e   s u c c e s s i v e   s l o t s   3 1  

b e i n g   a l i g n e d   a t   t h e   t e r m i n a t i o n   s t a t i o n   and  t h e   w i r e s  

t e r m i n a t e d   in   t h e   c o n n e c t o r   by  o p e r a t i n g   t h e   m a c h i n e .  



1.  A p p a r a t u s   f o r   t h e   m a n u f a c t u r e   o f  

e l e c t r i c a l   c a b l e   h a r n e s s e s   of  t h e   t y p e   i n c l u d i n g   a  

c o n n e c t o r   e l e c t r i c a l l y   c o n n e c t e d   t o   a  p l u r a l i t y   o f  

d i s c r e t e   w i r e   c o n d u c t o r s ,   t h e   c o n n e c t o r   h a v i n g   a  h o u s i n g  

w i t h   a  p l u r a l i t y   o f   t e r m i n a l s   m o u n t e d   t h e r e i n ,   t h e  

t e r m i n a l s   h a v i n g   i n s u l a t i o n   d i s p l a c i n g   s l o t   means   f o r  

t e r m i n a t i o n   w i t h   s a i d   w i r e   c o n d u c t o r s ,   s a i d   a p p a r a t u s  

c o m p r i s i n g :  

a  t e r m i n a t i o n   s t a t i o n ,  

means   f o r   i n d e x i n g   t h e   c o n n e c t o r   in   an  "X" 

d i r e c t i o n   to   p r e s e n t   t h e   t e r m i n a l s   of   s a i d   c o n n e c t o r  

one  at   a  t i m e   t o   s a i d   t e r m i n a t i o n   s t a t i o n ,  

means   f o r   a l i g n i n g   in   a  "Y"  d i r e c t i o n   t h e   f r e e  

end   of  a  w i r e   c o n d u c t o r   w i t h   a  t e r m i n a l   p r e s e n t e d   t o  

s a i d   t e r m i n a t i o n   s t a t i o n ,  

a  t e r m i n a t o r   a t   s a i d   i n s e r t i o n   s t a t i o n  

i n c l u d i n g   a  w i r e   i n s e r t i o n   b l a d e   f o r   i n s e r t i n g   s a i d  

w i r e   c o n d u c t o r   f r e e   end  in  s a i d   i n s u l a t i o n   d i s p l a c i n g  

s l o t   means ,   s a i d   b l a d e   b e i n g   m o u n t e d   f o r   m o v e m e n t   a l o n g  

an  i n s e r t i o n   s t r o k e   of   p r e d e t e r m i n e d   l e n g t h   in  a  " Z "  

d i r e c t i o n   p e r p e n d i c u l a r   to   s a i d   "X"  and  "Y"  d i r e c t i o n s ,  

c h a r a c t e r i s e d   i n - t h a t  

s a i d   t e r m i n a l s  o f   s a i d   c o n n e c t o r   a r e   a r r a n g e d  

in   two  rows  e x t e n d i n g   in  s a i d   "X"  d i r e c t i o n   and  s p a c e d  



a p a r t   f r o m   e a c h   o t h e r   in  s a i d   "Y"  and   s a i d   " Z "  

d i r e c t i o n s ,   w i t h   t h e   t e r m i n a l s   of  one   row  b e i n g   o f f s e t  

f r o m   t h e   t e r m i n a l s   o f   t h e   o t h e r   row  in   s a i d   "X" 

d i r e c t i o n ;  

s a i d   i n d e x i n g   means  i n c l u d i n g   an  i n d e x a b l e  

n e s t   m o v a b l e   in   s a i d   "X"  and  s a i d   "Y"  d i r e c t i o n s ,   f o r  

r e c e i v i n g   a t   l e a s t   one   of  s a i d   c o n n e c t o r s ;  

m e a n s   f o r   s e l e c t i v e l y   m o v i n g   s a i d   i n d e x a b l e  

n e s t   in  s a i d   "X"  and  s a i d   "Y"  d i r e c t i o n s   t o   p r e s e n t   a  

p r e d e t e r m i n e d   s e q u e n c e   of  t e r m i n a l s   one   a t   a  t i m e   t o  

s a i d   t e r m i n a t i o n   s t a t i o n ;   a n d  

s a i d   i n s e r t i o n   b l a d e  h a v i n g   a t   l e a s t   t w o  

i n s e r t i o n   s t r o k e s   of   d i f f e r e n t   l e n g t h s ,   one  s t r o k e   f o r  

e a c h   row  of   t e r m i n a l s ,   f o r   i n s e r t i n g   t h e   f r e e   end  of  a  

w i r e   c o n d u c t o r   in   s a i d   i n s u l a t i o n   d i s p l a c i n g   s l o t   m e a n s  

of  e a c h   t e r m i n a l   l o c a t e d   in  e a c h   of   s a i d   r o w s .  

2.  A p p a r a t u s   as  c l a i m e d   i n   c l a i m   1,  f u r t h e r  

i n c l u d i n g   m e a n s   f o r   f e e d i n g   a  p r e d e t e r m i n e d   l e n g t h   o f  

s a i d   w i r e   c o n d u c t o r   in   s a i d   "Y"  d i r e c t i o n   m u t u a l l y  

p e r p e n d i c u l a r   t o   s a i d   "X"  and  "Z"  d i r e c t i o n s   and  f o r  

c u t t i n g   s a i d   w i r e   c o n d u c t o r   a d j a c e n t   s a i d   t e r m i n a t i o n  

s t a t i o n   to   f o r m   s a i d   w i r e   f r e e   end ,   s a i d   m o v i n g   m e a n s  

b e i n g   o p e r a b l e   t o   a l i g n   e a c h   t e r m i n a l   t o   s a i d   w i r e   f r e e  

e n d .  

3.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   1  or   2 ,  



w h e r e i n   s a i d   i n d e x i n g   means   i n c l u d e s   an  "X"  t a b l e  

m o v a b l e   in   an  "X"  d i r e c t i o n ,   m o u n t e d   on  a  "Y"  t a b l e  

m o v a b l e   in   a  "Y"  d i r e c t i o n .  

4.  A p p a r a t u s   as  c l a i m e d   in  any  p r e c e d i n g  

c l a i m ,   w h e r e i n   s a i d   p r e d e t e r m i n e d   s e q u e n c e   c o m p r i s e s   a  

s u c c e s s i o n   of   t e r m i n a l s   t a k e n   a l t e r n a t e l y   f rom  s a i d  

two  r o w s .  

5.  A  m e t h o d   of  m a n u f a c t u r i n g   an  e l e c t r i c a l  

c a b l e   h a r n e s s   of   t h e   t y p e   i n c l u d i n g   a  c o n n e c t o r  

e l e c t r i c a l l y   c o n n e c t e d   to   a  p l u r a l i t y   of  d i s c r e t e   w i r e  

c o n d u c t o r s ,   t h e   c o n n e c t o r   h a v i n g   a  h o u s i n g   w i t h   a  r o w  

of  p r e l o a d e d   t e r m i n a l s   m o u n t e d   t h e r e i n ,   t h e   t e r m i n a l s  

h a v i n g   i n s u l a t i o n   d i s p l a c i n g   s l o t   means   f o r   t e r m i n a t i o n  

w i t h   s a i d   w i r e   c o n d u c t o r s ,   s a i d   m e t h o d   c o m p r i s i n g   t h e  

s t e p s   o f  

p r e s e n t i n g   s a i d   c o n n e c t o r   a t   a  t e r m i n a t i o n  

s t a t i o n ,  

i n d e x i n g   t h e   c o n n e c t o r   in  an  "X"  d i r e c t i o n   t o  

p r e s e n t   a  t e r m i n a l   of  one  row  of   t h e   c o n n e c t o r   a t   s a i d  

t e r m i n a t i o n   s t a t i o n ,  

a l i g n i n g   t h e   f r e e   end  of  a  w i r e   c o n d u c t o r   a t  

a  p r e d e t e r m i n e d   p o i n t   o v e r   s a i d   t e r m i n a l ,   a n d  

i n s e r t i n g   t h e   w i r e   f r e e   end  in  s a i d   i n s u l a t i o n  

d i s p l a c i n g   s l o t   means   of  s a i d   t e r m i n a l ,  

c h a r a c t e r i s e d   by  t h e   f u r t h e r   s t e p s   o f  



p r o v i d i n g   a  c o n n e c t o r   w i t h   a  s e c o n d   row  o f  

p r e l o a d e d   t e r m i n a l s ,   s a i d   f i r s t   and  s e c o n d   rows  e a c h  

e x t e n d i n g   in   an  "X"  d i r e c t i o n   and  s p a c e d   a p a r t   f r o m  

e a c h   o t h e - r  i n  " Y "   and   "Z"  m u t u a l l y   p e r p e n d i c u l a r  

d i r e c t i o n s   w i t h   t h e   t e r m i n a l s   of  one  row  b e i n g   o f f s e t  

f r o m   t h e   t e r m i n a l s   of   t h e   o t h e r   row  in  s a i d   "X" 

d i r e c t i o n ,  

i n d e x i n g   t h e   c o n n e c t o r   in  b o t h   s a i d   "X"  a n d  

s a i d   "Y"  d i r e c t i o n s   t o   p r e s e n t   a n o t h e r   t e r m i n a l   t a k e n   f r o m  

t h e   s e c o n d   row  a t   t h e   t e r m i n a t i o n   s t a t i o n ;   a n d  

i n s e r t i n g   a n o t h e r   w i r e   f r e e   end   in   s a i d  

i n s u l a t i o n   d i s p l a c i n g   s l o t   means   of  s a i d   o t h e r   t e r m i n a l .  

6.  The  m e t h o d   of   c l a i m   5  f u r t h e r   c o m p r i s i n g  

t h e   s t e p   of  f e e d i n g   a  p r e d e t e r m i n e d   l e n g t h   of   s a i d   w i r e  

c o n d u c t o r   in   a  "Y"  d i r e c t i o n   m u t u a l l y   p e r p e n d i c u l a r   t o  

s a i d   "X"  and  s a i d   "Z"  d i r e c t i o n s ,   and  c u t t i n g   s a i d   w i r e  

a d j a c e n t   s a i d   t e r m i n a t i o n   s t a t i o n   t o   f o r m   s a i d   w i r e  

c o n d u c t o r   f r e e   end   a t   s a i d   p r e d e t e r m i n e d   p o i n t .  

7.  The  m e t h o d   of   c l a i m   5  f u r t h e r   c o m p r i s i n g  

t h e   s t e p   of   a l t e r n a t e l y   p r e s e n t i n g   t h e   t e r m i n a l s   of   o n e  

row  w i t h   t h e   t e r m i n a l s   of   t h e   o t h e r   row  f o r   t e r m i n a t i o n  

as  s a i d   c o n n e c t o r   i s   a d v a n c e d   in   s a i d   "X"  d i r e c t i o n .  
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