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@  Method  of,  and  apparatus  for,  making  electrical  harnesses. 

Method  of,  and  apparatus  for,  making  electrical  har- 
nesses. 

For  making  an  electrical  harness  comprising  an  electri- 
cal  connector  to  each  of  a  plurality  of  terminals  of  which 
an  individual  insulated  wire  is  connected,  wires  (202)  are 
fed  through  a  wire  stripping  station  (6)  with  its  stripper 
ram  (50)  raised,  to  a  wire  connecting  station  (4),  with  wire 
lengthening  blades  (14)  and  wire  stuffers  (8)  also  raised. 
The  wire  stuffers  (8)  are  first  lowered  to  connect  the  wires 
(202)  to  terminals  in  a  connector  (200)  at  the  connecting 
station  (4),  the  lengthening  blades  (14)  are  then  lowered 
to  form  loops  in  the  wires  (202)  to  lengthen  them  differen- 
tially,  the  ram  (50)  is  then  lowered  to  sever  the  wires  (202), 
and  the  insulation  thereof  back  from  the  ends  of  the  wires. 
The  blades  (14)  are  finally  further  lowered  to  cause  the 
severed  ends  (204)  of  the  wires  (202)  to  be  stripped  of 
insulation. 



T h i s   i n v e n t i o n   r e l a t e s   t o   a  m e t h o d   o f ,   a n d  

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

e l e c t r i c a l   h a r n e s s e s .  

We  h a v e   d e s c r i b e d   in   ou r   U n i t e d   S t a t e s   P a t e n t  

S p e c i f i c a t i o n   No.  3 , 9 3 9 , 5 5 2 ,   a  m e t h o d   of   m a k i n g   a n  

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

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

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

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

f e e d i n g   one  end  p o r t i o n   of  e a c h   w i r e   to   t h e   f i r s t  

s t a t i o n   in   a  s i n g l e   p a s s ,   by  way  of   a  s e c o n d   s t a t i o n  

w h i c h   i s   s p a c e d   f r o m   t h e   f i r s t   s t a t i o n   by  a  d i s t a n c e  

n o t   e x c e e d i n g   t h e   l e n g t h   of  any  of  t h e   w i r e s ;   f o r m i n g   a  

l o o p   in   a  w i r e   b e t w e e n   t h e   f i r s t   and  s e c o n d   s t a t i o n s ;  

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

i n s u l a t i o n   s e v e r i n g   b l a d e   to   s e v e r   t h e   i n s u l a t i o n   o f  

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

s e v e r i n g   b l a d e   to   s e v e r   t h e   w i r e   a t   a  p o s i t i o n   u p s t r e a m  

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

i m p a r t i n g   an  a x i a l   f o r c e   to   t h e   w i r e   to   c a u s e   t h e  

i n s u l a t i o n   to  be  s t r i p p e d   t h e r e f r o m   by  t h e   i n s u l a t i o n  

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

and  t h e   s e v e r e d   end  of  t h e   w i r e .  

T h e r e   i s   a l s o   d e s c r i b e d   in   t h e   a b o v e   m e n t i o n e d  

U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n ,   a p p a r a t u s   f o r   m a k i n g  

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

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



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

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

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

p o r t i o n s   of   a  p l u r a l i t y   o f   i n s u l a t e d   w i r e s   in   j u x t a p o s e d  

r e l a t i o n s h i p ;   a  t r a c k   a l o n g   w h i c h   t h e   s h u t t l e   i s   m o v a b l e ;  

a  f i r s t   s t a t i o n   h a v i n g   a  s u p p o r t   f o r   p o s i t i o n i n g   t h e  

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

and  h a v i n g   a  b l a d e   f o r   s e v e r i n g   e a c h   w i r e   and  a  b l a d e   f o r  

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

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

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

f o r m   a  l o o p   t h e r e i n , ' m e a n s   f o r   i m p a r t i n g   an  a x i a l   f o r c e  

t o   e a c h   w i r e   when  i t   has   b e e n   s e v e r e d ,   to   c a u s e   t h e  

i n s u l a t i o n   to   be  s t r i p p e d   t h e r e f r o m   b e t w e e n   t h e   i n s u l a t i o n  

s e v e r i n g   b l a d e   and  t h e   s e v e r e d   end  of   t h e   w i r e ,   and  a  

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

f i r s t   s t a t i o n   by  way  of  t h e   s e c o n d   s t a t i o n ,   w h e r e b y   e a c h  

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

t h e   s e v e r e d   end   p o r t i o n s   of   t h e   w i r e   a r e   s t r i p p e d   o f  

i n s u l a t i o n .  

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

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

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

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

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

p l a t e   t y p e .  

A c c o r d i n g   to   one  a s p e c t   of   t h e   i n v e n t i o n ,   a  m e t h o d  

as  d e f i n e d   in  t h e   s e c o n d   p a r a g r a p h   o f   t h e   p r e s e n t  

s p e c i f i c a t i o n   i s   c h a r a c t e r i s e d   in   t h a t   t h e   w i r e s   a r e  

f o r m e d   w i t h   l o o p s   of  d i f f e r e n t   l e n g t h s   and  t h e   one  e n d  

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

e n g a g i n g   i t   w i t h   t h e   w i r e   r e c e i v i n g   member   of  a  t e r m i n a l  

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

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

A c c o r d i n g   to   a n o t h e r   a s p e c t   of   t h e   i n v e n t i o n ,  



a p p a r a t u s   as  d e f i n e d   in  t h e   t h i r d   p a r a g r a p h   of  t h e  

p r e s e n t   s p e c i f i c a t i o n   i s   c h a r a c t e r i s e d   in   t h a t   t h e   w i r e  

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

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

s h u t t l e   m o v i n g   m e c h a n i s m   b e i n g   a r r a n g e d   to   move  t h e  

s h u t t l e ,   t h r o u g h   t h e   s e c o n d   s t a t i o n   to   t h e   f i r s t   s t a t i o n  

in   a  s i n g l e   p a s s ,   and  by  a  w i r e   s t u f f e r   a s s e m b l y  

a r r a n g e d   to   e n g a g e   t h e   end  p o r t i o n s   of   t h e   w i r e s   w i t h  

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

w i r e   l e n g t h e n i n g   a s s e m b l y   e n g a g i n g   t h e   w i r e s .  

T h e r e   i s   a l s o   d i s c l o s e d   in   U n i t e d   S t a t e s   P a t e n t  

S p e c i f i c a t i o n   No.  3 , 3 5 3 , 5 7 1 ,   a  m e c h a n i s m   f o r   f e e d i n g   t o  

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

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

a b o v e .  

Fo r   a  b e t t e r   u n d e r s t a n d i n g   of  t h e   i n v e n t i o n   o n e  

e m b o d i m e n t   t h e r e o f   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  

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

in   w h i c h ;  

F i g u r e   1  i s   a  p e r s p e c t i v e   v i e w ,   w i t h   p a r t   o m i t t e d ,  

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

F i g u r e   2  i s   an  e n l a r g e d   p e r s p e c t i v e   v i e w   s h o w i n g   a  

w i r e   s h u t t l e   and  a  w i r e   i n s e r t i o n   s t a t i o n   of  t h e   a p p a r a t u s ;  

F i g u r e   3  i s   an  e n l a r g e d   e l e v a t i o n   s h o w i n g   a  w i r e  

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

F i g u r e   4  i s   an  e n l a r g e d   p l a n   v i e w   of  a  w i r e  

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

F i g u r e   5  i s   an  e l e v a t i o n   of   t h e   p u l l e y   m e c h a n i s m  

shown  in  F i g u r e   4 ;  

F i g u r e   6  i s   an  e n l a r g e d   e x p l o d e d   p e r s p e c t i v e   v i e w  

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

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

F i g u r e   6A  i s   a  f r a g m e n t a r y   e l e v a t i o n   of  a  w i r e  

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

m a n u f a c t u r e ;  



F i g u r e   7  i s   a  more   g r e a t l y   e n l a r g e d ,   f r a g m e n t a r y  

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

i l l u s t r a t i n g   t h e   o p e r a t i o n   t h e r e o f ;  

F i g u r e   7A  i s   a  c r o s s - s e c t i o n   t a k e n   on  t h e   l i n e s  

V I I a  -   V I I a   in   F i g u r e   7;  a n d  

F i g u r e s   8  t o   15  a r e   f r a g m e n t a r y ,   d i a g r a m m a t i c ,  

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

m a n u f a c t u r e   of   an  e l e c t r i c a l   h a r n e s s   by  means   of   t h e  

a p p a r a t u s .  

The  a p p a r a t u s   i 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  

h a r n e s s e s   (an  e x a m p l e   of   w h i c h   i s   b e s t   s e e n ,  

d i a g r a m m a t i c a l l y ,   in   F i g u r e   2 ) .   E a c h   h a r n e s s   c o m p r i s e s  

an  e l e c t r i c a l   c o n n e c t o r   2 0 0 ,   an  i n s u l a t i n g   h o u s i n g   o f  

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

shown)   i n t o   a  s l o t   of  a  w i r e   r e c e i v i n g   p o r t i o n   of   e a c h  

of   w h i c h ,   one  end  of  an  i n s u l a t e d   w i r e   202  has   b e e n  

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

a x i s   of   t h e   w i r e ,   to   make  s e c u r e   e l e c t r i c a l   c o n t a c t  

b e t w e e n   t h e   t e r m i n a l   and  t h e   w i r e   w h i c h   i s   t h u s  f i r m l y  

m e c h a n i c a l l y   c o u p l e d   a t   i t s   one   end  to   t h e   c o n n e c t o r  

2 0 0 .   A  c o n n e c t o r   of   t h i s   k i n d   i s   d i s c l o s e d ,   f o r   e x a m p l e ,  

in   o u r   U n i t e d   S t a t e s   P a t e n t   S p e c i f i c a t i o n   No.  3 , 7 6 0 , 3 3 5 .  

U s u a l l y ,   a p p r o x i m a t e l y   t w e n t y   s e p a r a t e   w i r e s  

202  a r e   e a c h   c o u p l e d   to   t h e   c o n n e c t o r   2 0 0 ,   t h e   w i r e s  

202  b e i n g   of  d i f f e r e n t   l e n g t h s   and  p o r t i o n s   204  of   t h e  

o t h e r   e n d s   of  t h e   w i r e s   202  h a v i n g   b e e n   s t r i p p e d   o f  

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

( n o t   shown)   can  be  c r i m p e d   or   s o l d e r e d   to   t h e   s t r i p p e d  

end  p o r t i o n s   204  of   t h e   w i r e s   202 .   The  l e n g t h s   o f  

i n s u l a t i o n   s t r i p p e d   f rom  end  p o r t i o n s   204  w i l l   n o t   b e  

t h e   same  in   t h e   c a s e   of   e a c h   w i r e ,   i f   t h e   end  p o r t i o n s  

204  a r e   n o t   a l l   to   be  t e r m i n a t e d   in   t h e   same  w a y .  
The  a p p a r a t u s   w i l l   now  be  d e s c r i b e d   w i t h  

r e f e r e n c e   to   F i g u r e s   1  to   7 a .  

The  a p p a r a t u s   c o m p r i s e s ,   as  shown  in  F i g u r e   1 ,  



a  w i r e   i n s e r t i o n   f i r s t   s t a t i o n   4  and  a  w i r e   s t r i p p i n g  

s e c o n d   s t a t i o n   6,  p r o v i d e d   on  a  f r a m e   114 .   A  w i r e  

s h u t t l e   60  m o u n t e d   f o r   h o r i z o n t a l   r e c i p r o c a t i n g   m o v e m e n t  

on  t h e   f r a m e   114  i s   shown  in   F i g u r e   1  as  b e i n g  

p o s i t i o n e d   a t   t h e   w i r e   s t r i p p i n g   s t a t i o n   6.  The  s h u t t l e  

60  c a n   be  moved  by  means   of  a  h a n d l e   62,   t h r o u g h   a  

w o r k i n g   s t r o k e   up  t o   t h e   s t a t i o n   4,  and  t h r o u g h   a  r e t u r n  

s t r o k e   b a c k   t o   t h e   s t a t i o n   6 .  

The  w i r e   i n s e r t i o n   s t a t i o n   4  c o m p r i s e s   an  e l o n g a t e ,  

h o r i z o n t a l   c o n n e c t o r   p o s i t i o n i n g   j i g   26  ( F i g u r e   2)  a l o n g  

w h i c h   c o n n e c t o r s   200  a r e   s l i d a b l e .   A  v e r t i c a l l y  

r e c i p r o c a t i n g   w i r e   s t u f f e r   ram  ( n o t   shown)   i s   a c t u a b l e  

by  m e a n s   of  a  p u s h   b u t t o n   s w i t c h   24  ( F i g u r e   1)  to   d r i v e  

an  a s s e m b l y   of  w i r e   s t u f f e r s   8  t h r o u g h   a  w o r k i n g   s t r o k e  

t o w a r d s   t h e   j i g   26  and  t h r o u g h   a  r e t u r n   s t r o k e   a w a y  
t h e r e f r o m .   The  j i g   26  has   a  w o r k i n g   p o r t i o n   b e l o w   a  

t e m p l a t e   10  p o s i t i o n e d   in   t h e   p a t h   of   m o v e m e n t   of   t h e  

s t u f f e r s   8,  a  c o n n e c t o r   200  when  p o s i t i o n e d   on  t h e  

w o r k i n g   p o r t i o n   of   t h e   j i g   26 ,   l y i n g   i m m e d i a t e l y   b e l o w  

t h e   t e m p l a t e   10  and  b e i n g   l o c a t e d   by  a  g u i d e   p l a t e   1 9 6  

( F i g u r e   2 ) .   The  t e m p l a t e   10  c o m p r i s e s   a  h o r i z o n t a l   t o p  

p l a t e   h a v i n g   a  r o w ,  o f   s l o t s   12  ( F i g u r e s   1  and  2)  t h r o u g h  

e a c h   of  w h i c h   one  of  t h e   w i r e   s t u f f e r s   8  p e n e t r a t e s  

d u r i n g   t h e   w o r k i n g   s t r o k e   of  t h e   w i r e   s t u f f e r s   8.  T h e  

t e m p l a t e   10  f u r t h e r   c o m p r i s e s   a  f r o n t   p l a t e   h a v i n g   a  r o w  

of   w i r e   end  r e c e i v i n g   s l o t s   28  e a c h   a l i g n e d   w i t h   one   o f  

t h e   s l o t s   12.  When  a  c o n n e c t o r   200  i s   on  t h e   w o r k i n g  

p o r t i o n   of  t h e   j i g   26  e a c h   t e r m i n a l   of  t h e   c o n n e c t o r   2 0 0  

i s   a l i g n e d   w i t h   a  s i n g l e   s t u f f e r   8,  w i t h   a  s i n g l e   s l o t  

12  and  w i t h   a  s i n g l e   s l o t   28.   We  have   d e s c r i b e d   a  

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

No.  4 , 0 4 3 , 0 1 7 .  

A  p l u r a l i t y   of  w i r e   l e n g t h e n i n g   b l a d e s   14 ,   s o m e  

or  a l l   of  w h i c h   a r e   of   d i f f e r e n t   l e n g t h s ,   on  a  s u p p o r t  
b l o c k   13  ( F i g u r e   3)  e x t e n d   i m m e d i a t e l y   in  f r o n t   of   ( a s  



s e e n   in   F i g u r e   2)  t h e   w i r e   s t u f f e r s   8  and  a r e   m o v a b l e  

a l o n g   a  v e r t i c a l   p a t h   g e n e r a l l y   p a r a l l e l   to   t h a t   of   t h e  

w i r e   s t u f f e r s   8  i n t o   and  o u t   of   a  c h a n n e l   15  f o r m e d   i n  

t h e   f r a m e   114  a d j a c e n t   to   t h e   j i g   26  and  in  a l i g n m e n t  

w i t h   t h e   b l a d e s   14.   A  c i r c u l a r   c r o s s - s e c t i o n ,  

c y l i n d r i c a l   w i r e   l e n g t h e n i n g   b a r   22  i s   p o s i t i o n e d  

i m m e d i a t e l y   a l o n g s i d e   t h e   c h a n n e l   15  f o r   c o - o p e r a t i o n  

w i t h   t h e   b l a d e s   14,   and  e x t e n d s   a t   r i g h t   a n g l e s   to   t h e  

p a t h s   of   m o v e m e n t   of  t h e   s t u f f e r s   8  and  b l a d e s   14.   T h e  

c h a n n e l   15  and  b a r   22  c o n s t i t u t e   a  f i x e d ,   w i r e   l e n g t h e n i n g  

t h i r d   s t a t i o n .  

A  h a n d   l e v e r  2 0   p i v o t e d   a t   190  to   a  c l e v i s   1 9 1  

f i x e d l y   s u p p o r t e d   by  a  v e r t i c a l   r o d   100  has  a  s p r i n g  

l o a d e d   b i f u r c a t e d   arm  16  t h e   l o w e r   (as  s e e n   in   F i g u r e  

3)  end   of   w h i c h   has   n o t c h e s   18  in   w h i c h   p i n s   112  on  t h e  

b l o c k   13  can   e n g a g e .   A  s l i d e   99  i s   s e c u r e d   a t   1 0 4  

to   a  c a b l e   102  e x t e n d i n g   a b o u t   a  p u l l e y   w h e e l   1 0 6 .  

The  b l o c k   13  i s   c o u p l e d   t h r o u g h   a  p i n   and  s l o t   c o n n e c t i o n  

( n o t   shown)   to   t h e   s l i d e   99  w h i c h   r e c e i v e s   t h e   r o d   1 0 0 ,  

t h e   s l i d e   99  b e i n g   shown  in  a  l o w e r e d   p o s i t i o n   in   f u l l  

l i n e s   and   in   a  r a i s e d   p o s i t i o n   in   b r o k e n   l i n e s ,   i n  

F i g u r e   3.  The  p i n s   112  d i s p l a c e   t h e   arm  16  a g a i n s t  

t h e   a c t i o n   of  i t s   l o a d i n g   s p r i n g   and  e n g a g e   in   t h e  

n o t c h e s   18  as  t h e   s l i d e   99  r e a c h e s   i t s   l o w e r e d   p o s i t i o n .  

The  h a n d l e   20  can  t h e n   be  d e p r e s s e d   to   d r i v e   t h e   b l o c k  

13  down  r e l a t i v e   to   t h e   s l i d e   99  to   a  p o s i t i o n   13 '   s h o w n  

in   b r o k e n   l i n e s   in   F i g u r e   3 .  

A  c a b l e   108  s e c u r e d   to   t h e   b l o c k   13  and  r u n n i n g  

on  p u l l e y   w h e e l s   192  c a r r i e s   a  c o u n t e r - w e i g h t   ( n o t   s h o w n ) .  

The  w i r e   s t r i p p i n g   s t a t i o n   6  c o m p r i s e s   a  

v e r t i c a l l y   m o v a b l e   w i r e   s t r i p p i n g   ram  a s s e m b l y   5 0  

( F i g u r e   1)  and  a  w i r e   s t r i p p i n g   b l o c k   a s s e m b l y   40  h a v i n g  

a  p l u r a l i t y   of  w i r e   s t r i p p i n g   b l a d e s   42  t h e r e i n ,   a s  
shown  in  F I g u r e s   6  and  7.  The  a s s e m b l y   40,  w h i c h   h a s  

s e c u r e d   t o   i t s   l e f t   h a n d   (as  s e e n   in   F i g u r e   7)  e n d ,   a  



f i x e d   w i r e   s h e a r   b l a d e   115  h a v i n g   a  w i r e   s h e a r i n g   e d g e  

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

s t r i p p i n g   b l a d e   s p a c e r   b l o c k s   44  w h i c h   h a v e   b e e n   s e c u r e d  

t o g e t h e r   to   c o m p l e t e   t h e   a s s e m b l y ,   by  f a s t e n e r s   ( n o t  

s h o w n ) ,   w i r e   s t r i p p i n g   b l a d e s   42  b e i n g   s e c u r e d   b e t w e e n  

t h e   b l o c k s   44.  The  ram  a s s e m b l y   50  h a s  t h e r e o n   c a m  

p i n s   52  and  cam  m e m b e r s   54,   f o r   e n g a g i n g   r e s p e c t i v e   w i r e  

g u i d e s   as  e x p l a i n e d   b e l o w ,   and  a  m o v a b l e   w i r e   s h e a r   b l a d e  

56  ( s e e   F i g u r e   7 ) .   P a r a l l e l   c h a n n e l s   46  d e f i n e d  

by  r i b s   45  on  t h e   b l o c k s   44  e x t e n d   i n w a r d l y   f r o m   a  t o p ,  

w i r e   r e c e i v i n g   s u r f a c e   of   e a c h   b l o c k   44,   e a c h   c h a n n e l  

46  b e i n g   of  g r e a t e r   w i d t h   t h a n   t h e   d i a m e t e r   of   t h e  

r e s p e c t i v e   w i r e   202  t h a t   i t   i s   to   r e c e i v e .   Each   b l a d e  

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

h a v i n g   a  w i d t h   of   a p p r o x i m a t e l y   0 . 0 2   cm,  has   one  o r  

more   u p s t a n d i n g   w i r e   s t r i p p i n g   m e m b e r s   48  e x t e n d i n g  

f r o m   i t s   u p p e r   (as  s e e n   in   F i g u r e s   6  and  7)  l o n g i t u d i n a l  

e d g e ,   e a c h   member   48  h a v i n g   a  w i r e   r e c e i v i n g   s l o t   4 9 .  

One  p l a t e   42  i s   i l l u s t r a t e d   in   F i g u r e   6  w i t h   t h r e e  

s u c h   w i r e   s t r i p p i n g   m e m b e r s ,   r e f e r e n c e d   48a ,   48b ,   a n d  

4 8 c ,   r e s p e c t i v e l y .   A  b l a d e   42  can  r e a d i l y   be  m a n u f a c t u r e d  

by  p r o v i d i n g   a  s t a m p i n g   of   t h i n   m e t a l   s t o c k   w i t h   a  

p l u r a l i t y   of  s l o t s   49  e x t e n d i n g   i n w a r d l y   f rom  one  e d g e  

t h e r e o f ,   as  shown  in  F i g u r e   6A.  A  s u i t a b l e   t o o l   can  t h e n  

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

e d g e ,   to   l e a v e   a  r e q u i r e d   n u m b e r   of  m e m b e r s   48.  The  r i b s  

45  p r o v i d e   l a t e r a l   s u p p o r t   f o r   t h e   m e m b e r s   4 8 .  

The  s h u t t l e   60  i s   a t t a c h e d   to   a  s h u t t l e   l i n k a g e  
64  ( shown  o n l y   s c h e m a t i c a l l y )   f o r   m o v e m e n t   by  means   o f  

t h e   h a n d l e   62  a l o n g   a  t r a c k   9 2 .  

As  b e s t   s e e n   in  F i g u r e   2,  t h e   s h u t t l e   60  c o m p r i s e s  

w i r e   c l a m p   68,  a  f i r s t   w i r e   g u i d e   70  and  a  s e c o n d   w i r e  

g u i d e   74.  The  c l a m p   68  i s   f i x e d   to   a  c l a m p   s u p p o r t   8 2 ,  
w h i c h   i s   in  t u r n   a t t a c h e d   t o   t h e   l i n k a g e   64.  The  c l a m p  
68  c o m p r i s e s   a  b a s e   69  and  a  c l a m p i n g   b a r   88  p i v o t e d  



a t   90  to   one  end  of  t h e   b a s e   69.  A  l a t c h   84  e n g a g i n g  

t h e   f r e e   o t h e r   end  of  t h e   b a r   88  i s   p i v o t a l l y   m o u n t e d  

a d j a c e n t   to   t h e   s u p p o r t   82.  As  shown   in   F i g u r e   2  a  

p l u r a l i t y   of  w i r e s   e x t e n d   t h r o u g h   t h e   b a s e   69  and  a r e  

c l a m p e d   b e t w e e n   t h e   b a s e   69  and  t h e   c l a m p i n g   b a r   8 8 .  

The  l a t c h   84  i s   r o t a t a b l e   f o r   t h e   p u r p o s e   of   c l a m p i n g  

or   f r e e i n g   t h e   w i r e s   as  r e q u i r e d .  

The  f i r s t   w i r e   g u i d e   70  c o m p r i s e s   an  "L"  s h a p e d  

p l a t e   c o m p r i s i n g   a  b a s e   80  and  a  p e r p e n d i c u l a r   f l a n g e   7 3  

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

h o l e s   72.  The  b a s e   80  of  t h e   w i r e   g u i d e   70  i s   a t t a c h e d  

to   t h e   c l a m p   68,  by  means   of  a  p r o j e c t i o n   ( n o t  s h o w n )  

e n g a g i n g   in  an  e l o n g a t e   s l o t   71  in   t h e   b a s e   80  s u c h   t h a t  

t h e   w i r e   g u i d e   70  can  s l i d e   up  t o - t h e   c l a m p   6 8 .  

The  s e c o n d   w i r e   g u i d e   74  w h i c h   i s   a t t a c h e d   to   t h e  

c l a m p   68  and  to   t h e   f i r s t   w i r e   g u i d e   72 ,   c o m p r i s e s   a  

v e r t i c a l   p l a t e   75  a t t a c h e d   a t   one   end   t o   a  g u i d e   r o d   78  

and  a t   t h e   o t h e r   to   a  g u i d e   r o d   7 8 ' .   The  r o d s   78  a n d  

78 '   a r e   in   t u r n   a t t a c h e d   t o   t h e   f i r s t   w i r e   g u i d e   7 0  

and  to  t h e   c l a m p   68  in  s u c h   a  way  t h a t   t h e   s e c o n d   w i r e  

g u i d e   74  i s   s l i d a b l e   r e l a t i v e l y   t o w a r d s   and  away  f r o m  

f i r s t   w i r e   g u i d e   70  and  t h e   c l a m p   68.  The  e n t i r e   w i r e  

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

t h e   p l a t e   75  a b u t s   t h e   f l a n g e   73  and  t h e   f l a n g e   73  a b u t s  

t h e   c l a m p   68.  A  p l u r a l i t y   of   o v a l   t h r o u g h   h o l e s   7 6 ,  

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

t h e   p l a t e   75,  f o r   p r e c i s e l y   a l i g n i n g   t h e   l e a d i n g   e n d s  

of   w i r e s   2 0 2 .  

As  t h e   h a n d l e   62  i s   a d v a n c e d   to   t h e   r i g h t   ( a s  

s e e n   in  F i g u r e   1)  a  l e v e r   66  i s   m o v e d ,   t h r o u g h   t h e  

l i n k a g e   64,  in  an  a n t i - c l o c k w i s e   d i r e c t i o n   (as  s e e n   i n  

F i g u r e   2)  a b o u t   a  s h a f t   67  to   w h i c h   t h e   l e v e r   66  i s  

k e y e d .   T h i s   m o v e m e n t   of  t h e   h a n d l e   62  a l s o   c a u s e s  

t h e   s u p p o r t   82  to   be  a d v a n c e d   a l o n g   i t s   g u i d e   r o d   1 9 9 .  

A  p u l l e y   w h e e l   94  is   f r e e   to   r o t a t e   a b o u t   t h e  



s h a f t   67,  n o t   b e i n g   k e y e d   t h e r e t o .   A n t i - c l o c k w i s e  

(as  s e e n   in  F i g u r e s   2  and  4)  r o t a t i o n   of   t h e   l e v e r   66  

c a u s e s   c o n c u r r e n t   a n t i - c l o c k w i s e   r o t a t i o n   of  t h e   s h a f t  

67.   A  l e v e r   98,  i s   a l s o   k e y e d   to   t h e   s h a f t   67  b e l o w  

t h e   p u l l e y   w h e e l   94,   a  r o t a r y   c amming   member   96  b e i n g  

f i x e d   to   t h e   l o w e r   (as  s e e n   in   F i g u r e   5)  s u r f a c e   o f  

t h e   p u l l e y ' w h e e l   94,   and   h a v i n g   s t e p s   97  in   i t s  

c i r c u m f e r e n t i a l   e d g e .   D u r i n g   t h e   a n t i - c l o c k w i s e   r o t a t i o n  

of   t h e   l e v e r s   66  and  98  a b o u t   t h e   a x i s   of   t h e   s h a f t  

67,   t h e   r o t a r y   cam  96  and  t h e   f i r s t   p u l l e y   94  e a c h   r e m a i n  

s t a t i o n a r y .   An  "L"  s h a p e d   p a w l   99  a t t a c h e d   to   t h e   o u t e r  

end   of   t h e   l e v e r   98  i s   s p r i n g   l o a d e d   t o   e n g a g e   a  s t e p  

97  a f t e r   s u f f i c i e n t   r o t a t i o n   of  t h e   l e v e r   98,  as  s h o w n  

in   b r o k e n   l i n e s   in   F i g u r e   4.  Upon  c o m p l e t i o n   of   t h e  

r i g h t w a r d   (as  s e e n   in   F i g u r e   1)  m o v e m e n t   of  t h e   h a n d l e  

62  and  t h u s   of   t h e   s h u t t l e   60,   t h e   p a w l   99  e n g a g e s   t h e  

s t e p   97.  As  t h e   h a n d l e   62  i s   r e t u r n e d   to   t h e   p o s i t i o n  

of   F i g u r e   1,  t h e   p u l l e y   w h e e l   94  r o t a t e s   in   a  c l o c k w i s e  

(as  s e e n   in   F i g u r e   4)  d i r e c t i o n   so  t h a t   a  c a b l e   1 0 2 ,  

a t t a c h e d   t o   t h e   p u l l e y   w h e e l   94,   i s   d r a w n   in  t h e  

d i r e c t i o n   of  t h e   a r r o w   A  in   F i g u r e   4  d u r i n g   t h e   r e t u r n  

of   t h e   s h u t t l e   60  t o w a r d s   t h e   w i r e   s t r i p p i n g   s t a t i o n   6 ,  

s i n c e   t h e   c a b l e   102  i s   a t t a c h e d   to   t h e   b l o c k   99,   t h e  

r e t u r n   m o v e m e n t   of   t h e   h a n d l e   62  t o w a r d s   t h e   w i r e  

s t r i p p i n g   s t a t i o n   6  c a u s e s   t h e   w i r e   l e n g t h e n i n g   b l a d e s  

14  to   d e s c e n d   i n t o   t h e   c h a n n e l   1 5 .  

In  i t s   f u l l y   c l o c k w i s e   p o s i t i o n ,   t h e   l e v e r   9 8  

s t r i k e s   a  l i m i t   s w i t c h   100  to  a c t u a t e   t h e   ram  a s s e m b l y  

50  to   d e s c e n d   t h r o u g h   a  w o r k i n g   s t r o k e   and  to   c a r r y   o u t  

a  r e t u r n   s t r o k e .  

'The  o p e r a t i o n   of  t h e   a p p a r a t u s   w i l l   now  b e  

d e s c r i b e d   w i t h   p a r t i c u l a r   r e f e r e n c e   t o   F i g u r e s   8  t o  

15,   w h i c h   i l l u s t r a t e   s e q u e n t i a l l y   a  s i n g l e   c y c l e   o f  

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

p r o d u c e d .  



As  shown  in  F i g u r e   8,  t h e   i n s u l a t e d   w i r e s   2 0 2  

i n i t i a l l y   f i r m l y   g r i p p e d   in   t h e   c l a m p   68  e x t e n d   t h r o u g h  

t h e   h o l e s   72  of  t h e   f i r s t   w i r e   g u i d e   70.  The  s h u t t l e  

60  i s   l o c a t e d   a t   t h e   w i r e   s t r i p p i n g   s t a t i o n   6  w i t h  

t h e   f i r s t   and  s e c o n d   w i r e   g u i d e s   70  and   74  on  o p -  " ' s i t e  

s i d e s   of   t h e   s t r i p p i n g   b l o c k   40,   t h e   ram  50  i s   in   i t s  

t o p   d e a d   c e n t r e - p o s i t i o n   ( F i g u r e   1 ) ,   t h e   b l a d e s   14  a n d  

t h e   w i r e   s t u f f e r s   8,  a l s o   b e i n g   in   t h e i r   u p p e r m o s t  

p o s i t i o n s   a t   t h e   w i r e   i n s e r t i o n   s t a t i o n   4 .  

As  shown  in   F i g u r e   9,  t h e   c l a m p   68  has   b e e n  

m o v e d ,   by  a d v a n c i n g   t h e   h a n d l e   62,  d r a w i n g   t h e   w i r e s   2 0 2  

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

74  a b u t s   t h e   t e m p l a t e   10.  The  c l a m p   68  and  t h e   f i r s t  

w i r e   g u i d e   70  c o n t i n u e   to   move  a f t e r   s e c o n d   w i r e   g u i d e  

74  has   b e e n   s t o p p e d   by  t h e   t e m p l a t e   10,   so  t h a t   f i r s t  

w i r e   g u i d e   70  moves   r e l a t i v e l y   t o w a r d s   t h e   s e c o n d   w i r e  

g u i d e   74,   t h e   h o l e s   76  of  s e c o n d   w i r e   g u i d e   74  b e i n g   i n  

p r e c i s e   a l i g n m e n t   w i t h   w i r e   s l o t s   28  of   t e m p l a t e   1 0 .  

The  l e a d i n g   end  o f  a   w i r e   202  i s   shown  in   F i g u r e   9  j u s t  

p r i o r   i t s   e n t r y   i n t o   a  h o l e   76.  At  t h i s   s t a g e   in   t h e  

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

of   t h e   b l a d e s   14  and  t h e   w i r e   s t u f f e r s   8  r e m a i n   u n c h a n g e d .  

As  shown  in  F i g u r e   10,  t h e   a d v a n c e   of   t h e   w i r e  

c l a m p   68  c o n t i n u e s   u n t i l   t h e   w i r e   c l a m p   68  and  t h e   f i r s t  

and  s e c o n d   w i r e   g u i d e s   70  and  74  a r e   a l l   in   a b u t t i n g  

r e l a t i o n s h i p ,   so  t h a t   t h e   l e a d i n g   e n d s   of   t h e   w i r e s   2 0 2  

a r e   p a s s e d   t h r o u g h   t h e   t e m p l a t e   10  t o   p o s i t i o n   e n d  

p o r t i o n s   of   t h e   w i r e s   in  a l i g n m e n t   b e t w e e n   t h e   w i r e  

s t u f f e r s   8  and  t h e   c o n n e c t o r   200  in   t h e   p o r t i o n   of   t h e  

j i g   26  w i t h i n   t h e   t e m p l a t e   10.  The  s h u t t l e   60  h a s   n o w  

c o m p l e t e d   i t s   a d v a n c e   s t r o k e .  

As  shown  in   F i g u r e   11  t h e   s t u f f e r s   8  h a v e   b e e n  

moved  d o w n w a r d s   as  t h e   ram  t h e r e o f   d e s c e n d s   u p o n  
a c t i v a t i o n   of  t h e  s w i t c h   24,   so  t h a t   t h e   s t u f f e r s   8 

f o r c e   t h e   w i r e   p o r t i o n s  a b o v e   t h e   c o n n e c t o r   200  l a t e r a l l y  



of  t h e i r   a x e s ,   down  i n t o   t h e   s l o t s   of   t h e   w i r e   r e c e i v i n g  

m e m b e r s   of   t h e   t e r m i n a l s   of   t h e   c o n n e c t o r   200 ,   w h e r e b y  

t h e   l e a d i n g   e n d s   of   t h e   w i r e s   202  a r e   s e c u r e d   a t   t h e  

s t a t i o n   4,  t h i s   w i r e   i n s e r t i o n   o p e r a t i o n   b e i n g  

a c c o m p l i s h e d   a f t e r   t h e   o p e r a t o r   has   moved   t h e   h a n d l e   6 2  

t o   t h e   l i m i t   of  i t s   r i g h t w a r d   (as  s e e n   in   F i g u r e   1 )  

t r a v e l ,   a f t e r   w h i c h   t h e   o p e r a t o r   p u s h e s   s w i t c h   24  t o  

a c t i v a t e   t h e   w i r e   s t u f f e r   r a m .  

F i g u r e   12  shows   t h e   c o m p o n e n t s   68 ,   70  and  74  o f  

t h e   s h u t t l e   60  a t   t h e   b e g i n n i n g   of   t h e i r   r e t u r n   s t r o k e  

w i t h   t h e   s t u f f e r s   8  r e m a i n i n g   in   t h e i r   b o t t o m e d  

p o s i t i o n ,   s e c u r i n g   t h e   end   p o r t i o n s   of   w i r e s   202  in   t h e  

c o n n e c t o r   200 .   The  p r e s s u r e   e x e r t e d   by  t h e   c l a m p   68  o n  

t h e   w i r e s   202  h a s   b e e n   r e l e a s e d   by  m e a n s   of  t h e   l a t c h  

84  so  t h a t   t h e   w i r e s   can   move  r e l a t i v e   to   t h e   c l a m p   6 8 .  

At  t h e   s t a g e   shown   in  F i g u r e   12,   t h e   w i r e   l e n g t h e n i n g  

b l a d e s   14  a r e   moved   d o w n w a r d s ,   by  v i r t u e   of   t h e   r e t u r n  

m o v e m e n t   of   t h e   h a n d l e   62,  to   e n t e r   t h e   c h a n n e l   15  s o  

t h a t   e a c h   b l a d e   14  e n g a g e s   one  of   t h e   w i r e s   202  so  t h a t  

a d d i t i o n a l   w i r e   i s   d r a w n   f rom  e a c h   s u p p l y   r e e l   and  l o o p s  
205  of   w i r e   a r e   f o r m e d   b e t w e e n   t h e   s t a t i o n s   4  and  6  b y  

c o - o p e r a t i o n   b e t w e e n   t h e   b l a d e s   14  and  t h e   b a r   2 2 .  

As  shown  in   F i g u r e   13,   t h e   c l a m p   68  and  t h e   f i r s t  

w i r e   g u i d e   70  h a v e   b e e n   r e t r a c t e d   p a s t   t h e   w i r e   s t r i p p i n g  

b l o c k   a s s e m b l y   40,   t h e   s e c o n d   w i r e   g u i d e   74  r e m a i n i n g  

on  t h e   r i g h t   h a n d   (as  s e e n   in   F i g u r e   13)  s i d e   o f  

s t r i p p i n g   b l o c k   a s s e m b l y   40.  The  c l a m p   68  and  t h e   g u i d e s  

70  and  74  h a v e   now  e a c h   r e t u r n e d   t o   t h e i r   i n i t i a l  

p o s i t i o n s   of  F i g u r e   8,  t h e   r e t u r n   m o v e m e n t   of  t h e   h a n d l e  

62  h a v i n g   b e e n   c o m p l e t e d .   The  b l a d e s   14  c o m p l e t e   t h e i r  

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

F i g u r e   12  p o s i t i o n s ,   d r a w i n g   f u r t h e r   l e n g t h s   of   w i r e  

f r o m   t h e   w i r e   s u p p l y   s o u r c e s .   The  l e n g t h   of   e a c h   l o o p  
w i l l   of  c o u r s e   d e p e n d   upon   t h e   l e n g t h   of  t h e   b l a d e   14 

by  w h i c h   i t   was  f o r m e d ,   as  w i l l   be  a p p a r e n t   f r o m   F i g u r e  



2.  U n e q u a l   w i r e   l e n g t h s   t h e r e f o r e   e x t e n d   b e t w e e n   t h e  

w i r e   i n s e r t i o n   s t a t i o n   4  and  t h e   w i r e   s t r i p p i n g   s t a t i o n  

6.  The  c o n t i n u e d   m o v e m e n t   of  b l a d e s   14  i s   e f f e c t e d   b y  

t h e   r e t u r n   m o v e m e n t   of   h a n d l e   62  w h i c h   g e n e r a t e s   c l o c k w i s e  

(as  s e e n   in  F i g u r e - 4 )   m o v e m e n t   of   t h e   p u l l e y   94  so  t h a t  

t h e   c a b l e   102  p u l l s   t h e   b l a d e s   14  down  as  shown  in   F i g u r e  

3   and  as  d e s c r i b e d   a b o v e .   At  t h i s   t i m e ,   t h e   p i n s   1 1 2 ,  

h a v i n g   s l i g h t l y   r i g h t w a r d l y   (as  s e e n   in   F i g u r e   3) 

d i s p l a c e d   t h e   arm  16  on  t h e   h a n d l e   20 ,   e n g a g e   in   t h e  

n o t c h e s   18  as  shown  in  F i g u r e   3 .  

As  w i l l   be  a p p a r e n t   f r o m   F i g u r e   14 ,   t h e   g u i d e s  

70  and  74,  on  o p p o s i t e   s i d e s   of   s t r i p p i n g   b l o c k   40  s e r v e  

to   a l i g n   t h e   w i r e s   202  w i t h   r e s p e c t i v e   c h a n n e l s   46  o f  

t h e   s t r i p p i n g   b l o c k   a s s e m b l y   40.   When  t h e   l e v e r   9 8  

s t r i k e s   t h e   l i m i t   s w i t c h   100,   t h e   s t r i p p i n g   ram  a s s e m b l y  

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

40  f o r c i n g   down  t h e   g u i d e s   70  and  74  by  m e a n s   of  t h e   c a m  

p i n s   52  and  t h e   cam  m e m b e r s   54,   r e s p e c t i v e l y ,   and  f o r c i n g  

e a c h   w i r e   202  i n t o   a  r e s p e c t i v e   one  of   t h e   c h a n n e l s   46  

(as  b e s t   s e e n   in   F i g u r e   7A)  so  t h a t   t h e   w a l l s   of  t h e  

c o r r e s p o n d i n g   s l o t   49  c u t   t h r o u g h   t h e   i n s u l a t i o n   of  t h e  

w i r e .   The  w i r e   s h e a r i n g   b l a d e   56  of   t h e   ram  a s s e m b l y   5 0  

has   now  moved  p a s t   t h e   f i x e d   s h e a r i n g   e d g e   116  of   t h e  

b l a d e   115  on  t h e   b l o c k   a s s e m b l y   40,   to   s e v e r   e a c h   w i r e  

202 ,   as  b e s t   s e e n   in   F i g u r e   7 .  

As  w i l l   a p p e a r   f rom  F i g u r e   7A,  t h e   b o t t o m   s u r f a c e  

of  t h e   ram  a s s e m b l y   50  a b u t s   t h e   t o p   of   e a c h   w i r e   2 0 2  

and  t h e   t op   of  t h e   s t r i p p i n g   b l o c k   a s s e m b l y   40,  in   t h e  

b o t t o m   dead   c e n t r e   p o s i t i o n   of  t h e   a s s e m b l y   50.  T h e  

d e p t h   of  e a c h   s l o t   49  i s  g r e a t e r   t h a n   t h e   sum  of  t h e  

i n s u l a t i o n   t h i c k n e s s   of  a  w i r e   202  p l u s   t h e   d i a m e t e r  

of  t h e   e l e c t r i c a l l y   c o n d u c t i v e   c o r e   203  of   t h e   w i r e   2 0 2  

so  t h a t   t h e   i n s u l a t i o n   is   e f f e c t i v e l y   s e v e r e d   on  t h r e e  

s i d e s   of  c o r e   203.   F i g u r e   7  shows   t h e   r e l a t i v e   p o s i t i o n s  

of  t h e   f i r s t   and  s e c o n d   w i r e   g u i d e s   70  and  74  on  e i t h e r  



s i d e   of   t h e   a s s e m b l y   40.  The  w i r e   g u i d e s   p r e c i s e l y   a l i g n  

t h e   w i r e s   w i t h   t h e   c h a n n e l s   46  p r i o r   to   t h e   i n s e r t i o n  

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

a s s e m b l y   50;  as  m e n t i o n e d   a b o v e .  

As  shown  in  F i g u r e   15,   t h e   b l a d e s   14  a r e   f i n a l l y  

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

T h i s   i s   e f f e c t e d   by  t h e   o p e r a t o r   d e p r e s s i n g   t h e   h a n d l e  

20,   as  i n d i c a t e d   in   b r o k e n   l i n e s   in  F i g u r e   3,  to   t h r u s t  

t h e   b l o c k   13  down,   t h r o u g h   t h e   arm  16.   T h i s   l a s t  

i n c r e m e n t   of  m o v e m e n t   of   t h e   b l a d e s   14  p u l l s   t h e   s e v e r e d  

end   p o r t i o n s   of  t h e   w i r e s   202  t h r o u g h   t h e   c h a n n e l s   46  

as  b e s t   s e e n   ( i n   p h a n t o m  f o r m )   in   F i g u r e   7,  to   s t r i p  

t h e   s e v e r e d   p o r t i o n s   of   i n s u l a t i o n   f rom  t h e   end  p o r t i o n s  

204  of   t h e   w i r e   c o r e s   203 .   The  l e n g t h   of  e a c h   s t r i p p e d  

end  p o r t i o n   204  i s   d e p e n d e n t   u p o n   t h e   s p a c i n g   b e t w e e n  

c o r r e s p o n d i n g   s t r i p p i n g   b l a d e   s l o t   49  and  t h e   w i r e  

s h e a r i n g   e d g e   116 .   The  l e n g t h   of   i n s u l a t i o n   to   b e  

s t r i p p e d   f rom  e a c h   w i r e   c o r e   can   be  p r e d e t e r m i n e d   b y  

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

m e m b e r s   48  on  t h e   p l a t e s   42  and   t h e   p o s i t i o n s   of  t h e  

p l a t e s   42  in  t h e   s t r i p p e r   b l o c k   a s s e m b l y   40.  As  

m e n t i o n e d   a b o v e   new  p l a t e s   42  can   v e r y   e a s i l y   be  p r o d u c e d .  
The  w i r e   s t u f f e r s   8,  t h e   w i r e   l e n g t h e n i n g   b l a d e s   14  a n d  

t h e   s t r i p p i n g   ram  a s s e m b l y   50  a r e   now  r e t u r n e d  t o   t h e i r  

r e t r a c t e d   p o s i t i o n s   of  F i g u r e   8 .  

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

s e e n   in   F I g u r e   2,  a l o n g   t h e   j i g   26  and  t h u s   o u t   of  t h e  

t e m p l a t e   10,  a  f u r t h e r   c o n n e c t o r   200  b e i n g   t h e n   p o s i t i o n e d  

on  t h e   p o r t i o n   of   t h e   j i g   26  b e n e a t h   t h e   t e m p l a t e ,   i n  

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

a p p a r a t u s .  



1.  A  m e t h o d   o f  m a k i n g   an  e l e c t r i c a l   h a r n e s s  

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

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

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

w i r e s ,   t h e   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 o s i t i o n i n g  

t h e   c o n n e c t o r   a t   a  f i r s t   s t a t i o n ;   f e e d i n g   one  end  p o r t i o n  

of   e a c h   w i r e   t o   t h e   f i r s t   s t a t i o n   in   a  s i n g l e   p a s s ,   b y  

way  of   a  s e c o n d   s t a t i o n   w h i c h   i s   s p a c e d   f rom  t h e   f i r s t  

s t a t i o n   by  a  d i s t a n c e   n o t   e x c e e d i n g   t h e   l e n g t h   of   a n y  
of  t h e   w i r e s ;   f o r m i n g   a  l o o p   in   a  w i r e   b e t w e e n   t h e   f i r s t  

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

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

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

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

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

t h e   w i r e ;   and  i m p a r t i n g   an  a x i a l   f o r c e   to   t h e   w i r e   t o  

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

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

b l a d e   and  t h e   s e v e r e d   end  of  t h e   w i r e ;   c h a r a c t e r i s e d   i n  

t h a t   t h e  w i r e s   (202)   a r e   f o r m e d   w i t h   l o o p s   (205)  of  d i f f e r -  

e n t   l e n g t h s   and  t h e   one  end  p o r t i o n   of  e a c h   w i r e   (202)  i s  

s e c u r e d   a t   t h e   f i r s t   s t a t i o n   (4)  by  e n g a g i n g   i t   w i t h   t h e  

w i r e   r e c e i v i n g   m e m b e r   of   a  t e r m i n a l   of   t h e   c o n n e c t o r  

( 2 0 0 ) ,   p r i o r   to   t h e   f o r m a t i o n   of   t h e   l o o p s   (205)  w h i c h  

f o r m a t i o n   i s   c a r r i e d   o u t   a t   a  t h i r d   s t a t i o n   ( 1 5 ,  2 2 ) .  

2.  A  m e t h o d   a c c o r d i n g   t o   C l a i m   1,  c h a r a c t e r i s e d  

in   t h a t   t h e   a x i a l   f o r c e   i s   i m p a r t e d   to   t h e   w i r e   ( 2 0 2 )  

by  c a r r y i n g   o u t   an  i n c r e m e n t   of   t h e   w o r k i n g   s t r o k e   o f  

a  w i r e   l e n g t h e n i n g   a s s e m b l y   (14)  by  means   of  w h i c h   t h e  

l o o p s   (205)   a r e   f o r m e d .  

3.  A  m e t h o d   a c c o r d i n g   t o   C l a i m   1  or   2 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   p o s i t i o n   a t   w h i c h   t h e  

i n s u l a t i o n   of   t h e   w i r e   i s   s e v e r e d ,   v a r i e s   f rom  w i r e   t o  

w i r e ,   in   t h e   a x i a l   d i r e c t i o n   of  t h e   w i r e ,   t h e   w i r e s   b e i n g  



s e v e r e d   in  a  common  p l a n e   p e r p e n d i c u l a r   to   t h e  

l o n g i t u d i n a l   a x e s   of  t h e   w i r e s .  

4.  A - m e t h o d   a c c o r d i n g   to   C l a i m   1 ,  2   or   3 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   one  end  p o r t i o n   (206)   of  e a c h  

w i r e   i s   f e d   a x i a l l y   i n t o   a  t e m p l a t e   (10)  a t   t h e   f i r s t  

s t a t i o n   ( 4 ) ,   t h e   one   end  p o r t i o n   (206)  b e i n g   moved   i n t o  

e n g a g e m e n t   w i t h   t h e   w i r e   r e c e i v i n g   member   of  t h e   t e r m i n a l  

by  m e a n s   of   a  w i r e   s t u f f e r   (8)  moved  t h r o u g h   an  o p e n i n g  

(12)  in   t h e   t e m p l a t e   l a t e r a l l y   of   t h e   l o n g i t u d i n a l  

a x i s   of  t h e   w i r e   ( 2 0 2 ) .  

5.  A p p a r a t u s   f o r   m a k i n g   an  e l e c t r i c a l   h a r n e s s  

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

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

m e m b e r s   e l e c t r i c a l l y   c o n n e c t e d   to   i n d i v i d u a l   i n s u l a t e d  

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

t h e   s h u t t l e   f o r   g r i p p i n g   end  p o r t i o n s   of  a  p l u r a l i t y  

of   i n s u l a t e d   w i r e s   in  j u x t a p o s e d   r e l a t i o n s h i p ;   a  t r a c k  

a l o n g   w h i c h   t h e   s h u t t l e   is   m o v a b l e ;   a  f i r s t   s t a t i o n  

h a v i n g   a  s u p p o r t   f o r   p o s i t i o n i n g   t h e   c o n n e c t o r ;   a  

s e c o n d   s t a t i o n   s p a c e d   f rom  t h e   f i r s t   s t a t i o n   and  h a v i n g  

a  b l a d e   f o r   s e v e r i n g   e a c h   w i r e   and  a  b l a d e   f o r   s e v e r i n g  

t h e   i n s u l a t i o n   of  e a c h   w i r e   a t   a  p o s i t i o n   b e t w e e n   t h e  

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

l e n g t h e n i n g   a s s e m b l y   m o v a b l e   to   e n g a g e   a  w i r e   to   fo rm  a  

l o o p   t h e r e i n ,   m e a n s   f o r   i m p a r t i n g   an  a x i a l   f o r c e   to  e a c h  

w i r e   when  i t   has   b e e n   s e v e r e d ,   to  c a u s e   t h e   i n s u l a t i o n  

to   be  s t r i p p e d   t h e r e f r o m   b e t w e e n   t h e   i n s u l a t i o n   s e v e r i n g  

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

f o r   m o v i n g   t h e   s h u t t l e   a l o n g   t h e   t r a c k ,   w h e r e b y   e a c h  

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

s e v e r e d   end  p o r t i o n s   of  t h e   w i r e s   a r e   s t r i p p e d   o f  

i n s u l a t i o n ;   c h a r a c t e r i s e d   in  t h a t   t h e   w i r e   l e n g t h e n i n g  

a s s e m b l y   (14)  c o - o p e r a t e s   w i t h   a  t h i r d   s t a t i o n   (15,   2 2 )  

p o s i t i o n e d   b e t w e e n   t h e   f i r s t   (4)  and  s e c o n d   (6)  s t a t i o n s ,  
t h e   s h u t t l e   m o v i n g   m e c h a n i s m   (62 ,   64)  b e i n g   a r r a n g e d   t o  



move  t h e   s h u t t l e   ( 6 0 ) ,   t h r o u g h   t h e   s e c o n d   s t a t i o n   ( 6 )  

t o   t h e   f i r s t   s t a t i o n   (4)  in   a  s i n g l e   p a s s ;   and  by  a  w i r e  

s t u f f e r   a s s e m b l y   (8)  a r r a n g e d   to  e n g a g e   t h e   end  p o r t i o n s  

(206)  of  t h e   w i r e s   (202)  w i t h   t h e   w i r e   r e c e i v i n g   m e m b e r s  

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

(14)  e n g a g i n g   t h e   w i r e s   ( 2 0 2 ) .  

6.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   5,  c h a r a c t e r i s e d  

in   t h a t   t h e   w i r e   l e n g t h e n i n g   a s s e m b l y   (14)  i s   d r i v e n   b y  

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

(202)   by  a  f i r s t   m e c h a n i s m   (94,   100 ,   102)  o p e r a t e d   b y  

t h e   s h u t t l e   m o v i n g   m e c h a n i s m   (62 ,   6 4 ) ,   t h e   w i r e  

l e n g t h e n i n g   a s s e m b l y   (14)  b e i n g   moved   t h r o u g h   a  f u r t h e r  

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

m e c h a n i s m   (16 ,   18,   20)  to   i m p a r t   t h e   a x i a l   f o r c e   to   t h e  

w i r e s   ( 2 0 2 ) .  

7.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   5  or  6 ,  

c h a r a c t e r i s e d   in  t h a t   t h e   i n s u l a t i o n   s e v e r i n g   b l a d e s  

(42)  a r e   p o s i t i o n e d   a t   d i f f e r e n t   d i s t a n c e s   f r o m   t h e  

f i r s t   s t a t i o n   ( 4 ) .  

8.  A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of   C l a i m s   5 

to   7,  c h a r a c t e r i s e d   in  t h a t   t h e   s h u t t l e   (60)  c o m p r i s e s  

a  w i r e   c l a m p   (68)  and  a  p a i r   of  w i r e   g u i d e s   (70  and  7 4 )  

s l i d a b l y   c o n n e c t e d   to   t h e   w i r e   c l a m p   (68)  b e t w e e n   t h e  

w i r e   c l a m p   (68)  and  t h e   c o n n e c t o r   s u p p o r t   ( 2 6 ) ,   t h e   w i r e  

g u i d e s   (70  and   74)  a b u t t i n g   one  a n o t h e r ,   and  one  (70)  o f  

t h e   w i r e   g u i d e s   (70  and  74)  a b u t t i n g   t h e   c l a m p   (68)  w h e n  

t h e   s h u t t l e   (60)  i s   a t   t h e   f i r s t   s t a t i o n   ( 4 ) ,   t h e   w i r e  

g u i d e s   (70  and  74)  b e i n g   s p a c e d   f r o m   one  a n o t h e r   in   a  

r e t r a c t e d   p o s i t i o n   of  t h e   s h u t t l e   (60)  to   g u i d e   t h e   w i r e s  

in  r e l a t i o n   to   t h e   i n s u l a t i o n   s e v e r i n g ,   and  w i r e   s e v e r i n g ,  

b l a d e s   (42  and  1 1 5 ) .  

9.  A p p a r a t u s   a c c o r d i n g   to   a n y  o n e   of  C l a i m s   5 

to   8,  c h a r a c t e r i s e d   bv  a  t e m p l a t e   (10)  a t   t h e   f i r s t  

s t a t i o n   ( 4 ) ,   t h e   t e m p l a t e   (10)  b e i n g   a r r a n g e d   to   g u i d e  
t h e   end  p o r t i o n s   (206)   of   t h e   w i r e s   (202)  to   p o s i t i o n  



them  in  a l i g n m e n t   w i t h   t h e   w i r e   r e c e i v i n g   m e m b e r s   of  t h e  t e r m i n a l s   and  to   g u i d e   e a c h   of  a  p l u r a l i t y   of  w i r e  
s t u f f e r s   of   t h e   w i r e   s t u f f e r   a s s e m b l y   (8)  i n t o   e n g a g e m e n t  w i t h   one  of   t h e   end  p o r t i o n s   (206)  of  t h e   w i r e s   ( 2 0 2 ) .  
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