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©  Apparatus  for,  and  a  method  of,  inserting  electrical  terminals  into  an  electrical  connector  housing. 
Apparatus  for,  and  a  method  of,  inserting  electrical  ter- 

minals  into  an  electrical  connector  housing. 
The  apparatus  comprises  a  terminal  rotation  member 

(30)  which  is  movable  towards  and  away  from  a  terminal 
insertion  unit  (50)  having  jaws  (75)  which  pick  up  a  wire  (1  or 
1')  from  theterminal  rotation  member  (30)  when  that  member 
is  adjacent  to  the  terminal  insertion  unit  (50)  and  insert  a 
terminal  (3  or  3')  on  the  wire  (1  or  1')  into  a  cavity  in  a 
connector  housing  (5)  on  a  housing  positioning  unit  (10). 

For  inserting  the  terminals  (3  and  3')  in  pairs  of oppositely 
oriented  terminals  (3  and  3')  into  the  cavities  of  the  housing 
(5),  the  rotation  member  (30)  rotates  one  terminal  (3)  in  a  first 
sense  about  the  axis  of  its  wire  (1)  and  the  next  following 
terminal  (3')  in  the  opposite  sense  about  such  axis,  as  the 
rotation  member (30)  is  moved  towards  the terminal  insertion 
unit  (50). 



A p p a r a t u s   f o r ,   and  a  m e t h o d   o f ,   i n s e r t i n g  

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

h o u s i n g .  

T h e r e   i s   d e s c r i b e d   in   U S - A - 4 , 0 5 5 , 8 8 9   a n d  

U S - A - 4 , 0 8 7 , 9 0 8 ,   a p p a r a t u s   f o r   i n s e r t i n g   e l e c t r i c a l  

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

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

a p p a r a t u s   c o m p r i s i n g   a  h o u s i n g   p o s i t i o n i n g   u n i t  

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

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

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

c a v i t y   in   t h e   h o u s i n g ,   when  t h e   h o u s i n g   i s  l o c a t e d  

in   i t s   p r e d e t e r m i n e d   p o s i t i o n ;   a  t e r m i n a l   r o t a t i o n  

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

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

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

t h e   t e r m i n a l   i n s e r t i o n   u n i t ,   and  means   a r r a n g e d   t o  

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

r o t a t i o n   member   to   t h e  t e r m i n a l   i n s e r t i o n   u n i . t .  

In  t h i s   known  a p p a r a t u s ,   t h e   w i r e s   to   w h i c h  

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

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

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

v e r t i c a l l y   so  as  to   be  a l i g n e d   w i t h   t h e i r   r e s p e c t i v e  

c a v i t i e s .   When  t h e   t e r m i n a l s   h a v e   b e e n   i n s e r t e d   i n t o  

t h e i r   c a v i t i e s ,   e a c h   t e r m i n a l   i s   in   t h e   same  a n g u l a r  

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

i s   c o n n e c t e d .  

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



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

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

e d g e   c o n n e c t o r ,   in   s u c h   a  way  t h a t   t h e   t e r m i n a l s   a r e  

a r r a n g e d   in   p a i r s   of  o p p o s i t e l y   o r i e n t e d   t e r m i n a l s .  

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

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   t e r m i n a l  

r o t a t i o n   member   i s   a r r a n g e d   t o   r o t a t e   a  f i r s t  

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

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

member   t o w a r d s   t h e   t e r m i n a l   i n s e r t i o n   u n i t   a n d  

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

a b o u t   s u c h   a x i s   in   r e s p e c t   of  a  s u b s e q u e n t   t r a v e r s e  

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

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

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

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

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

i n t o   r e s p e c t i v e   c a v i t i e s   in   an  e l e c t r i c a l   c o n n e c t o r  

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

t e r m i n a l s   to   t e r m i n a l   r o t a t i o n   m e a n s   a t   a  t e r m i n a l  

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

r o t a t i o n   means   to   r o t a t e   e a c h   t e r m i n a l ,   i n   t h e   c o u r s e  

of  m o v i n g   t h e   t e r m i n a l   r o t a t i o n   means   f r o m   i t s  

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

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

m e a n s   i n t o   a  r e s p e c t i v e   c a v i t y   on  t h e   h o u s i n g ;   i s  

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

by  t h e   t e r m i n a l   r o t a t i o n   means   by  90°  a b o u t   t h e  

l o n g i t u d i n a l   a x i s   of  t h e   f i r s t   t e r m i n a l ,   i n   a  

f i r s t   s e n s e ,   and  i s   t r a n s f e r r e d   i n t o   t h e   c a v i t y  

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

i t s   t e r m i n a l   r e c e i v i n g   p o s i t i o n ;   and  a  s e c o n d   t e r m i n a l  



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

i s   o p e r a t e d   to   r o t a t e   t h e   s e c o n d   t e r m i n a l   t h r o u g h  
9 0  a b o u t   i t s   l o n g i t u d i n a l   a x i s   in   a  s e c o n d   s e n s e  

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

t e r m i n a l   r o t a t i n g   means   t o w a r d s   t h e   h o u s i n g ,   and  t h e  

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

r o t a t i n g   means   i n t o   a  s e c o n d   c a v i t y   in   t h e   h o u s i n g ,  

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

p o s i t i o n e d   in   t h e   h o u s i n g   w i t h   r e s p e c t   to   t h e   f i r s t  

t e r m i n a l .  

The  i n v e n t i o n   can  r e a d i l y   be  a p p l i e d  t o  a  

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

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

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

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

by  m e a n s   of  a  w i r e   c o n v e y o r .   To  t h i s   end ,   t h e  

t e r m i n a l   i n s e r t i o n   a p p a r a t u s   can  be  c o n s t r u c t e d   a s  

a  m o d u l a r   u n i t   w h i c h   can  be  d e t a c h a b l y   m o u n t e d   t o  

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

t e r m i n a l   i n s e r t i o n   a p p a r a t u s   t h e r e o f .  

For   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  

an  e x a m p l e   of  an  e l e c t r i c a l   t e r m i n a l   i n s e r t i o n  

a p p a r a t u s   e m b o d y i n g   t h e   i n v e n t i o n   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   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 : -  

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   i l l u s t r a t i n g  

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

i n s e r t   e l e c t r i c a l   t e r m i n a l s   c r i m p e d   to   w i r e s ,   i n t o  

c a v i t i e s   i n   an  i n s u l a t i n g   h o u s i n g ;  

F i g u r e   2  i s   a  d i a g r a m m a t i c ,   p e r s p e c t i v e   v i e w  

of  t h e   a p p a r a t u s ;  

F i g u r e   3  i s   a  d i a g r a m m a t i c ,   e l e v a t i o n a l   v i e w  

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

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

F i g u r e   4  i s   a  v i e w   t a k e n   on  t h e   l i n e s   I V  -   I V  



of  F i g u r e   3 ;  

F i g u r e s   5a  t o  5 e   a r e   d i a g r a m 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   t h e   o p e r a t i o n   of  t h e   t e r m i n a l  

r o t a t i o n   u n i t ;  

F i g u r e   6  i s   an  e l e v a t i o n a l   v i e w   of   t h e   w i r e  

c l a m p   shown  p a r t l y   i n   s e c t i o n ;  

F i g u r e   7  i s  a   p a r t l y   s c h e m a t i c   e l e v a t i o n a l   v i e w ,  

shown  m a i n l y   in   v e r t i c a l   s e c t i o n ,   of  a  t e r m i n a l  

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

F i g u r e   8  i s   a  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   o f  

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

i n s e r t i o n   u n i t ;  

F i g u r e   8a  i s   a  d i a g r a m   i l l u s t r a t i n g   an  a s p e c t  
of  t h e   o p e r a t i o n   of  t h e   t e r m i n a l   p o s i t i o n i n g   s u b - u n i t ;  

F i g u r e s   9a  and  9b  a r e   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 s   i l l u s t r a t i n g   s u c c e s s i v e   i n i t i a l   s t a g e s   in   t h e  

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

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

F i g u r e s   lOa  to   10d  a r e   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 s   i l l u s t r a t i n g   s u c c e s s i v e   f u r t h e r ,   and  f i n a l   s t a g e s  
i n   t h e   o p e r a t i o n   of   t h e   t e r m i n a l   i n s e r t i o n   j a w s ,  

F i g u r e s   10a  to  lOc  a l s o   s h o w i n g   t e r m i n a l   p o s i t i o n i n g  

arms  of  t h e   t e r m i n a l   p o s i t i o n i n g   s u b - u n i t   in   c o - o p e r a t i o n  

w i t h   t h e   t e r m i n a l   i n s e r t i o n   j a w s .  

The  a p p a r a t u s   to   be  d e s c r i b e d   i s ,   as  i l l u s t r a t e d  

i n   F i g u r e   1,  f o r   i n s e r t i n g   e l e c t r i c a l   t e r m i n a l s   3 

i n t o   t h r o u g h   c a v i t i e s   5'  i n   an  i n s u l a t i n g   h o u s i n g   5 

of  a  p r i n t e d   c i r c u i t   b o a r d   e d g e   c o n n e c t o r .   E a c h  

t e r m i n a l   3,  w h i c h   has   b e e n   c o n n e c t e d   by  c r i m p i n g   t o  

a  w i r e   1  or  1 ' ,   c o m p r i s e s   a  c o n t a c t   s p r i n g   3'  w h i c h  

p r o j e c t s   l a t e r a l l y   f rom  one  s i d e   of  t h e   t e r m i n a l   3 .  

As  shown  in   F i g u r e   1,  t h e   c a v i t i e s   5'  a r e  

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

of   t h e   h o u s i n g   5,  one  c a v i t y   of  e a c h   p a i r   5'  b e i n g  

d i s p o s e d   on  e a c h   s i d e   of  a  p r i n t e d   c i r c u i t   b o a r d  



r e c e i v i n g   c h a n n e l   5 ' '   of  t h e   h o u s i n g   5.  In  o r d e r   t o  

e n a b l e   t h e   c o n t a c t   s p r i n g s   3'  of  a  p a i r   of  t e r m i n a l s  

3  i n s e r t e d   i n t o   t h e   c a v i t i e s   5'  of  a  p a i r ,   t o   c o n t a c t  

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

i n s e r t e d   i n t o   t h e   c h a n n e l  5 "  ,   t h e   c a v i t i e s   5'  a r e  

s u c h   t h a t   t e r m i n a l s   3  can  o n l y   be  i n s e r t e d   i n t o   a  

p a i r   of   - c a v i t i e s   5'  w i t h   t h e   c o n t a c t  s p r i n g s   3 '  

O f  t h e s e   t e r m i n a l s   f a c i n g   one  a n o t h e r .   The  a p p a r a t u s  

to   be  d e s c r i b e d   i s   a r r a n g e d   to   t a k e   e a c h   of  a  

p l u r a l i t y   of  t e r m i n a l s   3  s u p p l i e d   t o . t h e   a p p a r a t u s ,  
and   to   i n s e r t   i t   i n t o   an  i n d i v i d u a l   c a v i t y   5 ' ,   a f t e r  

r o t a t i n g   t h e   t e r m i n a l   t h r o u g h   9 0 °  a b o u t   t h e   l o n g i t u d i n a l  

a x i s   of  i t s   w i r e   1  to   1 ' ,   c o r r e c t l y   to   o r i e n t   t h e  

t e r m i n a l   3  f o r   i n s e r t i o n   i n t o   i t s   c a v i t y   5 ' .   T h e  

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

r o t a t e   t h e   t e r m i n a l s   3  to   be  i n s e r t e d   i n t o   t h e   c a v i t i e s  

5'  of  e a c h   p a i r ,   as  shown  in  F i g u r e   1 ,  p r i o r   t o  

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

C a v i t i e s   5 ' .  

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   in   o u t l i n e  

w i t h   r e f e r e n c e   to   F i g u r e   2 .  

The  a p p a r a t u s   c o m p r i s e s   a  b a s e   p l a t e   100  o n  

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

l o c a t i n g   e a c h   c o n n e c t o r   h o u s i n g   5  i n t o   w h i c h   t e r m i n a l s  

3  a r e   to   be  i n s e r t e d ,   a t   a  p r e d e t e r m i n e d   t e r m i n a l  

r e c e i v i n g   p o s i t i o n ;   a  t e r m i n a l   r o t a t i o n   u n i t   20  f o r  

r o t a t i n g ,   as  d e s c r i b e d   a b o v e ,   e a c h   t e r m i n a l   3,  w h i c h  

h a s   b e e n   c o n v e y e d   to   t h e   a p p a r a t u s   f rom  a  c r i m p i n g  

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

50  f o r   i n s e r t i n g   e a c h   t e r m i n a l   3  i n t o   one  of  t h e  

c a v i t i e s   5'  a f t e r   t h e   t e r m i n a l   has   b e e n   r o t a t e d   t h r o u g h  
90°   by  means   of  t h e   u n i t   2 0 .  

The  h o u s i n g   p o s i t i o n i n g   u n i t   10  i n c l u d e s   X-Y 

p o s i t i o n i n g   t a b l e s   11  and  12  w h i c h   a r e   r e l a t i v e l y  

m o v a b l e  a t   r i g h t   a n g l e s   to   one  a n o t h e r ,   by  means   o f  



e l e c t r i c a l   s t e p p i n g   m o t o r s   15  and  16,  r e s p e c t i v e l y ,  

a  h o u s i n g   s u p p o r t   p l a t e   13  c o n n e c t e d   to   t h e   t a b l e   1 1 ,  

and   a  h o u s i n g   h o l d e r   14  s e c u r e d   to   t h e   p l a t e   13  and  i n  

w h i c h   a  h o u s i n g   5  can   be  r e l e a s a b l y   e n g a g e d .   I n  

p r a c t i c e ,   a  row  of  h o l d e r s   14  e x t e n d i n g   l o n g i t u d i n a l l y  

o f   t h e   p l a t e   13'  i s   p r o v i d e d .  

The  t e r m i n a l   r o t a t i o n   u n i t   2 0 . c o m p r i s e s   a  s l i d e  

p l a t e   c o n s t i t u t i n g   a  c a r r i a g e   21  w h i c h   i s   m o u n t e d  

to   s l i d e   a l o n g   h o r i z o n t a l   g u i d e   r o d s   22  s u p p o r t e d   b y  

b r a c k e t s   8  on  t h e   b a s e   p l a t e   100.   The  c a r r i a g e   2 1  

i s   p r o v i d e d ,   on  i t s   r e a r   f a c e ,   w i t h   a  t a p p e d   e y e  

( n o t   shown)   t h r o u g h   w h i c h   e x t e n d s   a  s c r e w   t h r e a d e d  

r o d   23  w h i c h   i s   c o n n e c t e d   t o ,   and  i s   i n t e r m i t t e n t l y  

r o t a t a b l e   by  means   of  an  e l e c t r i c   m o t o r   24  c a r r i e d  

by  one  of  t h e   b r a c k e t s   8,  to   move  t h e   c a r r i a g e   2 1  

a l o n g   t h e   g u i d e   r o d s   22.  The  c a r r i a g e   21  i s   a r r a n g e d  

to   d w e l l   a t   a  t e r m i n a l   p i c k - u p   f i r s t   p o s i t i o n   a t  

w h i c h   i t   r e c e i v e s ,   by  m e a n s   d e s c r i b e d   b e l o w ,   a  w i r e  

1  or   1'  to   w h i c h   a  t e r m i n a l   3  h a s   p r e v i o u s l y   b e e n  

c r i m p e d .   The  c a r r i a g e   21  i s   t h e n   moved   to   a  t e r m i n a l  

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

a f t e r   t h e   t e r m i n a l   3  has   b e e n   r o t a t e d   t h r o u g h   90°  o n  

t h e   c a r r i a g e   21  (by  means   d e s c r i b e d   b e l o w ) ,   i s   s e i z e d  

by  t e r m i n a l   i n s e r t i o n   j a w s   60  of   t h e   i n s e r t i o n   u n i t   5 0  

w h i c h   i n s e r t   t h e   t e r m i n a l   3  i n t o   i t s   i n d i v i d u a l   c a v i t y  

5'  w i t h   t h e   a i d   of  t e r m i n a l   g r i p p i n g   a rms   78  of  a  

t e r m i n a l   p o s i t i o n i n g   s u b - u n i t   70  of  t h e   u n i t   50,   a s  

d e s c r i b e d   b e l o w .  

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   in   d e t a i l .  

As  shown  in   F i g u r e s   3  and  4,  t h e   t e r m i n a l  

r o t a t i o n   u n i t   20  c o m p r i s e s   a  b l o c k   25  s e c u r e d   to   t h e  

c a r r i a g e   21  and  h a v i n g   f o r m e d   i n t e g r a l l y   t h e r e w i t h  

a  g u i d e   s e c t o r   27  h a v i n g   u p p e r   and  l o w e r   V - s e c t i o n  

a r c u a t e   g r o o v e s   26  in   w h i c h   r o t a t a b l y   e n g a g e   t h r e e  

r o l l e r s   28  ( F i g u r e   3)  j o u r n a l l e d   in   a  b l o c k   29  w h i c h  



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

by  t h e   g r o o v e s   26.  A  t e r m i n a l   r o t a t i o n   member   i n   t h e  

f o r m   of  a  s w i n g a b l e ,   f i n g e r - s h a p e d   w i r e   c l a m p   3 0  

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

and  shown  o n l y   s c h e m a t i c a l l y   in   F i g u r e s  2   and  4,  i s  

f i x e d   to   t h e   s i d e   of  t h e   b l o c k   29  r e m o t e   f rom  t h e  

b l o c k   25.  An  e n d l e s s   c h a i n   33  i s   e n g a g e d   a b o u t   t w o  

h o r i z o n t a l l y   s p a c e d   s p r o c k e t   w h e e l s   32  r o t a t a b l y  

s u p p o r t e d   by  t h e   c a r r i a g e   21,  and  a b o u t   t h e   s e c t o r -  

s h a p e d   u n d e r   s i d e   of  a  c h a i n   g u i d e   34  d e p e n d i n g   f r o m  

t h e   b l o c k   25  as  shown  in  F i g u r e   4 . '  

The  c h a i n   33  i s   c o n n e c t e d   to   t h e   b l o c k   29  b y  

m e a n s   of  a  b r a c k e t   31  ( F i g u r e   4)  and  to   a  s l i d e   b l o c k  

36  by  means   of  an  a t t a c h m e n t   35.  The  s l i d e   b l o c k   36  

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

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

37,   to   r o t a t e   t h e   s p r o c k e t   w h e e l s   32  so  as  to   s w i n g  

t h e   c l a m p   w i r e   30  t h r o u g h   a  p r e d e t e r m i n e d   a n g l e   a b o u t  

t h e   s e c t o r   27.  When  t he   s l i d e   b l o c k   36  i s   moved  f r o m  

one  to   a n o t h e r   of  i t s   end  p o s i t i o n s ,   t h e   w i r e   c l a m p  

30  i s   swung  t h r o u g h   9 0 0 .  

As  shown  in   F i g u r e   6,  t h e   w i r e   c l a m p   3 0  

i n c l u d e s   a  m a i n ,   f i x e d   c lamp  member   40  a r r a n g e d   t o  

be  d r i v e n   in   i n t e r m i t t e n t   r e c i p r o c a t i n g  a x i a l  

m o v e m e n t   i n   a  s u p p o r t   b l o c k   39,  by  means   of  a  p n e u m a t i c  

p i s t o n - a n d - c y l i n d e r   d e v i c e   41,  and  a  s m a l l e r ,   m o v a b l e  

c l a m p   member   42  h a v i n g   a  c l a m p i n g   n o s e   49.  T h e  

member   42  i s   p i v o t a b l e ,   by  means   of  a  p n e u m a t i c   p i s t o n -  

a n d - c y l i n d e r   d e v i c e   44,  a b o u t   a  p i n   46,  in   a  c l o c k w i s e  

(as  s e e n   in   F i g u r e   6)  s e n s e   to  c l a m p   a  w i r e   when  s u c h  

i s   r e c e i v e d   t h e r e i n   in   a  r e c e s s   45  i n   t h e   f r e e   end  o f  

t h e   member   40,  and  in   t h e   o p p o s i t e   d i r e c t i o n   to   r e l e a s e  

t h e   w i r e   f r o m   t h e   r e c e s s   4 5 .  

The  t e r m i n a l   i n s e r t i o n   u n i t   50  ( shown  i n   d e t a i l  

in   F i g u r e s   7  and  8)  i n c l u d e s   an  L - s h a p e d   s u p p o r t  



b r a c k e t   51  ( F i g u r e   2)  s e c u r e d   to   t h e   b a s e   p l a t e   1 0 0 ,  

and   c a r r y i n g   a  f r a m e   52  s u p p o r t i n g   a  s l i d e   p l a t e   5 3 .  

The  p l a t e   53  i s   c o n n e c t e d   to   t h e   p i s t o n   r o d   of  a  

p n e u m a t i c   p i s t o n - a n d - c y l i n d e r   d e v i c e   55  by  m e a n s   of  a  

b r a c k e t   54.  A  h o u s i n g   56  s l i d a b l y   c o n n e c t e d   t o   t h e  

p l a t e   53  c o n t a i n s   a  c r a n k e d   l e v e r   58  p i v o t e d   t o   a  

c r o s s   s h a f t   57  e x t e n d i n g   b e t w e e n   o p p o s e d   s i d e   w a l l s  

of   t h e   h o u s i n g   56.  One  end  of  t h e   l e v e r   58  i s  

c o n n e c t e d   to   t h e   p i s t o n   r o d   59'  of  a  p n e u m a t i c   p i s t o n -  

a n d - c y l i n d e r   d e v i c e   59,   t h e   o t h e r   end  of  t h e   l e v e r  

58  b e i n g   p i v o t a l l y   c o n n e c t e d   to   t h e   t e r m i n a l   i n s e r t i o n  

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

80  a t   t h e i r   e n d s   r e m o t e   f rom  t h e   h o u s i n g   56.  T h e  

h o u s i n g   56  has   in   i t s   l e f t   h a n d   (as  s e e n   i n   F i g u r e   7)  

w a l l ,   an  a d j u s t a b l e   l e n g t h   s t o p   61  a d a p t e d  t o   l i m i t  

t h e   r o t a t i o n   of   t h e   l e v e r   58  in   a  c l o c k w i s e   (as  s e e n  

i n   F i g u r e   7)  s e n s e , - a s   t h e   p i s t o n   rod   59 '   i s   r e t r a c t e d ,  

so  as  to   l i m i t   t h e   d e s c e n t   of   t h e   j a w s   60  w h i c h   a r e  

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

to   t h e   h o u s i n g   5 6 .  

In  t h e   v e r t i c a l   p o s i t i o n   in   w h i c h   t h e y   a r e   s h o w n  

in   F i g u r e   7,  t h e   j a w s   60  a r e   open   as  shown  in   F i g u r e  

9a.   F u r t h e r   r e t r a c t i o n   of  t h e   p i s t o n   r o d   59'   a f t e r  

t h e   l e v e r   58  h a s   e n g a g e d   t h e   s t o p   61,   c a u s e s   t h e   h o u s i n g  

56  to   be  r e t r a c t e d   l e f t w a r d l y   (as  s e e n   i n   F i g u r e   7 )  

t o   c l o s e   t h e   i n s e r t i o n   j aws   60  a b o u t   a  w i r e   t h e r e b e t w e e n  

to   g r i p   i t ,   by  v i r t u e   of  t h e   e n g a g e m e n t   of  t h e   j a w s  

60  w i t h   cam  s u r f a c e s   ( n o t   shown)  w h i c h   a r e   f i x e d   r e l a t i v e  

t o   t h e   f r a m e   5 2 .  

The  t e r m i n a l   p o s i t i o n i n g   s u b - u n i t   70  i s   s e c u r e d  

t o   t h e   s l i d e   p l a t e   53  by  means   of  a  d e p e n d i n g   p l a t e   5 3 '  

and  e x t e n d s   t r a n s v e r s e l y   of  t h e   f r a m e   52,   as  b e s t , s e e n  

i n   F i g u r e   2,  b e i n g   c o n n e c t e d   to   t h e   p l a t e   53'   t h r o u g h   a  
s l i d e   b a s e   71  ( F i g u r e   ( 8 ) .   The  s l i d e   b a s e   71  c a r r i e s  

t h e   c y l i n d e r   of  a  p i s t o n - a n d - c y l i n d e r   d e v i c e   72  f o r  



d r i v i n g   h o r i z o n t a l l y   a  s l i d e   73  c o n n e c t e d   to   a  s l i d e  

p l a t e   77  w h i c h   s u p p o r t s  a   t e r m i n a l   p o s i t i o n e r   75  h a v i n g  

a  h o u s i n g   7 5 ' .   The  s l i d e   p l a t e   77  i s   d r i v e n   h o r i z o n t a l l y  

by  a  p i s t o n - a n d - c y l i n d e r   d e v i c e   74  f i x e d   to   t h e   s l i d e  

73 ,   in  t u r n   h o r i z o n t a l l y   to   d r i v e   t h e   p o s i t i o n e r   7 5  

b e t w e e n   a  f i r s t   p o s i t i o n   r e f e r e n c e d   (a)  in   F i g u r e   8 a  

-and  a  s e c o n d   p o s i t i o n   r e f e r e n c e d   (b)  i n   F i g u r e   8 a .  

A  p i s t o n - a n d - c y l i n d e r   d e v i c e   76  i s   a r r a n g e d   t o  

o p e n   and  c l o s e   t h e   t e r m i n a l   g r i p p i n g   arms  78,  t h r o u g h  

a  l i n k a g e   7 8 ' .   Each   arm  78  h a s ,   a t   i t s   end  r e m o t e   f r o m  

t h e   h o u s i n g   7 5 ' ,   two  r e c e s s e s   79  and  79'   h a v i n g   d i f f e r e n t  

c o n f i g u r a t i o n s ,   e a c h   f o r   r e c e i v i n g   a  t e r m i n a l   3  in   a  

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

a b o v e .  

The  e l e c t r i c   m o t o r s   and  t h e   p i s t o n - a n d - c y l i n d e r  

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

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

by  means   of  a  c o n v e n t i o n a l   p n e u m a t i c   or  e l e c t r o n i c  

c o n t r o l   l o g i c   s y s t e m   ( n o t   s h o w n ) .  

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   in   d e t a i l .  

The  w i r e s   1  and  1'  a r e   i n t e r m i t t e n t l y   c o n v e y e d  

to   t h e   t e r m i n a l   r o t a t i o n   u n i t   20,  one  by  one ,   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   2,  by  means   of  p a i r s  

of  w i r e   c l a m p   j a w s   2  ( F i g u r e   2)  of  a  c o n v e y o r   ( n o t   s h o w n ) ,  

f r o m   a  c r i m p i n g   s t a t i o n   ( n o t   shown)   u p s t r e a m   of  t h e  

a p p a r a t u s ,   a t   w h i c h   s t a t i o n ,   t h e   t e r m i n a l s   3  a r e  

c r i m p e d   to   t h e   w i r e s   1 .  

To  r e c e i v e   a  w i r e   1,  t h e   c a r r i a g e   21  of  t h e   u n i t  

20  i s   d r i v e n   to   i t s   f i r s t   p o s i t i o n   ( F i g u r e   5a)  to   d w e l l  

t h e r e a t ,   t h e   w i r e   c l a m p   30  h a v i n g   b e e n   s i m u l t a n e o u s l y  

d i s p l a c e d   by  45°  by  t h e   d e v i c e   47  in   a  c l o c k w i s e   ( a s  

s e e n   in   F i g u r e s   5a  and  5b)  s e n s e   w i t h   r e s p e c t   to   t h e  

c e n t r e   of  t h e   g u i d e   s e c t o r   27  and  b e i n g   s t a t i o n a r y .  

When  a  w i r e   1  g r i p p e d   by  a  p a i r   of  j aws   2  r e a c h e s  



a  p o s i t i o n   shown  in   F i g u r e   5a ,   in   w h i c h   t h e   w i r e   1  i s  

l o c a t e d   c e n t r a l l y   of  t h e   s e c t o r   27,   a b o v e   t h e   u n i t   2 0  

and  o p p o s i t e   t o   t h e   r e c e s s   45  of  t h e   c l a m p   30,   t h e   m a i n  

c l a m p   member   40  i s   a d v a n c e d   by  m e a n s   of  t h e   d e v i c e   4 1  

so  t h a t   t h e   w i r e   1  i s   r e c e i v e d   in   t h e   r e c e s s   45  ( F i g u r e  

5b)  w h e r e a f t e r   t h e   d e v i c e   44  i s   a c t u a t e d   t o   c a u s e   t h e  

m o v a b l e   c l a m p   member   42  t o   c l a m p   t h e   w i r e   1  in   t h e  

r e c e s s   4 5 .  

The  j a w s   2  a r e   t h e n   o p e n e d   t o   r e l e a s e   t h e   w i r e  

1  and  t h e   m o t o r   24  i s   s i m u l t a n e o u s l y   r u n   to   s l i d e   t h e  

c a r r i a g e   21  to   i t s   s e c o n d   p o s i t i o n   ( F i g u r e   5 c ) .   T h e  

d e v i c e   37  i s   o p e r a t e d   s i m u l t a n e o u s l y   w i t h   t h e   m o v e m e n t  

of  t h e   c a r r i a g e   21  to   i t s   s e c o n d   p o s i t i o n ,   to   move  t h e  

s l i d e   b l o c k   36  a l o n g   t h e   g u i d e   r o d   38  to   c a u s e   t h e   c h a i n  

33  to   r o t a t e   t h e   w i r e   c l a m p   30  in   an  a n t i c l o c k w i s e   ( a s  

s e e n   in   F i g u r e s   5a  to   5c)  s e n s e   t h r o u g h   9 0 ° ,   f r o m   i t s  

F i g u r e   5a  and  b  p o s i t i o n   to   t h e   p o s i t i o n   shown  i n  

F i g u r e   5c ,   so  t h a t   t h e   t e r m i n a l   3  i s   r o t a t e d   a b o u t   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   1  and  t h u s   a b o u t   i t s   own 

l o n g i t u d i n a l   a x i s ,   t h r o u g h   90° ,   a l s o   in   an  a n t i c l o c k w i s e  

s e n s e .  

When  t h e   c a r r i a g e   21  has   r e a c h e d   i t s   s e c o n d  

p o s i t i o n ,   t h e   m o t o r   24  and  t h e   d e v i c e   37  a r e   s t o p p e d .  

The  t e r m i n a l   i n s e r t i o n   j aws   60  of   t h e   u n i t   50  a r e   n o w  

moved  d o w n w a r d s   and  l e f t w a r d s   (as  s e e n   in   F i g u r e   7)  b y  

m e a n s   of  t h e   d e v i c e   59 ,   so  t h a t   t h e   j a w s   60  a r e   c l o s e d  

a b o u t   t h e   w i r e   1,  a f t e r   t h e   l e v e r   58  has   e n g a g e d   t h e  

s t o p   61,   a t   a  p o s i t i o n   j u s t   b a c k   f r o m   t h e   t e r m i n a l   3 ;  

as  shown  in  F i g u r e s   9a  and  9b.  The  n o s e   49  of  t h e  

m o v a b l e   c l a m p   member   42  i s   now  r e t r a c t e d   by  o p e r a t i o n  

of  t h e   d e v i c e   44  to   r e l e a s e   t h e   w i r e   1  f rom  t h e   r e c e s s  

45,  t h e   ma in   c l a m p   member   40  i s   r e t r a c t e d   ( F i g u r e   5 d ) ,  
and  t h e   m o t o r   24  i s   s i m u l t a n e o u s l y   r u n   in   a  r e v e r s e  

d i r e c t i o n   to   r e t u r n . t h e   c a r r i a g e   21  to   i t s   f i r s t   p o s i t i o n ,  

w h e r e b y   t h e   c a r r i a g e   21  i s   p o s i t i o n e d   to   r e c e i v e   t h e  



n e x t   w i r e   1'  ( F i g u r e   5 e ) ,   f rom  t h e   n e x t   p a i r   o f  

c o n v e y o r   j a w s   2.  W h i l s t   t h e   c a r r i a g e   21  i s   b e i n g  

r e t u r n e d   t o   i t s   f i r s t   p o s i t i o n ,   t h e   d e v i c e  3 7   i s  

m a i n t a i n e d   i n o p e r a t i v e   so  t h a t   t h e   w i r e   c l a m p   30  r e m a i n s  

in   i t s   f u l l y   a n t i c l o c k w i s e   p o s i t i o n ,   as  shown  in   F i g u r e  

5e .   The  m a i n   c l a m p   member   40  i s   a d v a n c e d   a g a i n   t o  

r e c e i v e   t h e   w i r e   1 ' ,   t h e   m o v a b l e   c l a m p   member   42  i s  

o p e r a t e d   so  t h a t   t h e   w i r e   1'  i s   g r i p p e d   in   t h e   w i r e  

c l a m p   30,   and  t h e   w i r e   c l amp   30  i s   r e t u r n e d   to   i t s  

F i g u r e   5a  p o s i t i o n   w h i l s t   t h e   c a r r i a g e   21  i s   b e i n g  

moved   t o   i t s   s e c o n d   p o s i t i o n ,   w h e r e b y   t h e   t e r m i n a l   3 

on  t h e   w i r e   1'  i s   r o t a t e d  a b o u t   i t s   l o n g i t u d i n a l   a x i s  

by  9 0 °  i n   t h e   o p p o s i t e   s e n s e   to   t h a t   in   w h i c h   t h e  

t e r m i n a l   on  t h e   w i r e   1  was  r o t a t e d .   The  w i r e   1'  i s  

t h e n   r e l e a s e d   f rom  t h e   w i r e   c l amp   30  when  t h e   j aws   6 0  

h a v e   b e e n   c l o s e d   a b o u t   t h e   w i r e   1 ' .  

Upon  t h e   r e l e a s e   of  e a c h   w i r e   1  or  1'  f rom  t h e  

w i r e   c l a m p   30,  t h e   i n s e r t i o n   j aws   60  c o - o p e r a t e   w i t h  

t h e   t e r m i n a l   p o s i t i o n e r   75  to   i n s e r t   t h e   t e r m i n a l   3  o n  

t h e   w i r e   1  or  I '   g r i p p e d   by  t h e   j a w s   60  i n t o   a  

c o r r e s p o n d i n g   c a v i t y   5'  of  t h e   c o n n e c t o r   h o u s i n g   5 ,  

d u r i n g   t h e   s u b s e q u e n t   r e t u r n   m o v e m e n t   of  t h e   c a r r i a g e   2 1 .  

When  t h e   i n s e r t i o n   j aws   60  h a v e   g r i p p e d   a  w i r e  

1  or  1 ' ,   t h e   t e r m i n a l   p o s i t i o n e r   75  i s   d r i v e n   by  t h e  

d e v i c e   74  to   b r i n g   t h e   p o s i t i o n e r   75  i n t o   i t s   p o s i t i o n  

(a)  or  i t s   p o s i t i o n   (b)  in  F i g u r e   8a  in   d e p e n d e n c e  

u p o n   t h e   o r i e n t a t i o n   of  t h e   t e r m i n a l   3.  The  d e v i c e   76  

i s   t h e n   o p e r a t e d   to   c l o s e   t h e   arms  78,   so  t h a t   t h e  

c r i m p e d   p o r t i o n   of  t h e   t e r m i n a l   3  i s   r e c e i v e d   in   t h e  

r e c e s s e s   79'  ( F i g u r e   lOa)  or  79  ( F i g u r e   l O b ) ,   as  t h e  

c a s e   may  be  of  t h e   arms  78.  The  d e v i c e   55  i s   t h e n  

o p e r a t e d   to   r e t r a c t   t h e   s l i d e   p l a t e   53  l e f t w a r d l y   ( a s  

s e e n   in   F i g u r e   7)  s i m i l a r l y   to   d i s p l a c e   t h e   t e r m i n a l  

p o s i t i o n e r   75  and  t h e   i n s e r t i o n   j aws   60,  to   i n s e r t   t h e  

t e r m i n a l   3  i n t o   i t s   i n d i v i d u a l   c a v i t y   5'  of  t h e   c o n n e c t o r  



h o u s i n g   5,  as  shown  in   F i g u r e   10c .   As  t h e   l e a d i n g   e n d  

of   t h e   t e r m i n a l   3  e n t e r s   t h e   c a v i t y   5 ' ,   t h e   d e v i c e   76  

i s   a c t u a t e d   to   o p e n   t h e   a rms   78,  and  t h e   d e v i c e   2  i s  

o p e r a t e d   to   move  t h e   s l i d e   73  l e f t w a r d l y   (as  s e e n   i n  

F i g u r e   8)  to   r e t r a c t   t h e   a rms   78  f rom  b e t w e e n   t h e   j a w s  

60  and  t h e   h o u s i n g   5,  t h e   d e v i c e   55  b e i n g   s t i l l   i n  

o p e r a t i o n ,   so  t h a t   t h e   j a w s   60  f u l l y  i n s e r t   t h e  

t e r m i n a l  3   i n t o   t h e   c a v i t y   5'  w i t h   t h e   a i d   of  t h e  

t e r m i n a l   s t u f f i n g   p r o j e c t i o n s   80  on  t h e - j a w s   60,  a s  

shown  in   F i g u r e   1 0 d .  

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

d e v i c e s   55  and  72  a r e   a c t u a t e d   to   r e t u r n   t h e   s l i d e   p l a t e  

53  and  t h e   t e r m i n a l   p o s i t i o n e r   75,   r e s p e c t i v e l y ,   t o  

t h e i r   s t a r t i n g   p o s i t i o n s   and  t h e   t a b l e s   11  and  12  a r e  

s h i f t e d   to   p o s i t i o n   t h e   h o u s i n g   5  f o r   t h e   i n s e r t i o n   o f  

t h e   n e x t   t e r m i n a l   3  t h e r e i n t o ,   w h e r e b y   a  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   has   b e e n   c o m p l e t e d .  



1.  A p p a r a t u s   f o r   i n s e r t i n g   e l e c t r i c a l   t e r m i n a l s  

(3  and  3 ' )   c o n n e c t e d   t o  a   w i r e   ( 1  o r   1 ' ) ,   i n t o  

r e s p e c t i v e   c a v i t i e s   ( 5 ' )   in   an  e l e c t r i c a l   c o n n e c t o r  

h o u s i n g   ( 5 ) ,   t h e   a p p a r a t u s   c o m p r i s i n g   a  h o u s i n g  

p o s i t i o n i n g   u n i t   (10)  a r r a n g e d   to   l o c a t e   t h e   h o u s i n g   ( 5 )  

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

t e r m i n a l   i n s e r t i o n   u n i t   (50)  a r r a n g e d   t o   i n s e r t   e a c h  

t e r m i n a l   (3  and  3 ' )   i n t o   i t s   r e s p e c t i v e   c a v i t y   ( 5 ' )   i n  

t h e   h o u s i n g   ( 5 ) ,   w h e n  t h e   h o u s i n g   i s   l o c a t e d   in  i t s  

p r e d e t e r m i n e d   p o s i t i o n ;   a  t e r m i n a l   r o t a t i o n   member   ( 3 0 )  

a r r a n g e d   to   r o t a t e   e a c h   t e r m i n a l   (3  or  3 ' )   p r i o r   t o  

i t s   i n s e r t i o n   i n t o   i t s   r e s p e c t i v e   c a v i t y   ( 5 ' ) ,   t h e  

t e r m i n a l   r o t a t i o n   member   (30)  b e i n g   m o v a b l e   t o w a r d s   a n d  

away  f r o m   t h e   t e r m i n a l   i n s e r t i o n   u n i t   ( 5 0 ) ,   and  m e a n s  

(60)  a r r a n g e d   to   t r a n s f e r   e a c h   r o t a t e d   t e r m i n a l   f r o m  

t h e   t e r m i n a l  r o t a t i o n   member   (30)  to   t h e   t e r m i n a l  

i n s e r t i o n   u n i t   ( 5 0 ) ,   c h a r a c t e r i s e d   in   t h a t   t h e   t e r m i n a l  

r o t a t i o n   member   (30)  i s   a r r a n g e d   to   r o t a t e   a  f i r s t  

t e r m i n a l   (3)  in   one  s e n s e   a b o u t   t h e   l o n g i t u d i n a l   a x i s   o f  

t h e   w i r e   (1)  to   w h i c h   t h e   t e r m i n a l   (3)  i s   c o n n e c t e d ,  

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

member   (30)  t o w a r d s   t h e   t e r m i n a l   i n s e r t i o n   u n i t   (50)  a n d  

to   r o t a t e   a  s e c o n d   t e r m i n a l   ( 3 ' )   in   t h e   o p p o s i t e   s e n s e  

a b o u t  s u c h   a x i s   in   r e s p e c t   of  a  s u b s e q u e n t   t r a v e r s e   o f  

t h e   t e r m i n a l   r o t a t i o n   member   (30)  t o w a r d s   t h e   t e r m i n a l  

i n s e r t i o n   u n i t   ( 5 0 ) ,   so  t h a t   t h e   f i r s t   and  s e c o n d  

t e r m i n a l s   (3  and  3 ' )   a r e   i n s e r t e d   i n t o   t h e i r   c a v i t i e s  

( 5 ' )   in  o p p o s i t e l y   o r i e n t e d   r e l a t i o n s h i p .  

2.  A p p a r a t u s   a c c o r d i n g   to   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   t e r m i n a l   r o t a t i o n   member   ( 3 0 )  

i s   m o u n t e d   on  a  c a r r i a g e   (21)  w h i c h   i s   m o v a b l e   t o w a r d s  

and  away  f rom  t h e   t e r m i n a l   i n s e r t i o n   u n i t   ( 5 0 ) ,   e a c h  

t e r m i n a l   (3  and  3 ' )   b e i n g   r e c e i v e d   by  t h e   t e r m i n a l  

r o t a t i o n   member  (30)  a t   t h e   same  t e r m i n a l   p i c k - u p  



p o s i t i o n   a l o n g   t h e   p a t h   of  t r a v e l   of  t h e   c a r r i a g e  ( 2 1 )  

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

(50)  a t   t h e   same  t e r m i n a l   t r a n s f e r   p o s i t i o n   a l o n g   t h e  

p a t h   of   t r a v e l   of  t h e   c a r r i a g e   ( 2 1 ) .  

3.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   2 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   t e r m i n a l   r o t a t i o n   m e m b e r   ( 3 0 )  

i s   m o u n t e d   on  t h e   c a r r i a g e   (21)  to   s w i n g   a b o u t   t h e   a x i s  

of   an  a r c u a t e   g u i d e   s u r f a c e   (27)  t h e r e o n ,   and  i s   a r r a n g e d  

to   be  swung  in   one  s e n s e   a b o u t   t h e   a x i s   of  t h e   g u i d e  

s u r f a c e   (27)  d u r i n g   t h e   f i r s t   t r a v e r s e   of  t h e   c a r r i a g e  

(21)  and  in   t h e   o p p o s i t e   s e n s e   a b o u t   s u c h   a x i s   d u r i n g  

t h e   s u b s e q u e n t   t r a v e r s e   of  t h e   c a r r i a g e   ( 2 1 ) ,   t h e  

t e r m i n a l   r o t a t i o n   member   (30)  b e i n g   s t a t i o n a r y   w i t h  

r e s p e c t   to   s u c h   a x i s   d u r i n g   t h e   i n t e r m e d i a t e   r e t u r n  

t r a v e r s e   of  t h e   c a r r i a g e   (21)  away  f rom  t h e   t e r m i n a l  

i n s e r t i o n   u n i t   ( 3 0 ) .  

4.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   3 ,  

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

t h e   f o r m   of  an  e l o n g a t e   w i r e   c l amp   (30)  one  end   (40 ,   4 9 )  

of   w h i c h   i s   a d a p t e d   r e l e a s a b l y   to   r e c e i v e   a  w i r e   ( l  o r  

1 ' )   and  t h e   o t h e r   end  of  w h i c h   i s   a r r a n g e d   to   f o l l o w  

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

s e c t o r   (27)  s e c u r e d   to   t h e   c a r r i a g e   ( 2 1 ) ,   t h e   w i r e  

c l a m p   (30)  b e i n g   m o u n t e d   on  a  b l o c k   (29)  w h i c h   i s  

s w i n g a b l e   on  b e a r i n g s   (26,   28)  a b o u t   t h e   g u i d e   s e c t o r  

( 2 7 ) ,   t h e   w i r e   c l a m p   (30)  b e i n g   d r i v e n   t h r o u g h   a  c h a i n  

(33)  and  s p r o c k e t   (32)  m e c h a n i s m ,   and  t h e   c a r r i a g e   ( 2 1 )  

b e i n g   d r i v e n   by  a  s e p a r a t e   d r i v i n g   d e v i c e   ( 2 4 ) .  

5.  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  t h e   p r e c e d i n g  

c l a i m s ,   c h a r a c t e r i s e d   in  t h a t   t h e   t e r m i n a l   t r a n s f e r   m e a n s  

c o m p r i s e s   a  p a i r   of  t e r m i n a l   i n s e r t i o n   j a w s   (60)  of  t h e  

t e r m i n a l   i n s e r t i o n   u n i t   ( 5 0 ) ,   w h i c h   a r e   m o v a b l e   t o w a r d s  

and  away  f rom  t h e   t e r m i n a l   r o t a t i o n   member   ( 3 0 )  

t r a n s v e r s e l y   of  t h e   p a t h   of  t r a v e l   t h e r e o f ,   and  a  m o v a b l e  

jaw  (49)  of  t h e   t e r m i n a l   r o t a t i o n   member   ( 3 0 ) ,   t h e  



t e r m i n a l   i n s e r t i o n   j aws   (60)  b e i n g   a r r a n g e d   to   g r a s p  

t h e   w i r e   ( 1  o r   1 ' )   to   w h i c h   t h e , t e r m i n a l   (3  or   3 ' )   i s  

c o n n e c t e d ,   a t   a  p o s i t i o n   j u s t   b a c k   f r o m   t h e   t e r m i n a l  

(3  or  3 ' ) ,   t h e   m o v a b l e   jaw  (49)  b e i n g   a d a p t e d   t o  

r e l e a s e   t h e   w i r e   ( 1  o r   1 ' )   to   a l l o w   t h e   t e r m i n a l  

i n s e r t i o n   j a w s   (60)  to   c a r r y   t h e   w i r e   ( 1  o r   1 ' ) ,   w i t h  

t h e   t e r m i n a l   (3  or  3 ' )   t h e r e o n ,   t o w a r d s   t h e   h o u s i n g   ( 5 ) ,  

t o   i n s e r t   t h e   t e r m i n a l   (3  or  3 ' )   i n t o   t h e   h o u s i n g   ( 5 )  

w i t h   t h e   a i d   of  w i r e   s t u f f e r   p r o j e c t i o n s   (80)  on  t h e  

t e r m i n a l   i n s e r t i o n   j aws   ( 6 0 ) .  

6.  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  t h e  

p r e c e d i n g   c l a i m s ,   c h a r a c t e r i s e d   in   t h a t   t h e   t e r m i n a l  

i n s e r t i o n   u n i t   (50)  c o m p r i s e s   a  t e r m i n a l   p o s i t i o n i n g  

s u b - u n i t   (70)  f o r   a c c u r a t e l y   l o c a t i n g   e a c h   t e r m i n a l  

(3  or  3 ' )   in  a l i g n m e n t   w i t h   t h e   c a v i t y   ( 5 ' )   i n t o   w h i c h  

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

( 5 0 ) ,   t h e   t e r m i n a l   p o s i t i o n i n g   s u b - u n i t   (70)  c o m p r i s i n g  

a  p a i r   of  t e r m i n a l   p o s i t i o n i n g   arms  (78)  w h i c h   a r e  

c l o s e a b l e   a b o u t   t h e   t e r m i n a l   (3  or  3 ' )   and  w h i c h   a r e  

m o v a b l e   b e t w e e n   a  t e r m i n a l   p o s i t i o n   l o c a t i o n   b e t w e e n  

t h e   t e r m i n a l   i n s e r t i o n   j aws   (60)  and  t h e   h o u s i n g   ( 5 ) ,  

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

t h e   t e r m i n a l   (3  or  3 ' )   i n t o   i t s   c a v i t y   ( 5 ) .  

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   6 ,  

c h a r a c t e r i s e d   in   t h a t   t e r m i n a l   p o s i t i o n i n g   a r m s   ( 7 8 )  

a r e   p r o v i d e d   w i t h   two  p a i r s   of  r e c e s s e s   (79  and  7 9 ' )  

e a c h   s h a p e d   to   r e c e i v e   a  t e r m i n a l   (3  or  3 ' )   in   a  

d i f f e r e n t   a n g u l a r   p o s i t i o n   a b o u t   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   ( 1  o r   1 ' )   to   w h i c h   t h e   t e r m i n a l   i s   c o n n e c t e d ,  

t h e   t e r m i n a l   p o s i t i o n i n g   arms  (78)  b e i n g   p r o v i d e d   w i t h  

m e a n s   (74)  f o r   mov ing   them  b e t w e e n   f i r s t   and  s e c o n d  

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

a n g u l a r   p o s i t i o n   of  a  t e r m i n a l   (3  or  3 ' )   g r a s p e d   b y  

t h e   t e r m i n a l   i n s e r t i o n s   j aws   ( 6 0 ) .  

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



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

(70)  i n c l u d e s   a  f i r s t   d r i v i n g  d e v i c e   (76)  f o r   o p e n i n g  

and   c l o s i n g   t h e   t e r m i n a l   p o s i t i o n i n g   a rms  ( 7 8 ) ,   a  

s e c o n d   d r i v i n g   d e v i c e   (74)  f o r   m o v i n g   t h e   t e r m i n a l  

p o s i t i o n i n g   a rms   (78)  b e t w e e n   t h e i r   f i r s t   and  s e c o n d  

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

{72)  f o r   m o v i n g   t h e   t e r m i n a l   p o s i t i o n i n g   a rms  ( 7 8 )  

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

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

9.  A p p a r a t u s   a c c o r d i n g   to   C l a i m   8 ,  

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

(60)  a r e   s e c u r e d   to   a  f i r s t   s l i d e   (53)  w h i c h   i s   in   t u r n  

m o u n t e d   t o  a   f r a m e   (52)  f i x e d l y   c o n n e c t e d   to   a  b a s e  

p l a t e   (100)   o f  t h e  a p p a r a t u s ,  t h e  f i r s t   s l i d e   (53)  b e i n g  

s l i d a b l e   w i t h   r e s p e c t   to   a  s l i d e  b a s e   (71)  c a r r y i n g  

t h e   p o s i t i o n i n g   s u b - u n i t   ( 7 0 ) ,   t h e   t h i r d   d r i v i n g   d e v i c e  

(72)  b e i n g   m o u n t e d   on  t h e   s l i d e  b a s e  ( 7 1 )   and  t h e   f i r s t  

and  s e c o n d   d r i v i n g   d e v i c e s   (74  and  76)  b e i n g   c a r r i e d   b y  

s e c o n d   and  t h i r d   s l i d e s   (73  and  77)  w h i c h   a r e   s l i d a b l e  

w i t h   r e s p e c t   t o   t h e   s l i d e   b a s e   ( 7 1 ) ,   and  w i t h   r e s p e c t  

t o   one   a n o t h e r ,   t h e   f i r s t   s l i d e   (53)  b e i n g   s l i d a b l e  

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

r o t a t i o n   member   (30)  and  t h e   s e c o n d   a n d  t h i r d   s l i d e s  

(73  and  77)  b e i n g  s l i d a b l e   in   a  d i r e c t i o n   p a r a l l e l   t o  

s u c h   p a t h .  

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

t e r m i n a l s   (3  a n d  3 ' )   i n t o   r e s p e c t i v e   c a v i t i e s   ( 5 ' )   i n  

an  e l e c t r i c a l   c o n n e c t o r   h o u s i n g   ( 5 ) ,   c o m p r i s i n g   t h e  

s t e p s   of  s u p p l y i n g   r e s p e c t i v e   t e r m i n a l s   (3)  to   t e r m i n a l  

r o t a t i o n   means   (30)  a t   a  t e r m i n a l   r e c e i v i n g   p o s i t i o n  

t h e r e o f ,   o p e r a t i n g   t h e   t e r m i n a l   r o t a t i o n   means   (30)  t o  

r o t a t e   e a c h  t e r m i n a l   ( 3 ) ,   in   t h e   c o u r s e   of  m o v i n g  

t h e   t e r m i n a l   r o t a t i o n   m e a n s   (30)  f rom  i t s   t e r m i n a l  

r e c e i v i n g   p o s i t i o n ,   t o w a r d s   t h e  h o u s i n g   (5)  a n d  

t r a n s f e r r i n g   e a c h   t e r m i n a l   (3)  f rom  t h e   t e r m i n a l  



r o t a t i o n   means   (30)  i n t o   a  r e s p e c t i v e   c a v i t y   ( 5 )  

of  t h e   h o u s i n g   ( 5 ) ;   c h a r a c t e r i s e d   in  t h a t  a   f i r s t  

t e r m i n a l   (3)  i s   r o t a t e d   by  t h e   t e r m i n a l   r o t a t i o n   m e a n s  

(30)  by  90°  a b o u t   t h e   l o n g i t u d i n a l   a x i s   of  t h e  

f i r s t   t e r m i n a l   ( 3 ) ,   in   a  f i r s t   s e n s e ,   and  i s  

t r a n s f e r r e d   i n t o   t h e   c a v i t y   ( 5 ' )   w h i l s t   r e t u r n i n g   t h e  

t e r m i n a l   r o t a t i o n   m e a n s   (30)  to   i t s   t e r m i n a l   r e c e i v i n g  

p o s i t i o n ;   and  a  s e c o n d   t e r m i n a l   ( 3 ' )   i s   t h e n   s u p p l i e d  

t o   t h e   t e r m i n a l   r o t a t i n g   means   ( 3 0 ) ,   w h i c h   i s   o p e r a t e d  

to   r o t a t e   t h e   s e c o n d   t e r m i n a l   ( 3 ' )   t h r o u g h   900  a b o u t  

i t s   l o n g i t u d i n a l   a x i s   in   a  s e c o n d   s e n s e   o p p o s i t e   t o  

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

m e a n s   (30)  t o w a r d s   t h e   h o u s i n g   ( 5 ) ,   t h e   s e c o n d  

t e r m i n a l   ( 3 ' )   i s   t h e n   t r a n s f e r r e d   f rom  t h e   t e r m i n a l  

r o t a t i n g   means   (30)  i n t o   a  s e c o n d   c a v i t y   ( 5 ' )   in  t h e  

h o u s i n g   ( 5 ) ,   w h e r e b y   t h e   s e c o n d   t e r m i n a l   ( 3 ' )   i s  

o p p o s i t e l y   a n g u l a r l y   p o s i t i o n e d  i n   t h e   h o u s i n g   (5)  w i t h  

r e s p e c t   to   t h e   f i r s t   t e r m i n a l   ( 3 ) .  
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