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@  A  hand  tool  for  connecting  wires  to  electrical  terminals  of 

A  hand  tool  for  connecting  wires  to  electrical  ter- 
minals  of  an  electrical  connector  (78)  comprises  a  wire 
insertion  head  (18)  defining  a  guideway  (30)  for  the 
connector  (78)  and  a  ram  (64)  for  driving  wires  succes- 
sively  into  terminals  of  the  connector  (78),  which  are 
arranged  in  a  row  therealong. 

For  advancing  the  connector  by  a  step  along  the 
guideway  after  each  wire  has  been  inserted  into  a  ter- 
minal,  the  ram  (64)  has  a  depending  pin  (76)  engaging 
in  a  transverse  slot  (42)  in  a  cam  plate  (40)  carrying 
a  spring  loaded  connector  advancing  pawl  (46)  for  en- 
gaging  teeth  (77)  on  the  connector  (78). 



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

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

T h e r e   i s   d i s c l o s e d   i n   E P - A 1 - 0 , 0 3 2 , 6 1 6 ,   a  h a n d  

t o o l   f o r   s u c c e s s i v e l y   c o n n e c t i n g   w i r e s   to   r e s p e c t i v e  

e l e c t r i c a l   t e r m i n a l s   a r r a n g e d   in   a  row  e x t e n d i n g  

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

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

g u i d e w a y ,   a  w i r e   i n s e r t i o n   r a m ,   m e a n s   f o r   d r i v i n g  

t h e   ram  t o w a r d s   and  away  f r o m   t h e   g u i d e w a y  

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

c o n n e c t e d   to   t h e   ram  f o r   a d v a n c i n g   t h e   c o n n e c t o r  

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

in   t u r n   i n t o   a l i g n m e n t   w i t h   t h e   ram  to   a l l o w   t h e   r a m  

to  c o n n e c t   a  w i r e   to   t h e   t e r m i n a l .  

In  t h i s   known  t o o l ,   t h e   c o n n e c t o r   a d v a n c i n g  

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

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

t h r o u g h   a  l i n k   e x t e n d i n g   b e n e a t h   t h e   g u i d e w a y .  

The  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  h a n d  

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

means   c a n  b e   m o r e   p o s i t i v e l y   f e l t   by  t h e   o p e r a t o r   t h a n  

i s   t h e   c a s e   w i t h   t h e   known  t o o l ,   w h i c h   i s   of  m o r e  

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

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

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

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

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

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



t r a n s v e r s e l y   of  t h e   p a t h   of  m o v e m e n t   of  t h e   ram  a n d  

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

to   t h e   r a m ,   t h e   cam  p l a t e   c a r r y i n g   a  c o n n e c t o r  

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

e n g a g e m e n t   w i t h   t h e   c o n n e c t o r ,   t h e   cam  p l a t e   b e i n g  

d r i v a b l e   by  t h e   ram  t r a n s v e r s e l y   of  t h e   p a t h   o f  

m o v e m e n t   t h e r e o f .  

The  p a w l   can   be  a r r a n g e d   to   e n g a g e   t e e t h   o n  

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

of  t h e   c o n n e c t o r   a d v a n c i n g   m e a n s ,   so  t h a t   t h e  

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

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

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

h e a d   and  c o v e r e d   by  a  c o v e r   p l a t e .  

A d v a n t a g e o u s l y ,   t h e   rani  i s   r e c e i v e d   in   a  y o k e  

member   c o n n e c t e d   to   a  ram  d r i v e   s h a f t ,   t h e   c a m m i n g  

p i n   e x t e n d i n g   f r o m   t h e   y o k e   m e m b e r ,   a  c o n n e c t i n g   p i n  

b e i n g   i n s e r t a b l e   i n t o   f i r s t  b o r e s   or   a l t e r n a t i v e l y  

i n t o   s e c o n d   b o r e s ,   i n   t h e   y o k e   member   and  r am,   t o  

c o n n e c t   t h e   ram  to   t h e   y o k e   m e m b e r ,   t h e   f i r s t   b o r e s  

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

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

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

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

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  

r e f e r e n c e   w i l l   now  be  made  by  way  of   e x a m p l e   to   t h e  

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

a c c o r d i n g   to   a  f i r s t   e m b o d i m e n t   of   t h e   i n v e n t i o n ,  

f o r   u s e   i n   s u c c e s s i v e l y   c o n n e c t i n g   w i r e s   to   r e s p e c t i v e  

e l e c t r i c a l   t e r m i n a l s   a r r a n g e d   in   a  row  e x t e n d i n g  

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

F i g u r e   2  i s   a  f r a g m e n t a r y   s e c t i o n   t a k e n   o n  



t h e   l i n e s   I I  -   I I   of  F i g u r e   1  s h o w i n g   p a r t   of  t h e   t o o l  

i n   a  f i r s t   p o s i t i o n ;  

F i g u r e   3  i s   a  v i e w   s i m i l a r   to   t h a t   of  F i g u r e  

2  b u t   s h o w i n g   t h e   p a r t s   in   a  s e c o n d   and  s u b s e q u e n t  

p o s i t i o n ;  

F i g u r e   4  i s   a  f r a g m e n t a r y   s e c t i o n   t a k e n   o n  

t h e   l i n e s   I V  -   IV  of   F i g u r e   1  s h o w i n g   t h e   t o o l   w h e n  

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

a  f i r s t   c e n t r e - t o - c e n t r e   s p a c i n g ;  

F i g u r e   5  i s   a  v i e w   s i m i l a r   to   t h a t   of   F i g u r e  

4  b u t   s h o w i n g   t h e   t o o l   when  a d j u s t e d   f o r   u s e   w h e r e  

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

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

an  a d j u s t m e n t   m e c h a n i s m   of  t h e   t o o l ;  

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

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

an  i n s e r t ;  

F i g u r e   8  i s   a  f r a g m e n t a r y   s e c t i o n a l   v i e w   of  a  

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

i n v e n t i o n ,   f o r   u s e   in   s u c c e s s i v e l y   c o n n e c t i n g   w i r e s  

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

a l o n g   a  h o u s i n g   of  an  e l e c t r i c a l   c o n n e c t o r ;   a n d  

F i g u r e   9  i s   a  p l a n   v i e w   of  t h e   t o o l   of  F i g u r e  

8  w i t h   p a r t s   o m i t t e d .  

As  shown  i n   F i g u r e   1,  t h e   t o o l   10  a c c o r d i n g  

to  t h e   f i r s t   e m b o d i m e n t   c o m p r i s e s   h a n d   g r i p   12  h a v i n g  

an  a c t u a t i n g   l e v e l   14,   a  f u l l   s t r o k e   r a t c h e t   m e c h a n s i m  

c o n s t r u c t e d   a c c o r d i n g   to   t h e   t e a c h i n g   of  U S - A - 3 , 0 3 9 , 3 3 7 ,  

s p a n n i n g   t h e   f r e e   e n d s   of  t h e   h a n d   g r i p   12  and  t h e  

l e v e r   1 4 .  

As  i t s   f o r w a r d   e n d ,   t h e   t o o l   10  h a s   an  i n s e r t i o n  

h e a d   18  h a v i n g   a  t u b u l a r   p o r t i o n   20  ( F i g u r e s   4  a n d  

5)  r e c e i v e d   i n   an  a x i a l   b o r e   22  of  a  t o o l   b a r r e l   23  o n  

t h e   h a n d   g r i p   12.  The  p o r t i o n   20  h a s   an  a x i a l   b o r e   24  

r e c e i v i n g   an  a c t u a t i o n   r o d   26.  The  r o d   26  i s   b i a s e d  



by  a  c o m p r e s s i o n   s p r i n g   28  and  i s   d r i v e n   by  t h e   l e v e r  

14  a c c o r d i n g   to   t h e   t e a c h i n g   of   U S - A - 3 , 7 4 2 , 5 7 1 .  

The  h e a d   18  h a s   a  t r a n s v e r s e  g r o o v e   30,   a s  

b e s t   s e e n   in   F i g u r e s   4  and  5,  to   r e c e i v e   an  e l e c t r i c a l  

c o n n e c t o r   78  of  t h e   k i n d   d i s c l o s e d   i n   U S - A - 4 , 2 4 3 , 2 8 8 .  

The  i n s u l a t i n g   h o u s i n g   of  t h e   c o n n e c t o r   78  h a s   on  e a c h  

s i d e   t h e r e o f   a  row  of  p o c k e t s   79  ( F i g u r e   1)  e a c h  

c o n t a i n i n g   a  w i r e - r e c e i v i n g   p o r t i o n   of  an  e l e c t r i c a l  

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

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

c o n n e c t o r   78  a l s o   h a s   on  e a c h   s i d e   t h e r e o f   a  r o w  

of  i n d e x i n g   s l o t s   77  e a c h   of  w h i c h   i s   a l i g n e d   w i t h  

one  of  t h e   p o c k e t s   79 ,   t h e   s l o t s   77  b e i n g   d e f i n e d   b y  

b a r r i e r s   77 '   ( F i g u r e s   2  and  3)  f o r m e d   on  t h e   c o n n e c t o r  

h o u s i n g .   O p e n i n g   i n t o   one  w a l l   of  t h e   g r o o v e   30  i s  

a  s p r i n g   l o a d e d   r a t c h e t   s t o p   c o m p r i s i n g   a  p a w l   3 2 ,  

a  l o a d i n g   s p r i n g   34,   and  a  s c r e w   t h r e a d e d   p l u g   3 6 .  

In   t h e   o p p o s i t e   w a l l   of  t h e   g r o o v e   30  i s   a  h o r i z o n t a l  

s l o t   38  r e c e i v i n g   a  cam  p l a t e   40  h a v i n g   an  o b l i q u e  

s l o t   42  t h e r e i n .   The  f o r w a r d   p a r t   of  t h e   p l a t e   4 0  

h a s   a  r e c e s s   44  c o n t a i n i n g   a  d r i v i n g   p a w l   46  h a v i n g  

a  c o n n e c t o r   e n g a g i n g   t o o t h   48  and  b e i n g   l o a d e d   by  a  

c o m p r e s s i o n   s p r i n g   50,   t h e   p a w l   46  b e i n g   p a r a l l e l  

w i t h   t h e   p l a t e   4 0 .  

The  r o d   26  h a s   a t   i t s   f o r w a r d   e n d ,   a  y o k e  

member   52  ( F i g u r e s   4  to   6)  w i t h   an  a x i a l   t h r e a d e d   b o r e  

54  r e c e i v i n g   a  s c r e w   t h r e a d e d   end  p o r t i o n   of  t h e   r o d  

26.  The  y o k e   member   52  h a s   a  l o n g i t u d i n a l l y   e x t e n d i n g  

c h a n n e l   56  ( F i g u r e   6)  w i t h   w h i c h   c o m m u n i c a t e   a  f i r s t  

p a i r   of  h o r i z o n t a l   l a t e r a l   b o r e s  5 8   and  a  s e c o n d   p a i r  

of   h o r i z o n t a l   l a t e r a l   b o r e s   60  (one   s h o w n ) ,   and  a  

v e r t i c a l   b o r e   62  i n   t h e   b a s e   of  t h e   c h a n n e l   5 6 .   A 

w i r e   i n s e r t i o n   ram  64  r e c e i v e d   i n   t h e   s l o t   56,   i s  

j o i n e d   to   t h e   y o k e   member   52  by  m e a n s   of  a  r e m o v a b l e  

p i n   66  w h i c h   can   be  p a s s e d   t h r o u g h   e i t h e r   of  t h e   b o r e s  



58  or   60  and  t h r o u g h   t h e   a p p r o p r i a t e   b o r e   68  or   7 0  

i n   t h e   ram  64.   The  b o t t o m   of  t h e   ram  64  i s   f o r m e d  

w i t h   a  r e c e s s   72 ,   t h e   l e a d i n g   end  74  of  t h e   ram  6 4  

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

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

78.  The  y o k e   member   52  a l s o   has   a  p i n   76  w h i c h  

d e p e n d s   t h r o u g h   t h e   b o r e   62  i n t o   t h e   s l o t   42  of   t h e  

p l a t e   40.  A  ram  and  w i r e   g u i d e   p l a t e   81  s e c u r e d  

to   t h e   h e a d   18  i s   p r o v i d e d   w i t h   a  v e r t i c a l   w i r e   s l o t  

82  a t   i t s   f o r w a r d   e n d .  

In  o p e r a t i o n ,   a  c o n n e c t o r   78  i s   i n s e r t e d   i n t o  

t h e   s l o t   30,   as  shown  in   F i g u r e   1,  so  t h a t   t h e   t o o t h  

48  of  t h e   p a w l   46  e n g a g e s   in   a  d e s i r e d   one  of  t h e  

s l o t s   77  i n   t h e   h o u s i n g   of  t h e   c o n n e c t o r   78,   and  a  

w i r e   80  i s   i n s e r t e d   i n t o   t h e   s l o t   82.  The  a c t u a t i n g  

l e v e r   14  i s   s q u e e z e d   a g a i n s t   t h e   h a n d   g r i p   12  

d r i v i n g   t h e   a c t u a t i o n   r o d   26  f o r w a r d   a g a i n s t   t h e  

r e s t r a i n i n g   a c t i o n   of   t h e   s p r i n g   28,   w h e r e b y ,   t h e  

y o k e   member   52  m o v e s   f o r w a r d l y   so  t h a t   t h e   l e a d i n g   e n d  

74  of  t h e   i n s e r t i o n   ram  64  e n g a g e s   t h e   w i r e   80  a n d  

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

of   t h e   c o n n e c t o r   78,   w h i c h   s l o t   h a s   b e e n   a l i g n e d   w i t h  

t h e   ram  64,   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   p a w l   46  

in   t h e   s l o t   7 7 .  A t   t h e   same  t i m e   t h e   f o r w a r d  

m o v e m e n t   of  t h e   y o k e   member   52  c a u s e s   a  l a t e r a l  

m o v e m e n t   of  t h e   p l a t e   40  ( d o w n w a r d   as  s e e n   in   F i g u r e s  

2  and  3)  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   p i n   76  

in   b o r e   62  and  i n   t h e   o b l i q u e   s l o t   42.  At  t h e   e n d  

of   t h e   f o r w a r d   m o t i o n   of  t h e   y o k e   member   52,   t h e   t o o t h  

48  of  t h e   p a w l   46  s l i d e s   o v e r   t h e   n e x t   a d j a c e n t  

b a r r i e r   77  on  t h e   c o n n e c t o r   h o u s i n g   (as  shown  i n  

F i g u r e   3)  and  e n g a g e s   i n   t h e   n e x t   s u c c e s s i v e   s l o t   7 7  

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

t h e   t o o l   ( u p w a r d s   as  s e e n   in   F i g u r e s   2  and  3)  by  o n e  

s t e p .   The  p a w l   32  s e c u r e s   t h e   c o n n e c t o r   78  a g a i n s t  



r e t u r n   m o v e m e n t .   R e p e a t e d   a c t u a t i o n   of  t h e   l e v e r   1 4  

c a u s e s   t h e   c o n n e c t o r   to   be  i n d e x e d   s t e p - b y - s t e p  

t h r o u g h   t h e   t o o l   so  t h a t   w i r e s   i n s e r t e d   s e q u e n t i a l l y  

i n t o   t h e   s l o t   82  can   e a c h   be  c o n n e c t e d   to   one  of  t h e  

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

t h e   ram  6 4 .  

S i n c e   t h e   c o n n e c t o r   78  has   two  o p p o s i t e   rows   o f  

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

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

The  t o o l   can   a l s o   b e  a d a p t e d   f o r   u s e   w i t h   a  

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

row  of  t e r m i n a l s ,   by  p l a c i n g   an  i n s e r t   84,   F i g u r e   7 ,  

i n   t h e   g r o o v e   30  to   r e d u c e   t h e  w i d t h   t h e r e o f  

s u f f i c i e n t l y   to   c a u s e   t h e   n a r r o w e r   c o n n e c t o r   to   f i t  

s n u g l y   i n   t h e   g r o o v e   30.  In  t h i s   c a s e   t h e   p a w l   32  i s  

r e p l a c e d   by  a  p a w l   32 '   of  a  g r e a t e r   l e n g t h   t h a n   t h e  

pawl   32  and  w h i c h   e x t e n d s   t h r o u g h   an  o p e n i n g   85  i n  

t h e   i n s e r t   84.  In  o r d e r   to   a d j u s t   t h e   t o o l   t o  

a c c o m m o d a t e   an  e l e c t r i c a l   c o n n e c t o r   h a v i n g   a  d i f f e r e n t  

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

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

66  and  r e a l i g n   i t   w i t h   t h e   a p p r o p r i a t e   b o r e   58  o r  

60  in   t h e   y o k e   m e m b e r   52  and  t h e   a p p r o p r i a t e   b o r e  

68  or   70  in   t h e   i n s e r t i o n   member   6 4 .  

A c c o r d i n g   to   F i g u r e   4,  t h e   p i n   66  i s   p o s i t i o n e d  

in   t h e   b o r e s   58  and  68,   and  a c c o r d i n g   to   F i g u r e   5 ,  

t h e   p i n   66  i s   p o s i t i o n e d   i n   t h e   b o r e s   60  and  7 0  

w h e r e b y   t h e   t r a v e l   of  ram  64  and  t h u s   of  t h e   p i n   3 6  

i s   i n c r e a s e d   by  a  l e n g t h   L .  

The  s e c o n d   e m b o d i m e n t   of  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   w i t h   r e f e r e n c e   t o  F i g u r e s   8  and  9 .  

The  h a n d   t o o l   of  t h e   s e c o n d   e m b o d i m e n t   i n c l u d e s  

an  i n s e r t i o n   h e a d   112  f i x e d   a t   one   end  to   a  t u b u l a r  

t o o l   b a r r e l   113  r e c e i v i n g   a  w i r e   i n s e r t i o n   ram  1 1 4 .  

The  h e a d   112  c o m p r i s e s   a  r e m o v a b l e   c o n n e c t o r   g u i d e  



member   1 1 5 ,  

A  c h a n n e l   118  f o r m e d   in   t h e   h e a d   112  r e c e i v e s  

a  c o n n e c t o r   i n d e x i n g   m e c h a n i s m   l19  c o m p r i s i n g   a  

s l i d a b l e  c a m   p l a t e   121  m o u n t e d   on  r o l l e r   b e a r i n g s  

122  l o c a t e d   in   a  t r a c k   123  c o n s t i t u t e d   by  a  r e c e s s  

in   t h e   b a s e   of  t h e   c h a n n e l   118 ,   and  t h e   r o t a t i o n a l  

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

m o v e m e n t   of  t h e   ram  1 1 4 .  A   m o u n t i n g   p l a t e   124  f i x e d  

to   one  end  of  t h e   cam  p l a t e   121  c a r r i e s   a  s p r i n g  

b i a s e d   c o n n e c t o r   i n d e x i n g   p a w l   125 .   A  t r a n s v e r s e l y  

i n c l i n e d   cam  s l o t   126  i s   p r o v i d e d   a d j a c e n t   to   t h e  

o t h e r   end  of  t h e   cam  p l a t e   1 2 1 .  

A  c o v e r   p l a t e   127  e x t e n d i n g   a c r o s s   t h e   c h a n n e l  

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

115 ,   a  g u i d e w a y   116  f o r   an  e l e c t r i c a l   c o n n e c t o r   ( n o t  

shown)   of   s i m i l a r   t y p e   to   t h e   c o n n e c t o r   78  b u t   h a v i n g  

a  row  of  t e e t h   a l o n g   i t s   b a s e .   The  c o v e r   p l a t e   1 2 7  

i s   f o r m e d   w i t h   a  s l o t   128  e x t e n d i n g   l e n g t h w i s e   o f  

t h e   g u i d e w a y   116  a t   a  p o s i t i o n   r e m o t e   f r o m   t h e   r a m  

114 ,   t h r o u g h   w h i c h   s l o t   128  t h e   p a w l   125  p r o t r u d e s .   A 

f u r t h e r   s l o t   129  i n   t h e   p l a t e   127  e x t e n d s   t r a n s v e r s e l y  

of  t h e   s l o t   128  n e a r   t h a t   end  of  t h e   p l a t e   127  w h i c h  

i s   r e m o t e   f r o m   t h e   s l o t   128 .   A  c a m m i n g   p i n   131  s c r e w  

t h r e a d e d   i n t o   t h e   ram  114 ,   p r o j e c t s   t h r o u g h   t h e   s l o t  

129  i n t o  t h e   s l o t   1 2 6 .  

The  r o t a t i o n a l   a x e s   of  t h e   b e a r i n g s   122  a l s o  

e x t e n d   a t   r i g h t   a n g l e s   to  t h e   l e n g t h   of  t h e   g u i d e w a y  

1 1 6 .  

The  ram  114  and  b a r r e l   113  a r e   r e s p e c t i v e l y  

c o n n e c t e d   to   an  a c t u a t i n g   l e v e r   ( n o t   shown)   and  t o  

a  h a n d   g r i p   ( n o t   s h o w n ) ,   w h i c h   may  be  s i m i l a r   t o  

t h o s e   d e s c r i b e d   a b o v e   w i t h   r e f e r e n c e   to   t h e   f i r s t  

e m b o d i m e n t .  

In  o p e r a t i o n ,   w i t h   a  c o n n e c t o r   ( n o t   s h o w n )  

r e c e i v e d   in   t h e   g u i d e w s y   116 ,   f o r w a r d   m o v e m e n t   o f  



t h e   ram  114  u p o n   t h e   a c t u a t i n g   l e v e r   b e i n g   s q u e e z e d ,  

c a u s e s   t h e   p i n   131  to   move  a l o n g   t h e   cam  s l o t  1 2 6  

so  t h a t   t h e   cam  p l a t e   121  i s   moved   t r a n s v e r s e l y   o f  

t h e   d i r e c t i o n   of  a d v a n c e   of  t h e   ram  1 1 4 ,   as  i n d i c a t e d  

by  t h e   a r r o w   in   F i g u r e   9,  t h e   p a w l   125  b e i n g   d e p r e s s e d  

by  a  t o o t h   on  t h e   b a s e   of  t h e   c o n n e c t o r   a g a i n s t   t h e  

a c t i o n   of   t h e   s p r i n g   of  t h e   p a w l   125  and  s u b s e q u e n t l y  

r i s i n g   w i t h   a  s n a p   a c t i o n .   As  t h e   ram  114  r e t u r n s ,  

t h e   m o v e m e n t   of  t h e   cam  p l a t e   121  i s   r e v e r s e d   so  t h a t  

t h e   p a w l   125  e n g a g e s   t h e   t o o t h ,   to   a d v a n c e   t h e   c o n n e c t o r  

by  one  s t e p   a l o n g   t h e   g u i d e w a y   l16   t o   b r i n g   t h e   n e x t  

s u c c e s s i v e   t e r m i n a l   i n t o   a l i g n m e n t   w i t h   t h e   ram  1 1 4 .  

The  p l a t e s   121  and  127  and  t h e i r   a s s o c i a t e d  

p a r t s   can   r e a d i l y   be  a s s e m b l e d   to   t h e   i n s e r t i o n   h e a d  

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

115 ,   t h e   ram  114  and  t h e   p i n   1 3 1 .  



1.  A  h a n d   t o o l   f o r   s u c c e s s i v e l y   c o n n e c t i n g  

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

a  row  e x t e n d i n g   a l o n g   a  h o u s i n g   of  an  e l e c t r i c a l  

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

(18  or  1 1 2 ) ,   d e f i n i n g   a  c o n n e c t o r   g u i d e w a y   (30  o r  

1 1 6 ) ,   a  w i r e   i n s e r t i o n   ram  (64  or  1 1 4 ) ,   m e a n s   (14 ,   2 8 )  

f o r   d r i v i n g   t h e   ram  (64  or  114)  t o w a r d s   and  away  f r o m  

t h e   g u i d e w a y   (30  or   116)  t r a n s v e r s e l y   of  t h e   l e n g t h  

t h e r e o f ,   and  m e a n s   (46  or  125)  c o n n e c t e d   to   t h e   r a m  

(64  or   114)  f o r   a d v a n c i n g   t h e   c o n n e c t o r   s t e p   by  s t e p  

a l o n g   t h e   g u i d e w a y   (30  or   116)  to   b r i n g   e a c h   t e r m i n a l  

in   t u r n   i n t o   a l i g n m e n t   w i t h   t h e   ram  (64  or  114)  t o  

a l l o w   t h e   ram  (64  or   114)  t o   c o n n e c t   a  w i r e   to   t h e  

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

m e a n s   c o m p r i s e s   a  cam  p l a t e   (40  or   121)  f o r m e d   w i t h  

a  cam  s l o t   (42  or   126)  e x t e n d i n g   t r a n s v e r s e l y   of  t h e  

p a t h   of   m o v e m e n t   of  t h e   ram  (64  or  114)  and  r e c e i v i n g  

a  c a m m i n g   p i n   (76  or   131)  w h i c h   i s   f i x e d   w i t h   r e s p e c t  

to   t h e   ram  (64  or   1 1 4 ) ,   t h e   cam  p l a t e   (40  or  1 2 1 )  

c a r r y i n g  a   c o n n e c t o r   a d v a n c i n g   p a w l   (46  or   1 2 5 )  

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

c o n n e c t o r ,   t h e   cam  p l a t e   (40  or   121)  b e i n g   d r i v a b l e  

by  t h e   ram  (64  or   114)  t r a n s v e r s e l y   of  t h e   p a t h   o f  

m o v e m e n t   t h e r e o f .  

2.  A  t o o l   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   cam  p l a t e   (40  or   121)  i s   s l i d a b l y   m o u n t e d  

in   a  r e c e s s   in   t h e   i n s e r t i o n   h e a d   (18  o r  1 1 2 ) ,   t h e  

cam  s l o t   (42  or  126)  b e i n g   r e m o t e   f r o m   t h e   p a w l   ( 4 8  

or   125)  and  t h e   p i n   (76  or   131)  p r o j e c t i n g   i n t o   t h e  

r e c e s s   t h r o u g h   an  o p e n i n g   in   t h e   i n s e r t i o n   h e a d   ( 1 8  

or   1 1 2 ) .  

3.  A  t o o l   a c c o r d i n g   to   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   ram  (64)  i s   r e c e i v e d   in   a  

y o k e   member   (52)  c o n n e c t e d   to   a  ram  d r i v e   s h a f t   ( 2 6 ) ,  



t h e   camming   p i n   (76  or   131)  e x t e n d i n g   f r o m   t h e   y o k e  

member   ( 5 2 ) ,   a  c o n n e c t i n g   p i n   (66)  b e i n g   i n s e r t a b l e  

i n t o   f i r s t   b o r e s   (58  and  68)  or   a l t e r n a t i v e l y   i n t o  

s e c o n d   b o r e s   (60  and  7 0 ) ,   in   t h e   y o k e   member   ( 5 2 )  

and  ram  ( 6 4 ) ,   to   c o n n e c t   t h e   ram  (64)  to   t h e   y o k e  

member   ( 5 2 ) ,   t h e   f i r s t   b o r e s   (58  and  68)  b e i n g   s p a c e d  

f r o m   t h e   s e c o n d   b o r e s   ( 6 0  a n d   70)  l e n g t h w i s e   of  t h e  

p a t h   of   m o v e m e n t   of   t h e   ram  ( 6 4 ) .  

4.  A  t o o l   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   ram  (64)  i s   r e c e i v e d   i n   an  a x i a l   c h a n n e l  

(56)  in   t h e   y o k e   m e m b e r   ( 5 2 ) ,   t h e   c a m m i n g   p i n   ( 7 6 )  

b e i n g   s l i d a b l y   r e c e i v e d   in   an  o p e n i n g   (62)  in   t h e  

b o r e   of  t h e  c h a n n e l   ( 5 6 ) ,   t h e   f i r s t   and  s e c o n d   b o r e s  

(58  and  68)  and  (60  and  70)  c o m p r i s i n g   b o r e s   (58  a n d  

60)  f o r m e d   i n   t h e   w a l l s   of  t h e   c h a n n e l   (56)  a n d  

t h r o u g h   b o r e s   (68  and  70)  i n   t h e   ram  ( 6 4 ) .  

5.  A  t o o l   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   p a w l   (46)  i s  

m o u n t e d   i n   a  r e c e s s   (44)  in   t h e   cam  p l a t e   (40)  a n d  

i s   p a r a l l e l   t h e r e w i t h ,   a  b i a s i n g   s p r i n g   (50)  f o r   t h e  

p a w l   (46)  a l s o   b e i n g   m o u n t e d   in   t h e   r e c e s s   ( 4 4 ) .  

6.  A  t o o l   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   a  s p r i n g  

l o a d e d   r a t c h e t   s t o p   (32)  p r o j e c t s   f r o m   a  s i d e   w a l l   o f  

t h e   g u i d e w a y   ( 3 0 ) ,   w h i c h   i s   r e m o t e   f r o m   t h e   ram  ( 6 4 ) ,  

i n   s u b s t a n t i a l   a l i g n m e n t   w i t h   t h e   p a w l  ( 4 6 ) .  

7.  A  t o o l   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  

by  an  i n s e r t   (84)  p o s i t i o n e d   in   t h e   g u i d e w a y   ( 3 0 )  

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

t h e   w i d t h   of  t h e   g u i d e w a y   ( 3 0 ) ,   t h e   r a t c h e t   s t o p   ( 3 2 )  

p r o t r u d i n g   t h r o u g h   an  o p e n i n g   (85)  i n   t h e   i n s e r t   ( 8 4 ) .  

8.  A  t o o l   a c c o r d i n g   to   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 a w l   (125)   p r o j e c t s  

p e r p e n d i c u l a r l y   f r o m   t h e   cam  p l a t e   (121)   t h r o u g h   a n  

o p e n i n g   (128)  in   a  c o v e r   p l a t e   (127)   p r o v i d e d   b e t w e e n  



t h e   cam  p l a t e   (121)   and  t h e   ram  ( 1 1 4 ) .  

9..  A  t o o l   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   i n   t h a t   t h e   g u i d e w a y   (116)   i s   d e f i n e d   b y  

t h e   c o v e r   p l a t e   (127)   and  by  a  g u i d e w a y   member   ( 1 2 5 ) ,  

d e t a c h a b l y   c o n n e c t e d   to   t h e   i n s e r t i o n   h e a d   ( 1 1 2 ) .  

10.  A  t o o l   a c c o r d i n g   to   C l a i m   1,  2,  8  or  9 ,  

c h a r a c t e r i s e d   in   t h a t   t h e   cam  p l a t e   (121)   i s   m o u n t e d  

u p o n   r o l l e r   b e a r i n g s   (122)  h a v i n g   a x e s   of  r o t a t i o n  

w h i c h   e x t e n d   a t   r i g h t   a n g l e s   to   t h e   l e n g t h   of  t h e  

g u i d e w a y   (116)   and  to   t h e   p a t h   of  m o v e m e n t   of  t h e  

ram  ( 1 1 4 ) .  
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