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(54)  Improvements  in  and  relating  to  feed  mechanisms. 

An  apparatus  for  feeding  articles  to  a  work  station,  for 
example  for  feeding  electrical  terminals  to  a  work  station 
between  the  co-operating  dies  of  a  crimping  machine,  has  a 
first  shaft  (22)  driven  by  a  main  shaft  coupled  through  a 
clutch  to  a  motor  (16)  and  a  second  shaft  (23)  is  arranged  to 
be  driven  by  the  first  shaft  (22)  in  an  oscillatory  motion  hav- 
ing  a  forward  motion  and  a  return  motion,  a  cam  (29)  being 
fixed  to  the  first  shaft  (22)  and  a  cam  arm  (31)  having  a  cam 
follower  (30)  being  secured  to  the  second  shaft  (23).  The 
second  shaft  (23)  has  abutment  means  (35,36)  which  engage 
against  adjustable  stop  means  (37)  to  limit  the  extent  of 
return  motion  of  the  second  shaft  (23),  the  adjustable  stop 
means  (37)  being  readily  accessible  for  manual  adjustment. 
A  driven  arm  (14)  is  connected  to  the  second  shaft  (23)  for 
moving  a  feed  device  to  the  work  station  and  the  angular 
position  of  the  driven  arm  (14)  relative  to  the  second  shaft 
(23)  being  adjustable  whereby  the  foward  limit  of  motion  of 
the  feed  device  can  be  controlled. 





The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   f e e d   a p p a r a t u s  
w h i c h   can   be  u s e d   f o r   s u p p l y i n g   a r t i c l e s   to   a  w o r k  

s t a t i o n   and  w h i c h   i s   a d a p t a b l e   so  t h a t   by  s u i t a b l e  

a d j u s t m e n t s   d i f f e r e n t   k i n d s   of  a r t i c l e s   can  b e  

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

s t a t i o n .  

One  p a r t i c u l a r l y   i m p o r t a n t   a r e a   of  a p p l i c a t i o n  

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

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

end  of  an  e l e c t r i c a l   c a b l e   i s   to   be  c r i m p e d   to   t h e  

c o n n e c t o r .   For   e x a m p l e ,   t h e   c o n n e c t o r   and  c a b l e   m a y  
be  f o r   u s e   in  an  a u t o m o b i l e  h a r n e s s   or  in  an  e l e c t r i c a l  

a p p l i a n c e .   Many  d i f f e r e n t   s h a p e s ,   s i z e s   and  t y p e s   o f  

s u c h   e l e c t r i c a l   c o n n e c t o r s   a r e   known  and  i t   i s  

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

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

c a p a b l e   of  a d j u s t m e n t   to   s u i t   d i f f e r e n t   s h a p e s ,   s i z e s  

and  t y p e s   of  c o n n e c t o r s .  

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

l a t e r a l l y   f rom  a  common  s p i n e   and ,   in  a  c r i m p i n g  

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

c o n n e c t o r   f rom  t h e   s p i n e .   The  e l e c t r i c a l   c a b l e ,  

w h i c h   in  many  b u t   n o t   a l l   a p p l i c a t i o n s   has   a  p r e -  

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



t h e   end  of  t h e   c a b l e ,   i s   s u p p l i e d   e i t h e r   by  hand   o r  

a u t o m a t i c a l l y   to   t h e   work   s t a t i o n   and  i s   l o c a t e d  

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

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

c o n n e c t o r s   to   work   s t a t i o n s ,   s u c h   as  c r i m p i n g  s t a t i o n s ,  

have   b e e n   c u m b e r s o m e ,   s l o w   and  o f t e n   d i f f i c u l t   t o  

a d j u s t .   I t   i s   d e s i r a b l e   t h a t   t h e   a p p a r a t u s   b e  

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

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

s p e e d .  

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

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

to   a  work  s t a t i o n   ( f o r   e x a m p l e   f o r   f e e d i n g   e l e c t r i c a l  

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

c o m p r i s i n g :  

(a)  a  f i r s t   s h a f t   a d a p t e d   to   be  d r i v e n ;  

(b)  a  s e c o n d   s h a f t   r o t a t a b l y   m o u n t e d ;  

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

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

o s c i l l a t o r y   c y c l e   of  f o r w a r d   and  r e t u r n   m o v e m e n t ;  

(d)  l i m i t   means   f o r   l i m i t i n g   m o t i o n   of  t h e   s e c o n d  

s h a f t   in   t h e   d i r e c t i o n   of  r e t u r n   m o v e m e n t ,   t h e  

l i m i t   m e a n s   h a v i n g   a c c e s s i b l e   a d j u s t m e n t   m e a n s  

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

t h e   s e c o n d   s h a f t ;   a n d  

(e)  a  d r i v e n   arm  c o n n e c t e d   to   t h e   s e c o n d   s h a f t   f o r  

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

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

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

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

t h e   f e e d   d e v i c e .  

In  p r e f e r r e d   e m b o d i m e n t s   of  t h e   i n v e n t i o n ,   t h e  

d r i v e   means   i s   p r o v i d e d   by  a  cam  f i x e d   to  t h e   f i r s t  

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

arm  b e i n g   f i x e d   t o   t h e   s e c o n d   s h a f t ,   and  b i a s i n g  

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



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

t h e   cam  and  the   s e c o n d   s h a f t   i s   b i a s e d   in  a  d i r e c t i o n  

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

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

s y s t e m   in  w h i c h   b a c k l a s h   i s   m i n i m i z e d   when  t h e  

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

The  l i m i t   means   can   be  a d v a n t a g e o u s l y   p r o v i d e d  
in  t h e   fo rm  of  a b u t m e n t   m e a n s   a s s o c i a t e d   w i t h   t h e  

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

a b u t m e n t   means   i s   a d a p t e d   to   e n g a g e   f o r   t h e   p u r p o s e  
of  l i m i t i n g   t h e   e x t e n t   of   t h e   r e t u r n   m o t i o n   of  t h e  

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

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

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

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

means   i s   a  f i x e d   d e v i c e ,   i t   can   p r o j e c t   w e l l   c l e a r   o f  

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

s a f e t y   c o v e r s   do  n o t   n e e d   to   e n s h r o u d   t h e   a d j u s t a b l e  

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

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

o p e r a t o r .  

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

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

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

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

m o t i o n   of  t h e   f e e d   d e v i c e   p r i o r   to   u s e .  

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

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

a d j u s t m e n t   of  b o t h   t h e   s t o p   means   and  t h e   d r i v e n   a r m  

t h e r e b y   p e r m i t t i n g   t h e   o p e r a t o r   m e r e l y   by  t h e   use   o f  

s i m p l e   t o o l s   to   p o s i t i o n   t h e   s t o p   means   and  t h e  

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

t h e   i n d i c a t o r   to   s u i t   a  p a r t i c u l a r   c o n n e c t o r .   S i n c e  

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

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



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

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

a  r o t a t a b l e   s h a f t   h a v i n g   a  d r i v e n   arm  a d j u s t a b l y  
m o u n t e d   t h e r e o n   so  t h e   d r i v e n   arm  i s   moved  w i t h   t h e  

s h a f t   as  i t   r o t a t e s   in   a  f o r w a r d   d i r e c t i o n   w h e r e b y   a  

f e e d   d e v i c e   can   be  m o u n t e d   on  t h e   d r i v e n   arm  t o  

s u p p l y   a  t e r m i n a l   to   a  work   s t a t i o n   b e f o r e   a  r e v e r s e  

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

c o m p r i s i n g   i n d i c a t o r   means   f i x e d   to   t h e   s e c o n d  

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

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

on  t h e   d r i v e n   arm  w h e r e b y   t h e   d e s i r e d   r e l a t i v e  

p o s i t i o n   of  t h e   d r i v e n   arm  and  t h e   s e c o n d   s h a f t   c a n  

be  s e t .  

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

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

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

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

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

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

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

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

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

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

s h a f t   and  a d j u s t a b l y   f i x a b l e   a t   a  r e m o t e   p o r t i o n ,   t h e  

r e m o t e   p o r t i o n   b e i n g   c l e a r l y   a c c e s s i b l e   to   f a c i l i t a t e  

r a p i d   a d j u s t m e n t   by  p i v o t a l   m o t i o n   of  t h e   a rm,   i n d i c a t o r  

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

t h e   arm  t o   a  d e s i r e d   p o s i t i o n .  

The  i n v e n t i o n   m o s t   p r e f e r a b l y   i s   a p p l i e d   t o  

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

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

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

of  a  m a i n   s h a f t   a d a p t e d   to   be  d r i v e n   by  an  e l e c t r i c  



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

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

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

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

f i r s t   s h a f t   b e i n g   d r i v e n   by  g e a r i n g   c o n n e c t i n g   t h e  

main   s h a f t   and  f i r s t   s h a f t ;   t he   a p p a r a t u s   a l s o  

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

w o r k i n g   e n g a g e m e n t   in   t i m e d   r e l a t i o n s h i p   w i t h   s a i d  

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

to   t h e   c a b l e .  

P r e f e r a b l y   t h e   a p p a r a t u s   i s   s u c h   t h a t   an  u p p e r  
d i e   i s   a r r a n g e d   to   be  m o u n t e d   on  a  d r i v e   c r a n k  

a t t a c h e d   to   t h e   f i r s t   s h a f t .  

The  e n t i r e   a p p a r a t u s   may  be  m a n u f a c t u r e d   a s  a  

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

a d a p t e d   to   r u n   a t   c o n s t a n t   s p e e d   and  to   d r i v e   t h e  

c l u t c h   u n i t   t h r o u g h   a  b e l t   and  p u l l e y   c o n n e c t i o n ;   a  

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

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

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

and  b r a k e   u n i t s .  

The  c y c l e   of  o p e r a t i o n s   i s   s u c h   t h a t   when  t h e  

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

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

s h a f t   and  t h e   f i r s t   s h a f t   so  t h a t   t h e   cam  r o t a t e s  

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

f e e d i n g   d e v i c e   c o n n e c t e d   to   t he   d r i v e   arm  w h e r e b y  

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

l o c a t i o n .   I t   w i l l   be  n o t e d   t h a t   t h e   f o r w a r d   m o t i o n  

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

h i g h   p r e c i s i o n   can   be  o b t a i n e d .   The  cam  has   a  d w e l l  

p e r i o d   d e f i n e d   by  a  c o n s t a n t   r a d i u s   of  a r c   and  a t  

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

so  t h a t   t h e   c r a n k   r a p i d l y   moves   t h e   t o p   d i e   down  o n t o  

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

t h e n   to   r e t r a c t   t h e   u p p e r   d i e .   T h e  c a m ' s   p r o f i l e  



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

d r i v e   s h a f t ,   d r i v e   arm  and  t h e   f e e d   f i n g e r   d e v i c e  

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

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

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

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

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

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

c y c l e   of  o p e r a t i o n s   to   f o l l o w .  

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

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

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

means   f o r   e n g a g i n g   c o - o p e r a t i n g   d i e s   in   a  c r i m p i n g  

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

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

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

r i g h t   a n g l e s   to   t h e   f i r s t   l i n e   of  a c t i o n   and  t h e  

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

a  c a b l e   to   be  a t t a c h e d   t o   t h e   c o n n e c t o r   may  be  m o v e d  

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

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

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

e i t h e r   s u b s t a n t i a l l y   p a r a l l e l   to   or  s u b s t a n t i a l l y   a t  

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

t e r m i n a l s .  

T h i s   a r r a n g e m e n t   can   be  e s p e c i a l l y   u s e f u l   t o  

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

m a c h i n e   f o r   f e e d i n g   t h e   c a b l e   to   be  t e r m i n a t e d ,   t h e  

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

a r r a n g e d   in   end  to   end  c o n f i g u r a t i o n   or  in  s i d e   b y  

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

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

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

For   i l l u s t r a t i v e   p u r p o s e s   o n l y ,   a  p r e f e r r e 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   to   t he   a c c o m p a n y i n g   d r a w i n g s ,   o f  

w h i c h : -  

F i g u r e   1  i s  a   f r o n t   e l e v a t i o n   of  t h e   a p p a r a t u s  

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

s t a t i o n ;   a n d  

F i g u r e   2  i s   a  s i d e   e l e v a t i o n   of  t h e   a p p a r a t u s   o f  

F i g u r e   1 .  

R e f e r r i n g   f i r s t   to   F i g u r e   1,  t h e   a p p a r a t u s   has   a  

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

f i x e d   c r i m p i n g   d i e   b e i n g   a d a p t e d   to   be  m o u n t e d   on  a  

f i x e d   p l a t f o r m   11  and  a  m o v e a b l e   d i e   b e i n g   a d a p t e d   t o  

be  m o u n t e d   in   a  r a m - l i k e   c a r r i e r   12.  E l e c t r i c a l  

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

c r i m p i n g   and  c o n n e c t e d   in  s e r i e s ,   a r e   f ed   f r o m  

a  s u p p l y   r e e l   n o t   shown  in  t h e   d r a w i n g s   to   a  s u p p l y  

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

w h i c h   i s   m o u n t e d   on  a  m o u n t i n g   b a r   13.  The  b a r   13  i s  

f i x e d   to   a  d r i v e   arm  14  w h i c h   i s   a d a p t e d   to   o s c i l l a t e  

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

b e l o w .  

The  e l e c t r i c a l   c o n n e c t o r s   may  be  a r r a n g e d   s i d e  

by  s i d e   so  as  to   e x t e n d   w i t h   t h e i r   l o n g i t u d i n a l  

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

e a c h   c o n n e c t o r   e x t e n d i n g   l a t e r a l l y   f rom  a  common 

s p i n e   or  t h e   c o n n e c t o r s   c o u l d   be  a t t a c h e d   end  to   e n d .  

The  i l l u s t r a t e d   e m b o d i m e n t   of  t h e   i n v e n t i o n   has   b e e n  

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

c a b l e   h a n d l i n g   m a c h i n e   w h i c h   a d v a n c e s   t h e   c a b l e   to   a  

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

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

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

g e n e r a l l y   v e r t i c a l l y   a t   t h e   l e f t h a n d   s i d e   of  t h e '  

m a c h i n e   when  v i e w e d   as  in   F i g u r e   1  to   c u r v e   a r o u n d   t o  

p r o j e c t   f r om  l e f t   to   r i g h t   in   a  s u b s t a n t i a l l y   h o r i z o n t a l  

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



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

c o n n e c t e d   t o   a  m o u n t i n g   b a r   1 3 .  

The  a p p a r a t u s   c o m p r i s e s   a  b a s e   15,  an  e l e c t r i c  

m o t o r   16  and  a  d r i v e   a s s e m b l y   f o r   t h e   m o u n t i n g   b a r  

w h i c h   i s   s u p p o r t e d   on  t h e   d r i v e   arm  14.  The  e l e c t r i c a l  

c o n n e c t o r s   a r e   f ed   o v e r   t h e   p l a t f o r m   11  and  t h e   b o d y  

of  t h e   a p p a r a t u s   i s   r e c e s s e d   as  shown  a t   l l a   a t   t h e  

r i g h t h a n d   s i d e   of  F i g u r e   1  so  t h a t   a  c a b l e   may  b e  

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

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

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

The  e l e c t r i c   m o t o r   16  has   a  d r i v e   p u l l e y   17  a n d  

i s   d e s i g n e d   to   run   c o n t i n u o u s l y .   A  d r i v e   b e l t   n o t  

shown  in   t h e   d r a w i n g   d r i v e s   a  s e c o n d   p u l l e y   18,  t h e  

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

r o t a t e s   a t   l o w e r   s p e e d .   The  p u l l e y   i s   m o u n t e d ' t o   a  

f l a n g e   m o u n t e d   c l u t c h   20.  The  c l u t c h   in   t u r n   d r i v e s  

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

f i r s t   s h a f t   22  a n d . a   s e c o n d   s h a f t   23  on  w h i c h   t h e  

d r i v e   arm  14  i s   m o u n t e d .  ,   The  s h a f t s   21  and  22  a r e  

m o u n t e d   in   r e s p e c t i v e   s e t s   of  b a l l   b e a r i n g s   25  and  24  

and  h a v e   r e s p e c t i v e   g e a r   w h e e l s   26  and  27  f i x e d  

t h e r e t o   and  in   c o n s t a n t   mesh .   The  e n t i r e   d r i v e  

a s s e m b l y   i s   a d a p t e d   to   be  s t o p p e d   by  a  b r a k e   a s s e m b l y .  

At  i t s   l e f t   hand  end  as  shown  in  F i g u r e   2,  t h e  

f i r s t   s h a f t   22  c a r r i e s   a  cam  29,  t h e   p r o f i l e   of  w h i c h  

i s   s h o w n - i n  F i g u r e   1  and  w h i c h   more   c l e a r l y   shows  a  

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

f o l l o w e r   arm  31.  At  i t s   o t h e r   e n d ,   t h e   cam  f o l l o w e r  

arm  31  i s   w e l d e d   or  o t h e r w i s e   f i x e d   to   t h e   l e f t   h a n d  

end  of   t h e   s e c o n d   s h a f t   2 3 .  

The  s e c o n d   s h a f t   23  i s   r o t a t a b l y   m o u n t e d   i n  t h e  

b e a r i n g   s l e e v e s   33  and  3 4 .  

The  s e c o n d   s h a f t   23  i s   b i a s e d   in   i t s   r e t u r n  

d i r e c t i o n   w h i c h   i s   a  c l o c k w i s e   d i r e c t i o n   as  shown  i n  



F i g u r e   1  by  means   of  a  r a t u r n   arm  35  h a v i n g   a  
c i r c u l a r   a b u t m e n t   s t o p   36  on  i t s   r i g h t   hand   s i d e   a s  

shown  in  F i g u r e   2  and  a  g r o o v e d   m o u n t i n g   p i n   37  o n  

t he   l e f t   hand   s i d e .   A  h e l i c a l   e x t e n s i o n   s p r i n g   ( n o t  

shown)  i s   c o n n e c t e d   f rom  t he   g r o o v e d   p i n   47  to   a n  

u p p e r   p a r t   of  t h e   a p p a r a t u s ,   t he   s p r i n g   u r g i n g   t h e  

s t o p   36  a g a i n s t   t h e   e d g e   of  a  l i m i t   arm  37,  t h e   l o w e r  

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

23  and  t h e   u p p e r   end  of  w h i c h   i s   a d a p t e d   to   b e  

c l a m p e d   by  a  c l a m p i n g   b o l t   38  to   a  m o u n t i n g   b r a c k e t  

39.  The  b r a c k e t   39  h a s   an  a r c u a t e   s l o t   40  a l o n g  

w h i c h   t h e   m o u n t i n g   b o l t   38  can  p a s s   and  a  n u m e r i c a l  

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

so  t h a t   t h e   o p e r a t o r   can   s e t   t h e   arm  to   t h e   d e s i r e d  

p o s i t i o n   w i t h   a c c u r a c y .  

At  i t s   r i g h t   hand   end  as  shown  in  F i g u r e   2,  t h e  

s e c o n d   s h a f t   23  c a r r i e s   a  p o i n t e r   41  f i x e d   to   t h e   e n d  

of  t h e   s h a f t   by  a  s c r e w   4 2 .  

I m m e d i a t e l y   a d j a c e n t   t he   p o i n t e r . 4 1   i s   t h e   d r i v e  

arm  14,  t h e   u p p e r   end  of  w h i c h   i s   s p l i t   so  as  to   b e  

arm  c l a m p e d   in  t h e   d e s i r e d   r o t a r y   p o s i t i o n   by  a  

c l a m p i n g   s c r e w   4 3 .  

The  u p p e r   d i e   i s   a r r a n g e d   to  be  d r i v e n   down  i n t o  

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

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

s i n c e   i t   i s   c o n v e n t i o n a l .   As  shown  in   F i g u r e   2  a  

d r i v e   c r a n k   44  i s   m o u n t e d   a t   t h e   end  of  t h e   f i r s t  

s h a f t   2 2 .  



1.  A p p a r a t u s   f o r   f e e d i n g   work   p i e c . e s   to   a  w o r k  

s t a t i o n ,   t he   a p p a r a t u s   c o m p r i s i n g :  

(a)  a  f i r s t   s h a f t   (22)  a d a p t e d   to   be  d r i v e n ;  

(b)  a  s e c o n d   s h a f t   (23)  r o t a t a b l y   m o u n t e d ;  

(c)  d r i v e   means   (29,   31)  f o r   t r a n s m i t t i n g   d r i v e  

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

s h a f t   in   an  o s c i l l a t o r y   c y c l e   of  f o r w a r d  

and  r e t u r n   m o v e m e n t ;  

(d)  s t o p   means   (37,   38,  39)  f o r   l i m i t i n g   m o t i o n  

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

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

m a n u a l l y   a c c e s s i b l e   a d j u s t m e n t   means   t o  

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

t h e   s e c o n d   s h a f t ;   a n d  

(e)  a  d r i v e n   arm  (14)  c o n n e c t e d   to   t h e   s e c o n d  

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

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

of  t h e   d r i v e n   arm  r e l a t i v e   to   t h e   s e c o n d  

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

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

2.  A p p a r a t u s   f o r   f e e d i n g   work   p i e c e s   to   a  w o r k  

s t a t i o n   c o m p r i s i n g :  

(a)  a  f i r s t   s h a f t   (22)  a r r a n g e d   to   be  d r i v e n ;  

(b)  a  cam  (29)  f i x e d   to   t h e   f i r s t   s h a f t ;  

(c)  a  cam  f o l l o w e r   (30)  m o u n t e d   on  a  cam  arm  ( 3 1 ) ;  

(d)  a  s e c o n d   r o t a t a b l e   s h a f t   (23)  on  w h i c h   t h e  

cam  arm  i s   s e c u r e d   and  t h e  c a m   and  t h e   c a m  

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

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

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

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

(e)  a b u t m e n t  m e a n s   (35,   36)  a s s o c i a t e d   w i t h  

t h e   s e c o n d   s h a f t ;  



(f)  a d j u s t a b l e   s t o p   means   (37)  h a v i n g   m a n u a l l y  
a c c e s s i b l e   a d j u s t m e n t   a g a i n s t   w h i c h   t h e  

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

p u r p o s e   of  l i m i t i n g   t h e   e x t e n t   of  r e t u r n  

m o t i o n   of  t h e   s h a f t ;  

(g)  means   f o r   b i a s i n g   t h e   s e c o n d   s h a f t   in  t h e  

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

a c t i o n   of  t h e   cam  w h i c h   i s   a r r a n g e d   t o  

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

s e c o n d   s h a f t ;   a n d  

(h)  a  d r i v e n   arm  (14)  c o n n e c t e d   to   t he   s e c o n d  

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

f o r   t h e   work   p i e c e ,   t h e   d r i v e n   arm  b e i n g  

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

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

w h e r e b y   t h e   f o r w a r d   l i m i t   of  m o t i o n   of  t h e  

f e e d   d e v i c e   can   be  a c c u r a t e l y   c o n t r o l l e d .  

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

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

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

and  t h e   d r i v e n   a rm,   t h e   a d j u s t m e n t   means   b e i n g   r e a d i l y  

a c c e s s i b l e   a n d  c a p a b l e   of  a d j u s t m e n t   w i t h   t h e   a i d  

o n l y   of  s i m p l e   t o o l s .  

4.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   3,  w h e r e i n   t h e  

i n d i c a t o r   means   f o r   t h e   d r i v e n   arm  (14)  c o m p r i s e s   a  

p o i n t e r   (41)  f i x e d   to   t h e   end  of  t he   s e c o n d   s h a f t   a n d  

p o s i t i o n e d   a d j a c e n t   to   t h e   d r i v e n   arm  w h i c h   h a s  

i n d i c a t o r   m a r k i n g s   on  a  f a c e   t h e r e o f   e x t e n d i n g   in   a  

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

5.  A p p a r a t u s   as  c l a i m e d   in   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 ,   w h e r e i n   t h e   s t o p   means   c o m p r i s e s   a  c o n n e c t i n g  

rod   (37)  h a v i n g   one  end  m o u n t e d   r o t a t a b l y   o v e r   t h e  

s e c o n d   s h a f t   and  t h e   o t h e r   end  a d a p t e d   to  be  c l a m p e d  

by  a  c l a m p i n g   e l e m e n t   (38)  to   a  f i x e d   p l a t e   ( 3 9 ) ,   t h e  

p o s i t i o n   of  c l a m p i n g   b e i n g   a d j u s t a b l e   a l o n g   a n  

a r c   c e n t r e d   on  t h e   a x i s   of  t h e   s e c o n d   s h a f t .  



6.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  w h e r e i n  

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

w h i c h   c o m p r i s e s   an  a rm  f i x e d   to   t h e   s e c o n d   s h a f t   a n d  

l o c a t e d   a d j a c e n t   to   a  c o n n e c t i n g   r o d   m o u n t i n g   t h e  

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

s t o p   e l e m e n t   (36)  f i x e d   t h e r e t o .  

7.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   2,  w h e r e i n   t h e  

b i a s i n g   means   c o m p r i s e s   a  h e l i c a l   e x t e n s i o n   s p r i n g .  

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

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

d e s c r i b e d   in   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   a n d  

f u r t h e r   c o m p r i s i n g   a  m a i n   s h a f t   (21)  a d a p t e d   to  b e  

d r i v e n   by  an  e l e c t r i c   m o t o r   (16)  t h r o u g h   a  c l u t c h  

u n i t   ( 2 0 ) ,   a  b r a k e   a s s e m b l y   a s s o c i a t e d   w i t h   c o n t r o l  

means   f o r   a u t o m a t i c a l l y   o p e r a t i n g   t h e   b r a k e   to   s t o p  

t h e   ma in   s h a f t   a t   a  d e s i r e d   p o i n t   in  an  o p e r a t i n g  

c y c l e ,   s a i d   f i r s t   s h a f t   b e i n g   d r i v e n   by  g e a r i n g   ( 2 6 ,  

27)  c o n n e c t i n g   t h e   m a i n   s h a f t   and  f i r s t   s h a f t ,   a n d  

means   f o r   m o u n t i n g   c o - o p e r a t i n g   d i e s   (11,   12)  f o r  

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

a r e   d r i v e n   t o w a r d s   one   a n o t h e r .  

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

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

c l a i m e d   in   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 ,   a n d  

i n c l u d i n g   means   f o r   m o u n t i n g   and  b r i n g i n g   t o g e t h e r  

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

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

t e r m i n a l s   b e i n g   s u p p l i e d   in   s e q u e n c e   by  t h e   f e e d  

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

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

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

c l e a r a n c e s   w h e r e b y   an  e l e c t r i c a l   c o n d u c t o r   to   b e  

a t t a c h e d   to   t h e   e l e c t r i c a l   t e r m i n a l   may  be  moved  i n t o  

t he   work  s t a t i o n   by  m o t i o n   a t   r i g h t   a n g l e s   to   i t s  

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



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

p a r a l l e l   to   or  s u b s t a n t i a l l y   a t   r i g h t   a n g l e   to  t h e  

l i n e   of  f e e d   of  t h e   e l e c t r i c a l   t e r m i n a l s .  
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