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(54)  Apparatus  and  method  for  automatically  inserting  at  least  one  electrical  contact  into  an  electrical  connector. 
Apparatus  and  method  for  automatically  inserting  at 

least  one  electrical  contact  of  the  type  having  a  retention 
portion  into  an  electrical  connector  (31)  adapted  to  receive 
and  retain  the  contact  by  a  contact  retention  mechanism  in  a 
corresponding  cavity  (62)  formed  in  the  connector  (31)  and 
located  at  a  contact  unloading  position  (61),  the  apparatus 
comprising:  an  indexing  device  (32) for  positioning  the  con- 
nector  (31)  so  that  the  corresponding  cavity  (62)  thereof  is 
aligned  with  the  unloading  position  (61);  an  orienting  device 
(12,26),  including  a  vibrating  unit  (12), for  orienting  the  con- 
tact  in  a  predetermined  direction  at  a  contact  loading  position 
(44);  a  guiding  device  (52)  extending  from  the  contact  loading 
position  (44) to the  contact unloading  position  (61) for guiding 
the  contact  from  the  loading  position  (44) to  the  correspond- 
ing  cavity  (62)  of the  connector  (31);  and  a  regulated  air  pres- 
sure  source  (30)  operatively  associated  with  the  guiding 
device  (52) for  controllably  propelling  the  contact through  the 
guiding  device  (52)  and  into  the  corresponding  cavity  (62)  of 
the  connector  (31). 



T h i s   i n v e n t i o n   r e l a t e s   to  a p p a r a t u s   and  me thod   f o r  

a u t o m a t i c a l l y   i n s e r t i n g   at  l e a s t   one  e l e c t r i c a l   c o n t a c t   of  t h e  

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

a d a p t e d   to  r e c e i v e   and  r e t a i n   the   c o n t a c t   in  a  c o r r e s p o n d i n g  

c a v i t y   of  t he   c o n n e c t o r   by  a  c o n t a c t   r e t e n t i o n   m e c h a n i s m .  

E l e c t r i c a l   c o n n e c t o r s   a re   u t i l i z e d   in  e l e c t r i c a l  

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

c a r r y i n g   e l e c t r i c a l   power   and  s i g n a l s   w i t h i n   and  b e t w e e n   d i f -  

f e r e n t   e l e c t r i c a l   i n s t r u m e n t s   m a k i n g   up  the   s y s t e m   or  s y s t e m s .  
For  e x a m p l e ,   in  t he   a e r o s p a c e   f i e l d ,   as  e l e c t r o n i c   s y s t e m s  

become  more  and  more  c o m p l e x ,   the   s y s t e m s   a re   m i n i a t u r i z e d  

to  m i n i m i z e   t h e i r   w e i g h t   and  s i z e .   Hence  the   e l e c t r i c a l   c o n -  

n e c t o r s   i n t e r c o n n e c t i n g   the   s y s t e m s   must   a l s o   be  r e d u c e d   i n  

s i z e .   In  some  i n s t a n c e s   e l e c t r i c a l   c o n n e c t o r s   may  c a r r y   h u n -  

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

Each  of  t he   c o n t a c t s   and  w i r e s   a s s o c i a t e d   w i t h   such   a  c o n n e c -  

t o r   i s   q u i t e   s m a l l   ( a b o u t   13mm  long   w i t h   a  d i a m e t e r   of  a b o u t  

0 . 7 5 m m ) .  

Some  c o n n e c t o r s   p r o v i d e   f o r   r e a r   i n s e r t i o n   and  r e -  

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

i n s e r t i o n   and  r e l e a s e   of  e l e c t r i c a l   c o n t a c t s .   E x a m p l e s   of  a  

p r i o r   a r t   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   i n s e r t a b l e   and  r e m o -  

v a b l e   c o n t a c t s   may  be  found   in  U.S.  P a t e n t   3 , 1 6 5 , 3 6 9   and  U . S .  

P a t e n t   3 , 2 2 1 , 2 9 2 .  

For  many  y e a r s   c o n n e c t o r   m a n u f a c t u r e r s   have  b e e n  

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

in  t he   e l e c t r i c a l   c o n n e c t o r   so  t h a t   t h e y   may  be  e a s i l y   i n -  

s e r t e d   and  r e m o v e d   w i t h   l i t t l e   or  no  d i s l o c a t i o n   of  the   c o n -  

t a c t s   on  i n s e r t i o n ,   r e m o v a l   and  m a t i n g .   For  e x a m p l e ,   the   U . S .  

P a t e n t s   4 , 0 8 2 , 3 9 8   and  4 , 1 5 7 , 8 0 6   d i s c l o s e   e l e c t r i c a l   i n s e r t s  

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

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

W h i l e   t h e r e   have  been   many  e f f o r t s   to  i m p r o v e   a n d  



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

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

f o r   more   e f f i c i e n t l y   and  e c o n o m i c a l l y   i n s e r t i n g   t he   e l e c t r i c a l  

c o n t a c t s   i n t o   t he   e l e c t r i c a l   c o n n e c t o r .   The  only  k n o w n  p r i o r  m e t h o d  

of  i n s e r t i n g   e l e c t r i c a l   c o n t a c t s   i n t o   c o n n e c t o r s  w a s   to  i n s e r t   i 

s u c h   e l e c t r i c a l   c o n t a c t s   m a n u a l l y   as  shown  in  FIGURES  6  t h r o u g h  

8 . o f   t h e   U.S.   P a t e n t   4 , 0 8 2 , 3 9 8 .   In  a n o t h e r   known  s y s t e m   t h e  

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

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

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

e l e c t r i c a l   c o n t a c t s   a r e   i n d i v i d u a l l y   i n s e r t e d   by  h a n d .   O f t e n -  

t i m e s   s u c h   m a n u a l l y   i n s e r t e d   e l e c t r i c a l   c o n t a c t s d o   no t   o b t a i n  

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

t h e   c o n n e c t o r .   B e c a u s e   s u c h   i n s e r t i o n   i s   done  m a n u a l l y ,   t h e  

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

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

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

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

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

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

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

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

s a i d   a p p a r a t u s   c o m p r i s i n g :   g u i d e   means   e x t e n d i n g   f rom  a  c o n -  

t a c t   l o a d i n g   p o s i t i o n   to  a  c o n t a c t   u n l o a d i n g   p o s i t i o n   a d j a c e n t  

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

t i o n   to  t he   c a v i t y   of  t he   c o n n e c t o r ;   and  p r o p e l l i n g   m e a n s  

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

p r o p e l l i n g   t he   c o n t a c t ,   s a i d   g u i d e   means   g u i d i n g   t he   p r o p e l l e d  

c o n t a c t   i n t o   the   c a v i t y .  

A  p r e f e r r e d   m e t h o d   a c c o r d i n g   to  t he   i n v e n t i o n   of  i n -  

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

i n c l u d e s   t he   s t e p s   of :   p o s i t i o n i n g   t he   c o n t a c t   a t   a  c o n t a c t  

l o a d i n g   p o s i t i o n ;   p r o p e l l i n g   t he   c o n t a c t ;   and  g u i d i n g   the   c o n -  

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

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

A c c o r d i n g   t h e r e f o r e   to  t he   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   and  m e t h o d  f o r   a u t o m a t i c a l l y   i n s e r t i n g   at   l e a s t  

o n e  e l e c t r i c a l   c o n t a c t   i n t o   an  e l e c t r i c a l   c o n n e c t o r   w h i c h  



r e d u c e   the   c o s t   and  t i m e   a s s o c i a t e d   w i t h   the   a s s e m b l y   of  e l e c -  

t r i c a l   c o n t a c t s   in  an  e l e c t r i c a l   c o n n e c t o r   a n d ' w h i c h   i n s u r e ,  

on  the   one  h a n d ,   t h a t   an  i n s e r t e d   e l e c t r i c a l   c o n t a c t   is   p o s i -  

t i v e l y   s e a t e d   w i t h i n   t he   e l e c t r i c a l   c o n n e c t o r   and,   on  the   o t h e r  

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

t h e i r   c o r r e s p o n d i n g   c a v i t i e s   of  t he   e l e c t r i c a l   c o n n e c t o r .  

The  m a n n e r   of  c a r r y i n g   ou t   the   i n v e n t i o n   is   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   to  t he   d r a w i n g s   w h i c h  

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

FIGURE  1  i s   a  s c h e m a t i c   s e c t i o n a l   v i ew ,   p a r t i a l l y  

b r o k e n   away,   of  a  f i r s t   e m b o d i m e n t   of  the   p r e s e n t   i n v e n t i o n ;  

FIGURE  2  i s   a  s l i g h t l y   e n l a r g e d   s e c t i o n a l   v i e w ,  

p a r t i a l l y   b r o k e n   a w a y ,  o f   t he   f i r s t   e m b o d i m e n t   of  the   p r e s e n t  

i n v e n t i o n ;  

FIGURE  3  i s   a  s i d e   e l e v a t i o n a l   view  o f  a n   e l e c t r i -  

c a l   c o n t a c t   u s e d   in  t he   a p p a r a t u s   of  the   f i r s t   and  s e c o n d   em-  

b o d i m e n t s   of  t he   p r e s e n t   i n v e n t i o n ;  

FIGURE 4  i s   a  p e r s p e c t i v e   view  of  a  c o n n e c t o r   u s e d  

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

p r e s e n t   i n v e n t i o n ;  

FIGURE  5  i s   a  p e r s p e c t i v e   v i e w ,  p a r t i a l l y   b r o k e n  

away,   of  the   s e c o n d   e m b o d i m e n t   of  t he   i n v e n t i o n ;  

FIGURE  5a  i s   a  s e c t i o n a l   view  of  t he   s e c o n d   e m b o d i -  

ment   of  t he   i n v e n t i o n ;  

FIGURE  6  i s   a  s e c t i o n a l   v i e w ,  p a r t i a l l y   b r o k e n   away,  
of  t he   s e c o n d   e m b o d i m e n t   of  t he   p r e s e n t   i n v e n t i o n ;   a n d  

FIGURE  7  i s   a  s e c t i o n a l   v i e w ,   p a r t i a l l y   b r o k e n  

away,   and  in  c r o s s - s e c t i o n   of  the   s e c o n d   e m b o d i m e n t   of  the   p r e -  

s e n t   i n v e n t i o n .  

With  r e f e r e n c e   to  the   d r a w i n g s ,   a  f i r s t   e m b o d i m e n t  

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

r e n c e   n u m e r a l   10  in  FIGURE  1.  The  a p p a r a t u s   10  i n c l u d e s   a  v i b r a -  

t i n g   bowl  12  a d a p t e d   to  r e c e i v e   a  p l u r a l i t y   of  e l e c t r i c a l   c o n -  

t a c t s   of  the   t y p e   e x e m p l i f i e d   by  the   c o n t a c t   g e n e r a l l y   i n d i c a t e d  

at   14  in  FIGURE  3.  The  c o n t a c t s   a r e   a l s o   g e n e r a l l y   of  the   t y p e  

d i s c l o s e d   in  U.S.  P a t e n t   3 , 7 2 5 , 8 4 4 .   More  s p e c i f i c a l l y ,   the   c o n -  

t a c t   14  i n c l u d e s   a  h o l d e r   p o r t i o n   16  f o r   h o l d i n g   a  b u n d l e   o f  

f i n e   b r u s h  w i r e s   18  h a v i n g   a n g l e d   end  s u r f a c e s   20.  The  c o n t a c t  



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

w h i c h   i s   r e c e i v e d   and  r e t a i n e d   w i t h i n   a  c o n n e c t o r   as  i s  d e s c r i -  

bed  in  g r e a t e r   d e t a i l   b e l o w .   The  c o n t a c t   14  f u r t h e r   i n c l u d e s   a  

t a i l   p o r t i o n   22  h a v i n g   a  t a p e r e d .  e n d   s u r f a c e   23.  In  t h e   f i r s t  

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

a re   h e a v i e r   t h a n   t h e   h o l d e r   p o r t i o n s   of  t he   c o n t a c t s .  

In  g e n e r a l ,   t he   bowl  12  v i b r a t e s   t he   c o n t a c t s   r e c e i -  

ved  t h e r e i n   and  c a u s e s   them  to  m o v e  u p w a r d l y   so  t h a t   t h e   c o n -  

t a c t s   a r e   a l i g n e d   or  o r i e n t e d   as  t h e y   e x i t   the   bowl  12,  h o l d e r  

po r t i on   f i r s t .   An  i n s p e c t i n g   d e v i c e   2 4 ' i n s p e c t s   t he   o r i e n t e d  

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

a c c e p t e d   or  r e j e c t e d .   The  a p p a r a t u s   10  f u r t h e r   i n c l u d e s   a  r o t a -  

ry  i n d e x e r   26  w h i c h   r e c e i v e s   t he   i n s p e c t e d   c o n t a c t s ,   r o t a t e s  

a b o u t   i t s   a x i s   27,  and  r e l e a s e s   t he   c o n t a c t s   o r i e n t e d   so  t h a t  

t he   t a i l   p o r t i o n s   a r e   f i r s t .   A  s l i d e   u n i t   28  a l l o w s   t h e   c o n -  

t a c t s   one  a t   a  t i m e   i n t o   an  a i r   c h a m b e r   29  in  a  t r a n s f e r   t u b e  

55.  A  f i r s t   r e g u l a t e d   a i r   p r e s s u r e   s o u r c e   30  p r o d u c e s   a  f o r -  

ward   a i r   p r e s s u r e   f o r c e   in  t he   a i r   c h a m b e r   29  b e h i n d   a  p o s i -  

t i o n e d   c o n t a c t   14  a t   i t s   h o l d e r   p o r t i o n   16  to  t h e r e b y   p r o p e l  

the   c o n t a c t   14  t h r o u g h   t he   t u b e   55  and  i n t o   a  c a v i t y   62  in   a  

c o n n e c t o r   31  w h i c h   i s   s u p p o r t e d   on  a  c o n v e n t i o n a l   X-Y  i n d e -  

x i n g   t a b l e   3 2 .  

The  a p p a r a t u s   10  a l s o   i n c l u d e s   a  s e c o n d   r e g u l a t e d  

a i r   p r e s s u r e   s o u r c e   34  f o r   p r o d u c i n g   a  r e v e r s e   a i r   p r e s s u r e  
f o r c e   in  t h e   c a v i t y   to  s e a t   t he   r e t e n t i o n   p o r t i o n   21  of  t h e  

c o n t a c t   14  w i t h i n   t he   c o n n e c t o r   3 1 .  

C o n s i d e r i n g   t h e   a p p a r a t u s   10  in  g r e a t e r   d e t a i l ,  

t he   v i b r a t i n g   bowl  12  p r e f e r a b l y   c o m p r i s e s   a  c o n v e n t i o n a l  

m o t o r i z e d   v i b r a t i n g   u n i t   or  bowl  s o l d   by  Hanson   S y s t e m s   I n c o r -  

p o r a t e d   of  N o r t h   A t t l e b o r o ,   M a s s a c h u s s e t s   w h i c h   v i b r a t e s   t h e  

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

move  u p w a r d l y   on  a  g r o o v e d   u p w a r d l y   s l o p i n g   s u r f a c e ,   t h e   c o n -  

t a c t s   b e i n g   h e l d   w i t h i n   t he   g r o o v e   w h i c h   e x t e n d s   u p w a r d l y   on  

the   s l o p i n g   s u r f a c e .   The  t a i l   p o r t i o n s   of  t he   c o n t a c t s   a r e  

h e a v i e r   t h a n   t he   h o l d e r   p o r t i o n s   of  t he   c o n t a c t s ,   so  t h a t   t h e  

c o n t a c t s   e x i t   t he   bowl  12  one  a t   a  t i m e ,   h o l d e r   p o r t i o n s   f i r s t .  

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

3 6  w h i c h   c o n v e y s   t h e   c o n t a c t s   by  a i r   p r e s s u r e   or  o t h e r   m e a n s  
such   as  by  g r a v i t y   i n t o   t he   i n s p e c t i n g   d e v i c e   24  w h i c h   may  



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

g e n e r a t i n g   a  s i g n a l   w h i c h   wou ld   i n d i c a t e   w h e t h e r   a  p a r t i c u -  

l a r   c o n t a c t   i s   to  be  a c c e p t e d   or  r e j e c t e d .   For  e x a m p l e ,   a  

p a r t i c u l a r   c o n t a c t   c o u l d   be  r e j e c t e d   i f   i t s   t a i l   p o r t i o n  

e n t e r e d   the   i n s p e c t i n g   d e v i c e   24  b e f o r e   i t s   h o l d e r   p o r t i o n  

or  i f   t he   t a i l   p o r t i o n   of  a  p a r t i c u l a r   c o n t a c t   was  t o o  

s h o r t   or  b e n t   or  even  i f   t he   w i r e s   of  t he   c o n t a c t   were   b e n t  

or  s p l a y e d .  

A f t e r   e x i t i n g   t he   i n s p e c t i n g   d e v i c e   24,  h o l d e r  

p o r t i o n s   f i r s t ,   t he   c o n t a c t s   e n t e r   a  s e c o n d   t r a n s f e r   t u b e  

38  u n d e r   t he   i n f l u e n c e   of  g r a v i t y   or  a i r   p r e s s u r e   and  e x i t  

t he   t u b e   38  t h r o u g h   a  f l a r e d   o p e n i n g   39  at  a  c o n t a c t   r e c e i -  

v i n g   s t a t i o n   42  at  t he   i n d e x e r   26.  Each  of  t he   c o n t a c t s   e n t e r  

one  of  t he   c o n t a c t   r e c e i v i n g   p a s s a g e s   40  f o r m e d   in  i n d e x e r   26  

t h r o u g h   i t s   o u t e r   c i r c u m f e r e n t i a l   s u r f a c e   41  and  w h i c h  

a r e   a d a p t e d   to  r e c e i v e   a  c o n t a c t   at   the   r e c e i v i n g   s t a t i o n   42 

and  r e l e a s e   t he   c o n t a c t s   a t   a  r e l e a s i n g   s t a t i o n   44.  Each  o f  

t he   c o n t a c t   r e c e i v i n g   p a s s a g e s   40  i n c l u d e s   a  h o l d e r   r e c e i v i n g  

p o r t i o n   46  and  a  t a i l   r e c e i v i n g   p o r t i o n   48  f o r   r e c e i v i n g   t h e  

h o l d e r   and  t a i l   p o r t i o n s   of  t he   c o n t a c t s   such   as  h o l d e r   a n d  

t a i l   p o r t i o n s   16  and  22,  r e s p e c t i v e l y ,   of  t he   c o n t a c t   1 4 .  

At  t he   r e l e a s i n g   s t a t i o n   44  the   c o n t a c t s   e n t e r   a  

f l a r e d   o p e n i n g   50  of  t he   u p p e r   p a r t   53  of  a  t h i r d   t r a n s f e r  

t u b e   52  w h i c h   e x t e n d s   f rom  the   r e l e a s i n g   s t a t i o n   44,  to  t h e  

s l i d e   u n i t   28  and  to  t he   c o n n e c t o r   31.  The  t h i r d   t r a n s f e r  

t u b e   52  e x t e n d s   i n t o   and  i s   h e l d   w i t h i n   a  c y l i n d e r   54  of  t h e  

s l i d e   u n i t   28  h a v i n g   a  b o r e   56  e x t e n d i n g   t r a n s v e r s e l y   to  t h e  

t u b e   52  to  i n t e r r u p t   m o v e m e n t   of  c o n t a c t s   t h r o u g h   the   t h i r d  

t r a n s f e r   t u b e   52.  A  s o l e n o i d   o p e r a t e d   p i s t o n   58  is   s l i d a b l y  

d i s p o s e d   w i t h i n   the   b o r e   56  to  a l t e r n a t e l y   and  c o n t r o l l a b l y  

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

p a r t   53  of  the   t h i r d   t r a n s f e r   t u b e   52  and  a  l o w e r   p a r t   55  o f  

the   t h i r d   t r a n s f e r   t u b e   52.  The  l o w e r   p a r t   55  of  t he   t ube   52 

has  f i r s t   and  s e c o n d   ends   57  and  59,  r e s p e c t i v e l y ,   and  a  p a s -  

s age   63  e x t e n d i n g   t h e r e t h r o u g h   b e t w e e n   the   f i r s t   and  s e c o n d  

ends   57  and  59,  r e s p e c t i v e l y .  

When  the   p i s t o n   58  i s   r e t r a c t e d   a  s i n g l e   c o n t a c t   i s  

a l l o w e d   to  e n t e r   the   a i r   c h a m b e r   29.  A  h o l d e r   i l l u s t r a t e d   a t  



6 0 , ' w h i c h   c o m p r i s e s   a n  a i r   t r a p ,   t e m p o r a r i l y   h o l d s  t h e   c o n t a c t  

' w i t h i n   t he   a i r   c h a m b e r   29  u n t i l   t h e  p i s t o n   5 8  i s   e x t e n d e d   o v e r  

t h e   l o w e r   p a r t   55  of  t he   t h i r d   t r a n s f e r   t u b e   52  to  t h e r e b y  

s e a l   t h e   l o w e r   p a r t   55.  The  f i r s t   a i r   p r e s s u r e . s o u r c e   30  i s  

a c t i v a t e d   by  t h e   e x t e n s i o n   of  t h e   p i s t o n   58  w i t h i n   t h e   b o r e  

56  to  t h e r e b y   i n d u c e   or  s h o o t   a i r   i n t o   t he   l o w e r   p a r t   55  o f  

t h e   t h i r d   t r a n s f e r   t u b e   52  a t   t h e   h o l d e r   p a r t   of  t h e   c o n t a c t  

to  t h e r e b y   p r o p e l   t h e   c o n t a c t   i n t o   one  of  t he   c a v i t i e s   62  

f o r m e d   in  t h e   c o n n e c t o r   31  so  t h e   c o n t a c t   e n t e r s   t he   c a v i t y  

w i t h   i t s   t a i l   p o r t i o n   f i r s t .  

Each  of  t h e   t r a n s f e r   t u b e s   36,  38  and  52  p r e f e r a -  

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

c o m p r i s e   s h r i n k   p o l y o l e o f i n .  

The  X-Y  t a b l e   32  i n c l u d e s   a  top   b a s e   member  64  

w h i c h   s u p p o r t s   t he   c o n n e c t o r   31  a t   i t s   top   s u r f a c e   66.  T h e  

X-Y  t a b l e   a l s o   i n c l u d e s   a  l o w e r   b a s e   member  68  w h i c h   s u p p o r t s  

t h e   top   b a s e   member  64  to  move  t h e r e o v e r .   The  top   b a s e   m e m b e r  

6 4  m o v e s   c o n v e n t i o n a l l y   in  a  p l a n e   p e r p e n d i c u l a r   to  t he   t u b e  

52  a t   an  u n l o a d i n g   p o s i t i o n   61  r e l a t i v e   to  l o w e r   b a s e   m e m b e r  

68  of  t he   X-Y  t a b l e   32  to  t h e r e b y   move  t he   c o n n e c t o r   3 1 .  

The  top   b a s e   member   64  of  t h e   X-Y  t a b l e   32  i s   m a -  

n u a l l y   m o v a b l e   so  t h a t   t he   c a v i t i e s   of  t he   c o n n e c t o r   31  a r e  

s u c c e s s i v e l y   a l i g n e d   w i t h   t h e   s e c o n d   end  59  of  t he   l o w e r   p a r t  

55  of  t h e   t h i r d   t r a n s f e r   t u b e   52  a t   t h e   u n l o a d i n g   p o s i t i o n   6 1 .  

A l t e r n a t i v e l y ,   t he   X-Y  t a b l e   32  c o u l d   be  moved  in  an  a u t o m a -  

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

Each  of  t he   p r o p e l l e d   c o n t a c t s   s u c h   as  t h e   c o n t a c t  

14  i s   r e t a i n e d   w i t h i n   i t s   r e s p e c t i v e   c a v i t y   62  by  a  c o n t a c t  

r e t e n t i o n   m e c h a n i s m .   For  e x a m p l e ,   in  t he   s p e c i f i c   e m b o d i m e n t  

of  t h e   i n v e n t i o n   shown  in  FIGURES  1  and  2,  t he   c o n t a c t   r e t e n -  

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

r e t e n t i o n   f i n g e r s   70  i n t e g r a l   w i t h   t he   c o n n e c t o r   31  and  a  

p l u r a l i t y   of  a x i a l l y   e x t e n d i n g   r i b s   72,  a l s o   i n t e g r a l   w i t h  

t h e   c o n n e c t o r   31.  The  f i n g e r s   70  a r e   l o c a t e d   c o a x i a l l y   w i t h i n  

e a c h   c a v i t y   62  and  t a p e r   r a d i a l l y   i n w a r d l y   to  f o r w a r d   f r e e  

ends   71  w h i c h   t e r m i n a t e   a  p r e d e t e r m i n e d   d i s t a n c e   f rom  t h e  

r e a r w a r d l y .  f a c i n g   s h o u l d e r  7 4   on  e a c h   of  t he   r i b s   7 2 .  T h e  

f i n g e r s  7 0   a r e   r e s i l i e n t l y   r a d i a l l y  e x p a n d a b l e   to  a l l o w   m o v e -  

ment   of  t h e  r e t e n t i o n   p o r t i o n   o f  t h e   c o n t a c t   t h e r e p a s t .  



E x a m p l e s   o f  s i m i l a r   c o n t a c t   r e t e n t i o n   m e c h a n i s m s  

of  e l e c t r i c a l   c o n n e c t o r s   a re   shown  in  t he   p r e v i o u s l y   m e n t i o -  

ned  U.S.   P a t e n t   4 , 1 5 7 , 8 0 6 .   As  shown  in  t h i s   U.S.   p a t e n t ,  

s u c h   c o n t a c t   r e t e n t i o n   m e c h a n i s m s   a re   f o rmed   by  u s i n g   c o r e  

p i n s   and  c o r e   b u s h i n g s   to  form  mold  c a v i t i e s   in  wh ich   t h e r m o -  

p l a s t i c   m a t e r i a l   in  l i q u i d   form  is   p o u r e d   and  a l l o w e d   to  h a r -  

d e n .  

As  shown  in  FIGURE  2  by  p h a n t o m   l i n e s ,   an  a l i g n -  

m e n t  t o o l   76  is  press  f i t   i n t o   t he   s e c o n d   end  59  of  the   l o w e r  

p a r t   55  of  t he   t h i r d   t r a n s f e r   t u b e   52  to  g u i d e   the   c o n t a c t s  

i n t o   t h e i r   c a v i t i e s   62  so  t h a t   t he   s h o u l d e r   p o r t i o n   of  e a c h  

c o n t a c t   is   d i s p o s e d   b e t w e e n   the   ends   71  of  t he   f i n g e r s   70  

and  t he   s h o u l d e r s   74.  The  a l i g n m e n t   t o o l   76  is   made  from  t h e  

p a r t i c u l a r   m o l d i n g   c o r e   p in   used   in  f o r m i n g   the   f i n g e r s   70  i n  

t h e   c a v i t y   62.  The  t o o l   76  i s   made  by  f o r m i n g   an  a x i a l   b o r e  

t h r o u g h   the   c o r e   p in   to  a l l o w   p a s s a g e   of  a  p r o p e l l e d   c o n t a c t  

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

s u r f a c e   so  t h a t   t he   a l i g n m e n t   t o o l   76  f i t s   w i t h i n   a  c h a m f e r e d  

p o r t i o n   78  of  the   c a v i t y   62.  The  a l i g n m e n t   t o o l   76  r e d u c e s   t h e  

r e v e r s e   f low  of  a i r   p r e s s u r e   f rom  the   c a v i t y   62  and  b a c k  

i n t o   t he   l o w e r   p a r t   55  of  t he   t h i r d   t r a n s f e r   t ube   52  by  f i l -  

l i n g   the   s l o t s   b e t w e e n   the   f i n g e r s   70  such   as  s l o t   8 0 ' .  

The  a p p a r a t u s   10  a l s o   i n c l u d e s   a  s e a t i n g   t o o l   i n -  

d i c a t e d   in  p h a n t o m   at   80  c o n n e c t e d   in  f l u i d   c o m m u n i c a t i o n   w i t h  

t he   s e c o n d   a i r   p r e s s u r e   s o u r c e   34  by  t u b i n g   82.  The  s e a t i n g  

t o o l   80  a l l o w s   the   s e c o n d   a i r   p r e s s u r e   s o u r c e   34  to  i n d u c e  

an  a i r   p r e s s u r e   f o r c e   b e t w e e n   the   f i n g e r s   70  and  the   s h o u l d e r s  

74  of  the   c o n n e c t o r   31  to  s e a t   t he   s h o u l d e r   p o r t i o n s   of  t h e  

c o n t a c t s   t h e r e b e t w e e n .   I f   t he   c o n t a c t   i s   no t   s e a t e d   w i t h i n   t h e  

c o n t a c t   r e t e n t i o n   m e c h a n i s m   due  to  e x c e s s i v e   i c i c l e   f l a s h ,   a  
b e n t   t a i l   p o r t i o n   of  t he   c o n t a c t ,   b e n t   w i r e   b r u s h ,   or  i n s u f -  

f i c i e n t   a i r   p r e s s u r e   in  t he   a i r   c h a m b e r   29,  the   c o n t a c t   w i l l  

be  e x p e l l e d   from  the   c a v i t y   62  t h r o u g h   the   c h a m f e r e d   p o r t i o n  

78  of  the   c a v i t y   6 2 .  

L ike   the   a l i g n m e n t   t o o l   76,  t he   s e a t i n g   t o o l   80  

is   made  from  the   p a r t i c u l a r   m o l d i n g   c o r e   b u s h i n g   of  the  m o l -  

d i n g   a p p a r a t u s   w h i c h   made  the   r i b s   72.  The  t o o l   76  is   made  

by  e t c h i n g   the   o u t e r   s u r f a c e   of  t he   c o r e   b u s h i n g   w i t h   a c i d   t o  
f i t   w i t h i n   a  l o w e r   p o r t i o n   84  of  the   c a v i t y   62  and  by  f o r m i n g  

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



t h e r e t h r o u g h .  

The  a p p a r a t u s   10  o p e r a t e s   b y ,  : f i r a s t   v i b r a t i n g   t h e  

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

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

s p e c t i n g   d e v i c e   24  w h i c h   w i l l   g e n e r a t e   a  s i g n a l   to  i n d i c a t e  

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

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

h o l d e r  p o r t i o n s   i n s e r t e d   f i r s t   w i t h i n   t h e   r o t a r y   i n d e x e r   2 6  

w h i c h   in  t u r n   moves   t h e   c o n t a c t s   to  t h e   r e l e a s i n g   s t a t i o n   4 4  

and  r e l e a s e s   t hem,   t a i l   p o r t i o n s  f i r s t .   The  s l i d e   u n i t   2 8  

t h e n   o p e r a t e s   to  a l l o w   one  c o n t a c t   at   a  t i m e   i n t o   t h e   a i r   c h a m -  

be r   29  by  r e t r a c t i n g   and  e x t e n d i n g   to  s e a l   t h e   l o w e r   p a r t   5 5  

of  t he   t h i r d   t r a n s f e r   t u b e   52.  The  f i r s t   a i r   p r e s s u r e   s o u r c e  

30  t h e n   s h o o t s   a i r   i n t o   t he   a i r   c h a m b e r   29  a t   t he   h o l d e r   p o r -  
t i o n   of  t h e   c o n t a c t   to  p r o p e l   t he   c o n t a c t   i n t o   an  a l i g n e d   c a -  

v i t y   6 2  f o r m e d   in  t h e   c o n n e c t o r   31.  The  c o n t a c t   i s   t h e n   e i t h e r  

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

t h e   c o n n e c t o r   31  by  a p p l y i n g   a  r e v e r s e   a i r   p r e s s u r e   w i t h i n   t h e  

c a v i t y   62.  T h e r e a f t e r ,   t he   X-Y  t a b l e   32  on  w h i c h   the   c o n n e c t o r  

31  i s   m o u n t e d   i s   moved  so  t h a t   a  s e c o n d   c a v i t y   of  t he   c o n n e c t o r  

31  i s   a l i g n e d   w i t h   t h e   s e c o n d   end  59  of  t he   l o w e r   p a r t   55  o f  

t h e   t h i r d   t r a n s f e r   t u b e   52  so  t h a t   a  s e c o n d   c o n t a c t   can  b e  

p r o p e l l e d   and  r e c e i v e d   t h e r e i n .  

Wi th   r e f e r e n c e   to  t he   d r a w i n g s ,   a  s e c o n d   and  p r e f e r -  

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

e l e c t r i c a l   c o n t a c t 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   i s   c o l l e c t i v e -  

ly  d e s i g n a t e d   by  t h e   r e f e r e n c e   n u m e r a l   110  in  FIGURE  5 .  

As  in  t he   f i r s t   e m b o d i m e n t ,   o r i e n t e d   c o n t a c t s   a r e  

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

end  of  t u b i n g   and  a r e   p r o p e l l e d   by  an  a i r   p r e s s u r e   s o u r c e  

so  t h a t   t he   c o n t a c t s   move  w i t h i n   t he   t u b i n g .   The  t u b i n g   g u i d e s  

the   c o n t a c t s   one  a t   a  t i m e   f rom  a  p o s i t i o n   a d j a c e n t   t h e   c o n -  

t a c t   l o a d i n g   p o s i t i o n   to  a  p o s i t i o n   a d j a c e n t   t h e   c o n t a c t   u n l o a -  

d i n g   p o s i t i o n   and  i n t o   a  c o n n e c t o r   e x e m p l i f i e d   by  t he   c o n n e c -  

t o r   31  shown  in  FIGURE  4 .  

The  c o n t a c t s   to  be  l o a d e d   w i t h i n   t he   c o n n e c t o r   31,  

as  e x e m p l i f i e d   in  FIGURE  4,  h a v e  t a i l   p o r t i o n s   w h i c h   a r e   h e a -  

v i e r   t h a n   t h e i r   h o l d e r   p o r t i o n s .   The  v i b r a t i n g   bowl  112  i s  

s u b s t a n t i a l l y   t h e  s a m e  a s   t he   v i b r a t i n g   bowl  12  of  t he   f i r s t  



e m b o d i m e n t   and  v i b r a t e s   t he   c o n t a c t s   u n t i l  t h e   c o n t a c t s   e x i t  

t he   bowl  112  w i t h   t h e i r   t a i l   p o r t i o n s  f i r s t .  

The  a p p a r a t u s   110  i n c l u d e s   a  main  s u p p o r t   s t r u c -  

t u r e   g e n e r a l l y   i n d i c a t e d   at   114  f o r   s u p p o r t i n g   the   o t h e r  

v a r i o u s   c o m p o n e n t s   of  t he   a p p a r a t u s   110.  The  bowl  112  i s  

m o u n t e d   on  a  s u p p o r t   p l a t e   116  by  b o l t s   118.  In  t u r n ,   t h e  

s u p p o r t   p l a t e   116  i s   m o u n t e d   to  a  h o r i z o n t a l   f r ame   m e m b e r  

120  of  t he   main  s u p p o r t   s t r u c t u r e   114  by  b o l t s   1 2 2 .  

The  c o n t a c t s   e x i t   t he   bowl  112  at   a  s u p p o r t   m e m b e r  

123  s e c u r e d   t h e r e t o   to  v i b r a t e   t h e r e w i t h   and  w h i c h   has   a  

g r o o v e   125  f o r m e d   in  i t s   u p p e r   s u r f a c e   to  r e c e i v e   the   c o n -  

t a c t s   t h e r e i n .   The  g r o o v e   125  i s   a l i g n e d   w i t h   a  t a p e r e d  

s l o t   127  f o r m e d   b e t w e e n   p r o j e c t i n g   arms  128  of  an  a i r   c y l i n -  

de r   h o u s i n g   129  of  an  a i r   c y l i n d e r   124.  The  a i r   c y l i n d e r   124  

i n c l u d e s   a  s l i d e   rod  130  h a v i n g   a  c o n t a c t   r e c e i v i n g   p a s s a g e  
f o r m e d   t h e r e i n   f o r   m o v i n g   a  c o n t a c t   p o s i t i o n e d   t h e r e i n .  

The  c o n t a c t s   w h i c h   e x i t   from  the   g r o o v e d   s u p p o r t  

member  123  f a l l   b e t w e e n   the   d o w n w a r d l y   s l o p i n g   arms  128  o f  

the   h o u s i n g   129  and  a r e   c a u g h t   t h e r e b e t w e e n   at   t he   l o w e r  

s u r f a c e   of  t he   s h o u l d e r s   or  r e t e n t i o n   p o r t i o n s   of  t he   c o n -  

t a c t s   so  t h a t   the   r e l a t i v e l y   heavy   t a i l   p o r t i o n s   of  the   c o n -  

t a c t s   e x t e n d   i n t o   the   s l o t   127,  the   c o n t a c t s   b e i n g   s u b s t a n -  

t i a l l y   v e r t i c a l   as  shown  in  p h a n t o m   in  FIGURE  3.  As  more  a n d  

more  c o n t a c t s   a r e   p o s i t i o n e d   on  and  b e t w e e n   the   arms  128,  t h e  

f o r w a r d m o s t   c o n t a c t   f a l l s   b e t w e e n   the   arms  128  at   i t s   w i d e s t  

p o s i t i o n   and  i n t o   the   p a s s a g e   f o r m e d   in  the   s l i d e   rod  1 3 0 .  

The  a i r   c y l i n d e r   124  i s   s u p p o r t e d   on  the   s u p p o r t  

p l a t e   116  by  a  v e r t i c a l   s u p p o r t   member  126.  The  s l i d e   r o d  

130  of  t he   a i r   c y l i n d e r   124  moves  the   c o n t a c t s   one  at  a  t i m e  

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

f i r s t   t r a n s f e r   t u b e   136  to  f a l l   t h e r e i n   and  i n t o   a  p r e s s u r i -  

zed  v e n t u r i   t u b e   138,  t he   t a i l   p o r t i o n   of  the   c o n t a c t   b e i n g  

the   f i r s t   p a r t   of  the   c o n t a c t   to  e n t e r   the   t r a n s f e r   t u b e   1 3 6 .  

The  c o n t a c t   i s   o r i e n t e d   t a i l   p o r t i o n   down  in  bo th   t r a n s f e r  

and  v e n t u r i   t u b e s   136  and  138,  r e s p e c t i v e l y .  

The  c o n t a c t   i s   s u c k e d   or  p u l l e d   i n t o   the   v e n t u r i  

t u b e   138,  t h r o u g h   a  b l o c k   140  w h i c h   s u p p o r t s   one  end  of  t h e  

t u b e   138,  and  i n t o   a  h o u s i n g  g e n e r a l l y   i n d i c a t e d   at  142  w h i c h  

s u p p o r t s   t he   b l o c k   140  a t   i t s   top   s u r f a c e   144.  The  t r a n s f e r  



t u b e   136  and  t h e   v e n t u r i   t u b e   1 3 8  a r e   c o u p l e d   t o g e t h e r   by  a  

f i t t i n g   1 3 7 .  

The  h o u s i n g   142  g e n e r a l l y   c o m p r i s e s   a  U - s h a p e d  

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

m e m b e r s   146  and  148  w h i c h   d e f i n e   a  h o u s i n g   c a v i t y   150  t h e r e -  

b e t w e e n .   The  u p p e r   arm  member  146  i n c l u d e s   a  p a i r   of  s p a c e d  

f i r s t   and  s e c o n d   p a s s a g e s   152  and  154  e x t e n d i n g   t h e r e t h r o u g h  

b e t w e e n   t h e   top   s u r f a c e   144  and  the   h o u s i n g   c a v i t y   150.  T h e  

f i r s t   p a s s a g e   152  i s   a d a p t e d   to  r e c e i v e   a  c o n t a c t   t h e r e i n   a t  

a  c o n t a c t   r e c e i v i n g   p o s i t i o n .   The  s e c o n d   p a s s a g e   154  e s t a -  

b l i s h e s   f l u i d   c o m m u n i c a t i o n   b e t w e e n   t h e   h o u s i n g   c a v i t y   150  

and  an  a i r   p r e s s u r e   h o s e   156  w h i c h   i s   s e c u r e d   at  t he   t o p  

s u r f a c e   144  of  t he   h o u s i n g   142  at   one  end  t h e r e o f   by  a  f i t -  

t i n g   158  and  w h i c h   i s   c o n n e c t e d   at   i t s   o p p o s i t e   end  to  a  

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

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

to  s u p p l y   t h e   r e q u i r e d   a i r   p r e s s u r e .  

The  l o w e r   arm  member  148  i n c l u d e s   a  t h i r d   p a s s a g e  

159  w h i c h   e x t e n d s   t h e r e t h r o u g h   f rom  t he   h o u s i n g   c a v i t y   150  

to  t h e   l o w e r   s u r f a c e   161  of  t h e   h o u s i n g   142  and  w h i c h   i s   a l i -  

gned  w i t h   t h e   s e c o n d   p a s s a g e   154  f o r m e d   t h r o u g h   the   u p p e r   a r m  

member  1 4 6 .  

A  g e n e r a l l y   r e c t a n g u l a r   s l i d e   member   160  w h i c h   i s  

f i x e d l y   m o u n t e d   to  a  c y l i n d r i c a l   rod  162  i s   s l i d a b l y   m o u n t e d  

w i t h i n   t h e   h o u s i n g   c a v i t y   150  and  i s   h e l d   t h e r e i n   by  a  v e r t i -  

c a l   f a c e   p l a t e   164  of  t he   h o u s i n g   142.  The  rod  162  and  t h e  

m o u n t e d   s l i d e   member  160  form  t h e   r e c i p r o c a t i n g   member s   of  a n  

a i r   c y l i n d e r   g e n e r a l l y   i n d i c a t e d   a t   166  w h i c h   i s   m o u n t e d   to  a  

v e r t i c a l   s u p p o r t   member  168  of  t h e   s u p p o r t   s t r u c t u r e   114  b y  

b o l t s   170  ( o n l y   one  of  w h i c h   i s   s h o w n ) .   The  a i r   c y l i n d e r   166  

is   c o n t r o l l e d   to  e x t e n d   and  r e t r a c t   t he   rod  162  w i t h i n   t h e  

h o u s i n g   142  in  a  c o n v e n t i o n a l   f a s h i o n   by  means   of  a i r   f l o w i n g  

in  a i r   p r e s s u r e   h o s e s   172  and  174  of  t he   a i r   c y l i n d e r   1 6 6 .  

As  b e s t   shown  in  FIGURE  5a,  a  c o n t a c t   r e c e i v i n g  

a p e r t u r e   176  e x t e n d s   t h r o u g h   t he   m o u n t e d   s l i d e   member  160  

and  the   rod   162  b e t w e e n   t h e   u p p e r   and  l o w e r   arm  member s   146 

and  148,  r e s p e c t i v e l y ,   a t   a  p o s i t i o n   s p a c e d   a l o n g   t he   r o d  

162  s u c h   t h a t   t he   c o n t a c t   r e c e i v i n g   a p e r t u r e   176  i s   a l i g n e d  
and  c o m m u n i c a t e s   w i t h   t h e   f i r s t   p a s s a g e   152  when  the   rod  162  



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

w i t h   t he   s e c o n d   and  t h i r d   p a s s a g e s   154  and  159,  r e s p e c t i v e l y ,  

w h e n  t h e   rod  162  i s   in  i t s   f u l l y   e x t e n d e d   p o s i t i o n .  

Also   m o u n t e d   on  t he   rod  162  of  the   a i r   c y l i n d e r  

166  a r e   a  p a i r   of  p l a t e - s h a p e d   s t o p s   178  and  179  s p a c e d  

a p a r t   on  the   f r e e   end  180  of  t he   rod  162.  A  v e r t i c a l   s t o p -  

p i n g   member  182  is   a l t e r n a t e l y   e n g a g e d   by  each   of  t he   s t o p s  

178  and  179  in  the   e x t e n d e d   and  r e t r a c t e d   p o s i t i o n s   of  t h e  

rod  162  to  l i m i t   t he   movemen t   of  t he   rod  162  and  i n s u r e   t h a t  

the   c o n t a c t   r e c e i v i n g   a p e r t u r e   176  i s   c o r r e c t l y   a l i g n e d   w i t h  

t he   f i r s t   p a s s a g e   152  and ,   s u b s e q u e n t l y ,   w i t h   the   s e c o n d  

and  t h i r d   p a s s a g e s   154  and  1 5 9 .  

Also   f i x e d l y   m o u n t e d   on  the   rod  162  at  i t s   o p p o -  
s i t e   end  i s   a  d i s c   1 8 4  w h i c h   i s   a d a p t e d   to  e n g a g e   and  d i s e n -  

gage   f i r s t   and  s e c o n d   m i c r o - s w i t c h e s   186  and  188,  r e s p e c t i -  

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

t r a c t i o n   and  e x t e n s i o n   of  t he   rod  162,  r e s p e c t i v e l y .  

Th i s   a p p a r a t u s   110  a l s o   i n c l u d e s   a  s i n g l e   p i e c e  

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

se s   s h r i n k   p o l y o l e o f i n   g e n e r a l l y   i n d i c a t e d   at  190.  R e f e r r i n g  

to  FIGURES  6  and  7,  the   t u b i n g   190  has  a  t u b i n g   p a s s a g e   192 

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

ends   193  and  195  of  the   t u b i n g   190.  The  f i r s t   end  of  t h e  

t u b i n g   190  i s   s u p p o r t e d   in  a l i g n m e n t   w i t h   and  in  f l u i d   c o m -  

m u n i c a t i o n   w i t h   t he   t h i r d   p a s s a g e   159  in  t he   l o w e r   arm  mem- 

be r   148  a d j a c e n t   t he   l o w e r   s u r f a c e   161  of  t he   h o u s i n g   142  

by  an  e l o n g a t e d   p a r t   or  f i t m e n t   g e n e r a l l y   i n d i c a t e d   at  194 

w h i c h   i s   t h r e a d e d   at  i t s   o u t e r   s u r f a c e s   at  o p p o s i t e   end  p o r -  
t i o n s   196  and  198.  The  one  end  p o r t i o n   196  is   t h r e a d e d l y   r e -  

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

159.  The  f i t m e n t   194  i n c l u d e s   an  a x i a l   f i t m e n t   h o l e   2 0 0  

w h i c h   i n c l u d e s   a  f i r s t   hole  po r t i on   202  having  a  f i r s t   d i a m e t e r  

at  t he   one  end  p o r t i o n   196  and  w h i c h   has  a  s e c o n d   h o l e   p o r -  

t i o n   204  a t   the   o p p o s i t e   end  p o r t i o n   198  a d a p t e d   f o r   r e c e i -  

v i n g   the   f i r s t   end  193  of  the   t u b i n g   190.  The  d i a m e t e r   o f  

the   f i r s t   h o l e   p o r t i o n   202  i s   s u b s t a n t i a l l y   e q u a l   to  the   i n -  

ne r   d i a m e t e r   of  the   p l a s t i c   t u b i n g   190  w h i l e   t he   d i a m e t e r  

of  t he   s e c o n d   h o l e   p o r t i o n   204  i s   s u b s t a n t i a l l y   e q u a l   to  t h e  

o u t e r   d i a m e t e r  o f   the   p l a s t i c   t u b i n g   190.  For  e x a m p l e ,   t h e  



i n n e r   d i a m e t e r   of  t h e   p l a s t i c   t u b i n g   1 9 0   p r e f e r a b l y   e q u a l s  

a p p r o x i m a t e l y   2  mm whi le   t h e   o u t e r   d i a m e t e r   of  t he   p l a s t i c  

t u b i n g   190  e q u a l s   a p p r o x i m a t e l y   3 .2   mm. 

The  f i r s t   end  193  o f  t h e   p l a s t i c   t u b i n g   190  i s  

s e c u r e d   w i t h i n   t he   s e c o n d   h o l e   p o r t i o n   204  and  a g a i n s t   a  

t a p e r e d   s h o u l d e r   p o r t i o n   206  of  t h e   f i t m e n t   194  by  a  t h r e a -  

ded  nu t   2 0 8 ' w h i c h   has   a  c e n t r a l   a p e r t u r e   210  e x t e n d i n g   c o m -  

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

n u t   2 0 8 .  

The  p l a s t i c   t u b i n g   190  i s   s e c u r e d   a t   i t s   s e c o n d  

end  195  by  an  e l o n g a t e d   t u b e   h o l d e r   g e n e r a l l y   i n d i c a t e d   a t  

212  in  FIGURE  7.  As  shown  in  FIGURE  5,  t he   t u b e   h o l d e r   212  i s  

f i x e d l y   m o u n t e d   to  a  s e c o n d   v e r t i c a l   s u p p o r t   member  214  by  a  

m o u n t i n g   s u p p o r t   216.   The  m o u n t i n g   s u p p o r t   216  may  be  s e c u r e d  

to  t he   s e c o n d   v e r t i c a l   s u p p o r t  m e m b e r   214  by  m o u n t i n g   b o l t s  

or  by  w e l d i n g .  

As  shown  in  FIGURE  7,  t h e   t u b e   h o l d e r   212  i s   h e l d  

w i t h i n   a  c e n t r a l   p a s s a g e   218  f o r m e d   t h r o u g h   t he   m o u n t i n g  

s u p p o r t   216  b e t w e e n   a  c o l l a r   p o r t i o n   220  of  t h e   t u b e   h o l d e r  

212  and  a  l o c k i n g   C - r i n g   222  d i s p o s e d   in  an  a n n u l a r   g r o o v e  
224  f o r m e d   in  t h e   o u t e r   s u r f a c e   of  t he   t u b e   h o l d e r   212.   T h e  

p l a s t i c   t u b i n g   190  e x t e n d s   t h r o u g h   an  a x i a l   p a s s a g e   226  f o r -  

med  t h r o u g h   t he   t u b e   h o l d e r   212.   The  d i a m e t e r   of  the   a x i a l  

p a s s a g e   226  is   s u b s t a n t i a l l y   e q u a l   to  t he   o u t e r   d i a m e t e r   o f  

t h e   p l a s t i c   t u b i n g   1 9 0 .  

At  o p p o s i t e   ends   of  t h e   t u b e   h o l d e r   212  t h e r e   a r e  

f o r m e d   f i r s t   and  s e c o n d   i n t e g r a l   s l e e v e s   228  and  230,   r e s p e c -  

t i v e l y .   The  a x i a l   p a s s a g e   226  e x t e n d s   comple te ly   t h e r e t h r o u g h   and 

e a c h   of  t h e   f i r s t   and  s e c o n d   s l e e v e s   228  and  230  a r e   t h r e a d e d  

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

232  and  234,   r e s p e c t i v e l y ,   w h i c h   a r e   l i k e w i s e   t h r e a d e d   a n d  

have   c e n t r a l   a p e r t u r e s   233  and  235 ,   r e s p e c t i v e l y ,   f o r m e d   t h e r e -  

t h r o u g h ,   to  r e c e i v e   and  s e c u r e   t he   t u b i n g   190  w i t h i n   t h e  

s l e e v e s   228  and  2 3 0 .  

A  t e r m i n a l   p a r t   c o m p r i s i n g   a  m e t a l   a i r  t i p   g e n e -  
r a l l y   i n d i c a t e d   a t   236  has   a  b o r e   238  e x t e n d i n g   c o m p l e t e l y  

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

p o s i t i o n   as  shown  in  FIGURE  5  by  a  r a d i a l l y  e x t e n d i n g   c o l l a r  

p o r t i o n   242  of  t h e   l o c k i n g   nu t   234  a t   a  s h o u l d e r   p o r t i o n   2 4 4  



of  the   a i r   t i p   236 .   T h e  s h o u l d e r   p o r t i o n   244  is   t a p e r e d   a t  

i t s   end  s u r f a c e   240  to  p l a c e   t h e  b o r e   238  in  f l u i d   c o m m u n i -  

c a t i o n   and  i n  a l i g n m e n t   w i t h   t he   p a s s a g e   192  at   the   s e c o n d  

end  195  of  the   t u b i n g   1 9 0 .  

R e f e r r i n g   a g a i n   to  FIGURE  5  t he   a p p a r a t u s   110  

i n c l u d e s   an  X-Y  t a b l e   g e n e r a l l y   i n d i c a t e d   at   246  w h i c h   p r e -  

f e r a b l y   c o m p r i s e s   a  Rap id   P o s i t i o n   T a b l e   Model  2000  s o l d  

by  A s s e m b l y   E n g i n e e r s ,   I n c .   of  Los  A n g e l e s ,   C a l i f o r n i a .   T h e  

X-Y  t a b l e   246  i n c l u d e s   a  f i r s t   b a s e   member  248,   a  s e c o n d  

b a s e   member  250,   and  a  t h i r d   b a s e   member  252.   The  t h i r d   b a s e  

member  252  is   f i x e d l y   s e c u r e d   to  a  h o r i z o n t a l   f r ame   m e m b e r  

254  of  t he   main  s u p p o r t   s t r u c t u r e   114.  Both  the   f i r s t   a n d  

s e c o n d   b a s e   members   248  and  250,   r e s p e c t i v e l y ,   a re   s u p p o r -  
t ed   on  the   t h i r d   b a s e   member  252  to  move  in  a  d i r e c t i o n   i n d i -  

c a t e d   by  a r r o w   259  on  b e a r i n g s   c o n t a i n e d   w i t h i n   r a c e s   ( n o t  

shown)   b e t w e e n   t he   s e c o n d   and  t h i r d   b a s e   members   250  and  2 5 2 ,  

r e s p e c t i v e l y .   The  f i r s t   b a s e   member  248  i s   s u p p o r t e d   on  t h e  

s e c o n d   b a s e   member  250  to  move  in  a  d i r e c t i o n   i n d i c a t e d   b y  

a r r o w   256  a l s o   on  b e a r i n g s   c o n t a i n e d   w i t h i n   r a c e s   ( n o t   s h o w n )  

d i s p o s e d   b e t w e e n   the   f i r s t   b a s e   member  248  and  the   s e c o n d  

b a s e   member  2 5 0 .  

A  r e c t a n g u l a r   l o c a t i n g   j i g   g e n e r a l l y   i n d i c a t e d  

at   258  i s   f i x e d l y   m o u n t e d   at  t he   top  s u r f a c e   260  of  t he   f i r s t  

b a s e   member  248  such   as  by  b o l t s   262  ( o n l y   two  of  wh ich   a r e  

s h o w n ) .   The  l o c a t i n g   j i g   258  i n c l u d e s   a  p a i r   of  u p w a r d l y   p r o -  

j e c t i n g   l o c a t i n g   p i n s   264  and  266  a d a p t e d   to  be  r e c e i v e d  

w i t h i n   a  p a i r   of  l o c a t i n g   h o l e s   268  and  270,   r e s p e c t i v e l y ,  

f o r m e d   t h r o u g h   t he   ends   of  t he   c o n n e c t o r   31.  The  l o c a t i n g  

p in   266  i s   s l i d a b l y   a d j u s t a b l e   w i t h i n   an  e l o n g a t e d   s l o t   2 7 2  

fo rmed   t h r o u g h   the   top  s u r f a c e   of  t he   l o c a t i n g   j i g   258  t o  

a l l o w   the   l o c a t i n g   j i g   258  to  a c c o m o d a t e   c o n n e c t o r s   of  v a -  

r i o u s   l e n g t h s   or ,   in  o t h e r   w o r d s ,   c o n n e c t o r s   wh ich   have  v a r y -  

ing   n u m b e r s   of  c a v i t i e s   f o r m e d   t h e r e i n .   The  c o n n e c t o r   31  i s  

p r e s s - f i t   o v e r   the   l o c a t i n g   p i n s   264  and  266  at  the   l o c a t i n g  

h o l e s   268  and  270,   r e s p e c t i v e l y ,   to  t h e r e b y   s e c u r e l y   h o l d  

the   c o n n e c t o r   31  on  the   l o c a t i n g   j i g   2 5 8 .  

Also   m o u n t e d   on  the   top   s u r f a c e   260  of  t he   f i r s t  

b a s e   member  248  is  a  r e m o v a b l e   l o c a t i n g   p l a t e   274  r e m o v a b l y   moun- 

ted  thereon  by  b o l t s . 2 7 6 .   The  l o c a t i n g   p l a t e   274  has  a  p l u r a l i t y  



of  a r r a n g e d   a p e r t u r e s   2 7 8  f o r m e d   t h e r e i n   a t   i t s .   t op   s u r f a c e  

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

f o r m e d   in  t h e   c o n n e c t o r   31.  Each   of  t he   a p e r t u r e s   278  i s  

a d a p t e d   to  r e c e i v e   a  c o n i c a l   p o i n t   2 8 0 ' w h i c h   e x t e n d s   r a d i a l -  

ly  from  a  l e v e r   arm  281  p i v o t a l l y   m o u n t e d   b e t w e e n   a  p a i r   o f  

s u p p o r t i n g   arm  m e m b e r s   282  by  a  p i v o t   rod  284.   The  o p p o s i t e  

end  of  t he   l e v e r   arm  281  i s   c o n n e c t e d   to  a  p i s t o n   rod   2 8 6  

of  a  s e c o n d   a i r   c y l i n d e r   g e n e r a l l y   i n d i c a t e d   a t   288  to  m o v e  

t h e r e w i t h .   When  t h e   p i s t o n   rod  286  i s   e x t e n d e d   by  t h e   s e c o n d  

a i r   c y l i n d e r   288 ,   t he   l e v e r   arm  281  p i v o t s   a b o u t   t h e   p i v o t  

rod  284  so  t h a t   t he   c o n i c a l   p o i n t   280  e x t e n d s   i n t o   one  of  t h e  

a p e r t u r e s   278  to   t h e r e b y   h o l d   t h e  l o c a t i n g   p l a t e   274  a n d ,  

t h e r e b y ,   t h e   f i r s t   b a s e   member  248  in  p o s i t i o n .  

The  a p e r t u r e s   278  of  t h e   l o c a t i n g   p l a t e   274  a r e  

c o n f i g u r e d   in   t h e   same  a r r a y   as  t h e   c a v i t i e s   62  a r e   c o n f i g u -  

r ed   at   t he   t op   s u r f a c e   of  the   c o n n e c t o r   31.  As  can  be  r e a d i -  

ly  a p p r e c i a t e d , i f   a  c o n n e c t o r   of  a  d i f f e r e n t   s i z e   or  h a v i n g  

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

t i n g   j i g   258 ,   a  l o c a t i n g   p l a t e   h a v i n g   a p e r t u r e s   of  c o r r e s p o n -  

d i n g   c o n f i g u r a t i o n   i s   u sed   in  p l a c e   of  t h e   l o c a t i n g   p l a t e   2 7 4 .  

When  t he   p i s t o n   rod  286  i s   r e t r a c t e d   t h e   l e v e r  

arm  281  p i v o t s   a b o u t   t he   p i v o t   rod  284  so  t h a t   t he   c o n i c a l  

p o i n t   280  i s   moved  u p w a r d l y   t h e r e b y   r e l e a s i n g   t he   l o c a t i n g  

p l a t e   274.   A  t h i r d   m i c r o - s w i t c h   290  i s   a c t u a t e d   by  t h e   l e v e r  

arm  281  a d j a c e n t   t h e   p i s t o n   rod  286  to  p r o d u c e   a  s i g n a l   i n d i -  

c a t i n g   when  t h e   p i s t o n   rod  286  i s   r e t r a c t e d   and  e x t e n d e d .  

The  f i r s t   b a s e   member  248  a l s o   has   f i x e d l y   s e c u r e d  

t h e r e t o   a  h a n d l e   m e c h a n i s m   g e n e r a l l y   i n d i c a t e d   a t   292  i n c l u -  

d i n g   an  I - s h a p e d   b l o c k   294  e x t e n d i n g   r a d i a l l y   f rom  one  e d g e  

s u r f a c e   of  t h e  f i r s t   b a s e   member  248.   The  h a n d l e   m e c h a n i s m  

292  a l s o   i n c l u d e s   a  h a n d l e   296  s e c u r e d   to  t he   b l o c k   294  a n d  

a d a p t e d   to  be  g r i p p e d   by  the   o p e r a t o r   of  t h e   a p p a r a t u s   110 

to  move  t h e   f i r s t   b a s e   member  248  in  t he   d i r e c t i o n   i n d i c a t e d  

by  the   a r r o w s   259  and  2 5 6 .  

The  t h i r d   b a s e   member  252  has   a  v i s u a l   g u i d e   p l a t e  

298  r e m o v a b l y   m o u n t e d   t h e r e t o   by  b o l t s   300.   The  g u i d e   p l a t e  

298  h a s  f o r m e d   t h e r e o n   s p a c e d   i n d i c i a   3 0 2 - w h i c h   r e p r e s e n t   t h e  

v a r i o u s   c a v i t i e s   6 2  f o r m e d   in  t h e   c o n n e c t o r   31.  A  p o i n t e r   3 0 4 ,  

w h i c h   i s   f i x e d l y   m o u n t e d   t o   t he   b l o c k  2 9 4   and  e x t e n d s   t h e r e f r o m ,  



i n d i c a t e s   or  p . o i n t s   o u t  w h i c h   one  of  t he   c a v i t i e s   62  is   p o s i -  

t i o n e d   i m m e d i a t e l y   be low  the   a i r   t i p   238  a t   t he   u n l o a d i n g  

p o s i t i o n .   The  v i s u a l   g u i d e   p l a t e   298  i s   p r e f e r a b l y   fo rmed   o f  

a  m a g n e t i c   s u b s t a n c e   so  t h a t   a  f l e x i b l e   m a g n e t i c   gauge   c o m p r i -  

s i n g   an  L - s h a p e d   p l a t e   member  306  may  be  p l a c e d   or  p o s i t i o n e d  

o v e r   c e r t a i n   ones   of  the   i n d i c i a   302  so  t h a t   the   o p e r a t o r   o f  

t h e   a p p a r a t u s   110  can  more  e a s i l y   a s c e r t a i n   w h i c h   one  of  t h e  

s p a c e d   i n d i c i a   302,   t he   p o i n t e r   304  i s   p o i n t i n g   t o .  

A  push   b u t t o n   308  i s   p r o v i d e d   on  t he   b l o c k   294  s o  

t h a t   t he   o p e r a t o r   can  push  the   push  b u t t o n   308  w h i l e   at   t h e  

same  t i m e   h o l d i n g   o n t o   the   h a n d l e   296.   The  b u t t o n   308  i n i t i a -  

t e s   t he   a u t o m a t i c   i n s e r t i o n   of  con t ac t s   such  as  the  contac t   14  a s  

shown  in  FIGURE  3  i n t o   c o n n e c t o r s   such   as  t he   c o n n e c t o r   31  t o  

be  r e c e i v e d   and  h e l d   t h e r e i n .  

I n i t i a l l y ,   a  f i r s t   c o n t a c t   w h i c h   e x i t s   from  t h e  

v i b r a t i n g   bowl  112  is   p o s i t i o n e d   a b o v e   t he   t r a n s f e r   t u b e   136 

by  t h e   a i r   c y l i n d e r   124  and  p u l l e d   t h e r e t h r o u g h   and  t h r o u g h  

t h e   v e n t u r i   t u b e   138  i n t o   the   f i r s t   p a s s a g e   152  and  t hen   i n t o  

the   a l i g n e d   c o n t a c t   r e c e i v i n g   a p e r t u r e   176  a t   a  c o n t a c t   r e c e i -  

v i n g   p o s i t i o n   153  w h e r e i n   the   rod  162  i s   f u l l y   r e t r a c t e d ,   t h e  

s t o p   178  e n g a g i n g   the   s t o p p i n g   member  182.  The  o p e r a t o r   of  t h e  

a p p a r a t u s   110  p o s i t i o n s   the  c o n n e c t o r   31  on  the   l o c a t i n g   j i g  

258  and  moves   t he   f i r s t   ba se   member  248  so  t h a t   a  f i r s t   c a v i t y  

f o r m e d   in  t he   c o n n e c t o r   31  i s   a l i g n e d   w i t h   t he   a i r   t i p   236  a t  

t h e   c o n t a c t   u n l o a d i n g   p o s i t i o n   as  i n d i c a t e d   by  the   p o i n t e r   3 0 4 .  

At  t h a t   t i m e ,   t he   o p e r a t o r   p u s h e s   t he   push   b u t t o n   308  t o  

a c t u a t e   t he   s e c o n d   a i r   c y l i n d e r   288  to  c a u s e   t he   rod  286  t o  

e x t e n d   and  the   c o n i c a l   p o i n t   280  to  e x t e n d   i n t o   one  of  t h e  

a p e r t u r e s   278  r e p r e s e n t i n g   the   f i r s t   c a v i t y   t h e r e b y   h o l d i n g  

t he   f i r s t   b a s e   member  248  in  p o s i t i o n .   At  t h i s   t ime   the   X-Y 

t a b l e   246  and  the   c o n n e c t o r   31  a re   l o c k e d   in  a l i g n m e n t   f o r  

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

When  the   rod  286  is   f u l l y   e x t e n d e d   the   l e v e r   a rm 
281  e n g a g e s   the   t h i r d   m i c r o - s w i t c h   290  w h i c h ,   in  t u r n ,   a c t i -  

v a t e s   t he   a i r   c y l i n d e r   166  by  a  s o l e n o i d   a i r   v a l v e .   The  r o d  

162  of  t he   a i r   c y l i n d e r   166  e x t e n d s   u n t i l   the   d i s c   184  c o n -  

t a c t s   or  e n g a g e s   the   s e c o n d   m i c r o - s w i t c h   188  wh ich   a c t i v a t e s  

t h e   a i r   p r e s s u r e   s o u r c e   s i m i l a r   to  a i r   p r e s s u r e   s o u r c e   30  by 

a  s o l e n o i d   a i r   v a l v e   to  p r o v i d e   a  f o r w a r d   a i r   p r e s s u r e   f o r c e  



of  a p p r o x i m a t e l y   2 . 8  k g / c m   in  t he   a i r   p r e s s u r e   h o s e   156  a n d  

i n t o   t he   s e c o n d   p a s s a g e   154  f o r m e d   in  t h e   u p p e r   arm  m e m b e r  

146.  When  t he   s l i d e   member  160  i s   f u l l y   e x t e n d e d   t h e   c o n t a c t  

r e c e i v i n g   a p e r t u r e   176  i s   a l i g n e d   w i t h   t he   s e c o n d   p a s s a g e   154 

and  t he   t h i r d   p a s s a g e   159  so  t h a t   t he   f i r s t   c o n t a c t   i s   p r o p e l -  

l ed   t h r o u g h   t h e   t h i r d   p a s s a g e   159,  t h r o u g h   the   f i t m e n t   h o l e  

200,   t h r o u g h   the   t u b e   p a s s a g e   192,  t h r o u g h   t h e   a i r   t i p   b o r e  

238  and  i n t o   t he   a l i g n e d   c a v i t y .   When  t h e   rod  162  i s   in  i t s  

f u l l y   e x t e n d e d   p o s i t i o n   t he   s e c o n d   s t o p   179  e n g a g e s   t h e   s t o p -  

p i n g   member  182.  As  p r e v i o u s l y   m e n t i o n e d   the   c o n t a c t   i s   r e t a i -  

ned  w i t h i n   t he   c a v i t y   by  t he   p a r t i c u l a r   c o n t a c t   r e t e n t i o n  

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

When  t h e   o p e r a t o r   r e a l i z e s   t h a t   t he   c o n t a c t   h a s  

been   i n s e r t e d   t he   o p e r a t o r   r e l e a s e s   t he   push   b u t t o n   3 0 8  

w h i c h   a l l o w s   t he   s e c o n d   a i r   c y l i n d e r   288  to  r e t r a c t   t he   r o d  

286  to  p i v o t   t h e   l e v e r   arm  281  a b o u t   t h e   p i v o t   rod  284  t h e r e -  

by  a l l o w i n g   t h e   c o n i c a l   p o i n t   280  to  r e l e a s e   t he   f i r s t   b a s e  

member  248  a t   t h e  l o c a t i n g   p l a t e   274.   At  t he   same  t i m e ,   t h e  

t h i r d   m i c r o - s w i t c h   290  c a u s e s   t he   a i r   c y l i n d e r   166  t h r o u g h  

i t s   s o l e n o i d   a i r   v a l v e   to  r e t r a c t   t he   rod   162  and  t h e   d i s c  

184  a c t i v a t e s   t h e   f i r s t   m i c r o - s w i t c h   186  w h i c h ,   in  t u r n ,   c a u s e s  

t h e   a i r   c y l i n d e r   124  t h r o u g h   i t s   s o l e n o i d   a i r   v a l v e   to  m o v e  

a  s e c o n d   c o n t a c t   o v e r   t he   t u b e   136  to  be  p u l l e d   t h e r e t h r o u g h  

and  t h r o u g h   the   v e n t u r i   t u b e   138,  t h r o u g h   t he   f i r s t   p a s s a g e  

152  and  i n t o   t h e   c o n t a c t   r e c e i v i n g   a p e r t u r e   176.  The  o p e r a t o r  

a g a i n   moves  t he   X-Y  t a b l e   246  by  means   of  t he   h a n d l e   296  s u c h  

t h a t   t he   p o i n t e r   304  i n d i c a t e s   t h a t   a n o t h e r   c a v i t y   of  t h e   c a v i -  

t i e s   62  is  a l igned   a t   t h e   u n l o a d i n g   p o s i t i o n   and  may  r e c e i v e   a  

c o n t a c t   t h e r e i n   and  t h e   o p e r a t o r   may  a g a i n   p r e s s   t he   push   b u t t o n  

308  to  b e g i n   the   c y c l e   a g a i n .  



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

l e a s t   one  e l e c t r i c a l   c o n t a c t  ' ( 1 4 )   of  t he   t y p e   h a v i n g   a  r e t e n -  

t i o n   p o r t i o n   (21)   i n t o   an  e l e c t r i c a l   c o n n e c t o r   (31)   a d a p t e d  

to  r e c e i v e   and  r e t a i n   the   c o n t a c t   (14)   in  a  c o r r e s p o n d i n g  

c a v i t y   (62)   of  the   c o n n e c t o r   (31)   by  a  c o n t a c t   r e t e n t i o n   m e -  

c h a n i s m   ( 7 0 , 7 2 ) ,   c h a r a c t e r i z e d   in  t h a t   i t   c o m p r i s e s :   g u i d e  

means   ( 5 2 ; 1 9 0 , 1 9 4 , 2 3 6 )   e x t e n d i n g   f rom  a  c o n t a c t   l o a d i n g   p o s i -  

t i o n   ( 4 4 ; 1 5 9 )   to  a  c o n t a c t   u n l o a d i n g   p o s i t i o n   ( 6 1 ; 2 3 8 )   a d j a -  

c e n t   the   c o n n e c t o r   (31)   f o r   g u i d i n g   the   c o n t a c t   (14)   f r o m  

the   l o a d i n g   p o s i t i o n   ( 4 4 ; 1 5 9 )   to  t he   c a v i t y   (62)  of  the   c o n -  

n e c t o r   ( 3 1 ) ;   and  p r o p e l l i n g   means   ( 3 0 ; 1 5 6 )   o p e r a t i v e l y   a s s o -  

c i a t e d   w i t h   s a i d   g u i d e   means  ( 5 2 ; 1 9 0 , 1 9 4 , 2 3 6 )   fo r   c o n t r o l l a -  

bly  p r o p e l l i n g   the   c o n t a c t   ( 1 4 ) , s a i d   g u i d e   means  ( 5 2 ; 1 9 0 , 1 9 4 ,  

236)  g u i d i n g   the   p r o p e l l e d   c o n t a c t   (14)   i n t o   the   c a v i t y   ( 6 2 ) .  

2.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   p r o p e l l i n g   means   ( 3 0 ; 1 5 6 )   c o m p r i s e s   a  r e -  

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

a i r   p r e s s u r e   f o r c e .  

3.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   2,  c h a r a c t e r i -  

zed  in  t h a t   i t   i n c l u d e s   means   ( 3 2 ; 2 4 6 )   h a v i n g   a  s u p p o r t   s u r -  

f a c e   f o r   s u p p o r t i n g   the   c o n n e c t o r   (31)   t h e r e o n .  

4.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   3,  c h a r a c t e r i -  

zed  in  t h a t   i t   i n c l u d e s   g e n e r a t i n g   means   ( 3 4 , 8 0 )   o p e r a t i v e l y  

a s s o c i a t e d   w i t h   s a i d   ba se   means   (32)   f o r   c o n t r o l l a b l y   p r o -  

d u c i n g   an  a i r   p r e s s u r e   f o r c e   in  t he   c a v i t y   (62)   to  s e a t   t h e  

r e t e n t i o n   p o r t i o n   (21)  of  t he   c o n t a c t   (14)   w i t h i n   the   c o n t a c t  

r e t e n t i o n   m e c h a n i s m   ( 7 0 , 7 2 ) .  

5.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   4,  c h a r a c t e r i -  

zed  in  t h a t   s a i d   g e n e r a t i n g   means   ( 3 4 , 8 0 )   i n c l u d e s   a  s e c o n d  

r e g u l a t e d   a i r   p r e s s u r e   s o u r c e   (34)   f o r   p r o d u c i n g   a  r e v e r s e  

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

6.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e r i -  

zed  in  t h a t   s a i d   g e n e r a t i n g   means  ( 3 4 , 8 0 )   i n c l u d e s   a  s e a t i n g  
t o o l   (80)   h a v i n g   a  h o l e   e x t e n d i n g   t h e r e t h r o u g h   and  a l i g n e d  
w i t h   the   c a v i t y   (62)   of  t he   c o n n e c t o r   (31)   f o r   p l a c i n g   t h e  

c a v i t y   (62)   in  f l u i d   c o m m u n i c a t i o n   w i t h   the   s e c o n d   a i r   p r e s -  

s u r e   s o u r c e   ( 3 4 ) .  



7 .   An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   2,  c h a r a c t e -  

r i z e d   in   t h a t   s a i d   g u i d e   means   ( 5 2 ; 1 9 0 , 1 9 4 , 2 3 6 )   i n c l u d e s  

t u b i n g   ( 5 2 ; 1 9 0 )   h a v i n g   a  p a s s a g e   ( - ; 1 9 2 )  e x t e n d i n g   t h e r e -  

t h r o u g h   b e t w e e n   t h e   f i r s t   and  s e c o n d   ends   ( 5 0 , 5 9 ; 1 9 3 , 1 9 5 )  

t h e r e o f   and  a d a p t e d   to  r e c e i v e   the   c o n t a c t   (14)   t h e r e i n   a t  

t he   f i r s t   end  ( 5 0 ; 1 . 9 3 )   and  a d a p t e d   to  r e l e a s e   t he   p r o p e l l e d  

c o n t a c t   (14)   a t   t h e   s e c o n d   end  ( 5 9 ; 1 9 5 )   t h e r e o f .  

8.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   5  and  7,  c h a -  

r a c t e r i z e d   in  t h a t   t h e r e   i s   p r o v i d e d   an  a l i g n m e n t   t o o l   ( 7 6 )  

h a v i n g   an  a p e r t u r e   e x t e n d i n g   t h e r e t h r o u g h   a l i g n e d   w i t h   t h e  

p a s s a g e   of  t he   t u b i n g   (52)   and  t he   c a v i t y   (62)   of  s a i d   c o n -  

n e c t o r   (31)   at  s a i d   u n l o a d i n g   p o s i t i o n   ( 6 1 ) ,   s a i d   a l i g n m e n t  

t o o l   (76)   b e i n g   a d a p t e d   to  r e d u c e   the   amount   of  a i r   f l o w i n g  

in  a  r e v e r s e   d i r e c t i o n   f rom  t he   c a v i t y   (62)   and  i n t o   t h e  

p a s s a g e   of  t he   t u b i n g   (52)   a t   t he   u n l o a d i n g   p o s i t i o n   ( 6 1 ) .  

9.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   5,  c h a r a c t e -  

r i z e d   in  t h a t   t h e r e   i s   p r o v i d e d   a  m o v a b l e   s t o p   (58)   o p e r a t i -  

v e l y   a s s o c i a t e d  w i t h   t he   t u b i n g   (52)   f o r   b l o c k i n g   a i r   f l o w i n g  

in  a  r e v e r s e   d i r e c t i o n   w i t h i n   t h e   p a s s a g e   of  s a i d   t u b i n g   ( 5 2 )  

a t   s a i d   l o a d i n g   p o s i t i o n   ( 4 4 ) .  

10.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e r i -  

zed  in  t h a t   i t   i n c l u d e s   p o s i t i o n i n g   means  ( 1 2 , 2 6 ; 1 1 2 , 1 2 4 - 1 3 0 ,  

160)  f o r   p o s i t i o n i n g   t he   c o n t a c t   (14)   a t   t he   l o a d i n g   p o s i t i o n  

( 4 4 ; 1 5 9 )   so  t h a t   t he   c o n t a c t   (14)   i s   o r i e n t e d   in  a  p r e d e t e r -  

m i n e d   d i r e c t i o n .  

11.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   10,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   p o s i t i o n i n g   means  ( 1 2 , 2 6 )   i n c l u d e s   o r i e n -  

t i n g   means   ( 1 2 , 2 6 )   a d a p t e d   to  r e c e i v e   the   c o n t a c t   (14)   f o r  

o r i e n t i n g   t he   r e c e i v e d   c o n t a c t   ( 1 4 ) .  

12.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   11,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   o r i e n t i n g   means   ( 1 2 , 2 6 )   i n c l u d e s   a  v i b r a -  

t i n g   u n i t   (12)   f o r   o r i e n t i n g   t he   c o n t a c t   (14)   by  v i b r a t i o n a l  

e n e r g y .  
13.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   11,  c h a r a c t e -  

r i z e d   in  t h a t   t h e r e   i s   p r o v i d e d   i n s p e c t i n g   means   (24)   o p e r a t i -  

v e l y   a s s o c i a t e d   w i t h   s a i d   p o s i t i o n i n g   means  ( 1 2 , 2 6 )   f o r   i n -  

s p e c t i n g   an  o r i e n t e d   c o n t a c t   (14)   f o r   d e f e c t s .  



14.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   11,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   o r i e n t i n g   means   ( 1 2 , 2 6 )   i n c l u d e s   a  r o t a r y  

i n d e x e r   (26)   h a v i n g   at  l e a s t   one  c o n t a c t   r e c e i v i n g   p a s s a g e  

(40)   f o r   r e c e i v i n g   the   c o n t a c t   (14)   o r i e n t e d   in  a  f i r s t   d i -  

r e c t i o n   and  r e l e a s i n g   the   c o n t a c t   (14)   o r i e n t e d   in  a  s e c o n d  

d i r e c t i o n .  

15.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   1  and  3 

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

t a c t s   (14)   of  t he   t y p e   h a v i n g   a  r e t e n t i o n   p o r t i o n   (21)   i n t o  

an  e l e c t r i c a l   c o n n e c t o r   (31)   a d a p t e d   to  r e c e i v e   and  r e t a i n  

the   c o n t a c t s   (14)   in  a  c o r r e s p o n d i n g   p l u r a l i t y   of  s p a c e d   c a v i -  

t i e s   (62)   f o r m e d   in  the   c o n n e c t o r   ( 3 1 ) ,   c h a r a c t e r i z e d   in  t h a t  

s a i d   means   ( 3 2 ; 2 4 6 )   f o r   s u p p o r t i n g   the   c o n n e c t o r   (31)   t h e r e o n  

c o m p r i s e s   i n d e x i n g   means  ( 3 2 ; 2 4 6 )   f o r   moving   the   c o n n e c t o r  

(31)   r e l a t i v e   to  the   g u i d e   means   ( 5 2 ; 1 9 0 , 1 9 4 , 2 3 6 )   so  t h a t   t h e  

c a v i t i e s   (62)   of  the   c o n n e c t o r   (31)   a re   s u c c e s s i v e l y   a l i g n e d  

w i t h   s a i d   g u i d e   means   ( 5 2 ; 1 9 0 , 1 9 4 , 2 3 6 )   so  t h a t   the   c o n t a c t s  

(14)   a re   p r o p e l l e d   i n t o   t h e i r   c o r r e s p o n d i n g   c a v i t i e s   ( 6 2 ) .  

16.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   10  and  1 5 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   p o s i t i o n i n g   means  ( 1 2 , 2 6 ; 1 1 2 , 1 2 4 -  

1 3 0 , 1 6 0 )   i s   a d a p t e d   to  p o s i t i o n   t he   c o n t a c t s   (14)   at  t h e  

l o a d i n g   p o s i t i o n   ( 4 4 ; 1 5 9 )   one  at  a  t i m e   so  t h a t   each   of  t h e  

c o n t a c t s   (14)   i s   o r i e n t e d   in  a  p r e d e t e r m i n e d   d i r e c t i o n .  

17.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   1,  c h a r a c t e -  

r i z e d   in  t h a t   i t   c o m p r i s e s   g u i d e   s u p p o r t   means  ( 1 4 2 , 2 1 2 , 2 1 4 ,  

216)  f o r   s u p p o r t i n g   s a i d   g u i d e   means   ( 1 9 0 , 1 9 4 , 2 3 6 )   a d j a c e n t  

the   c o n t a c t   l o a d i n g   and  u n l o a d i n g   p o s i t i o n s   ( 1 5 9 , 2 3 8 )   t o  

p r e v e n t   movemen t   of  s a i d   g u i d e   means   ( 1 9 0 , 1 9 4 , 2 3 6 )   a d j a c e n t  

the   c o n t a c t   l o a d i n g   and  u n l o a d i n g   p o s i t i o n s   ( 1 5 9 , 2 3 8 ) .  

18.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   7  and  1 7 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   g u i d e   s u p p o r t   means  ( 1 4 2 , 2 1 2 , 2 1 4 ,  

216)  is   a d a p t e d   to  r i g i d l y   h o l d   the   t u b i n g   (190)   at  the   f i r s t  

and  s e c o n d   ends   ( 1 9 3 , 1 9 5 )   t h e r e o f   f o r   l i m i t i n g   movement   of  t h e  

t u b i n g   (190)   in  a  r a d i a l   d i r e c t i o n   and  in  an  a x i a l   d i r e c t i o n .  

19.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   18,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   g u i d e   s u p p o r t   means   ( 1 4 2 , 2 1 2 , 2 1 4 , 2 1 6 )   i n -  

c l u d e s   an  e l o n g a t e d   h o l d e r   ( 212)   h a v i n g   an  a x i a l   h o l e   ( 2 2 6 )  

e x t e n d i n g   c o m p l e t e l y   t h e r e t h r o u g h   and  r e c e i v i n g   the   t u b i n g  
( 1 9 0 )   t h e r e i n   a d j a c e n t   the   s e c o n d   end  (195)   of  the   t u b i n g  
( 1 9 0 ) ,   the   c r o s s - s e c t i o n a l   a r e a   of  t he   h o l e   (226)   b e i n g  



s u b s t a n t i a l l y  e q u a l   to  t he   c r o s s - s e c t i o n a l   a r e a   of  t h e   t u b i n g  
( 1 9 0 )   a l o n g   t h e   e n t i r e   l e n g t h   of  t h e   h o l e   ( 2 2 6 )   to  l i m i t   m o v e -  
ment   of  t he   t u b i n g   ( 1 9 0 )   in  t he   r a d i a l   d i r e c t i o n .  

2 0 . A n   a p p a r a t u s   as  c l a i m e d   in  c l a i m   19,  c h a r a c t e r i -  

zed  in  t h a t   s a i d   e l o n g a t e d   h o l d e r   ( 212)   has   f i r s t   and  s e c o n d  

end  p o r t i o n s   ( 2 2 8 , 2 3 0 ) ,   s a i d   h o l e   ( 2 2 6 )   e x t e n d i n g   t h r o u g h  

s a i d   end  p o r t i o n s   ( 2 2 8 , 2 3 0 ) ,   and  in  t h a t   s a i d   g u i d e   s u p p o r t  

means   ( 1 4 2 , 2 1 2 , 2 1 4 , 2 1 6 )   i n c l u d e s   a  p a i r   of  c l a m p s   ( 2 3 2 , 2 3 4 ) ,  

s a i d   c l a m p s   ( 2 3 2 , 2 3 4 )   r e m o v a b l y   c l a m p i n g   s a i d   t u b i n g   ( 1 9 0 )  

w i t h i n   s a i d   end  p o r t i o n s   ( 2 2 8 , 2 3 0 )   to  l i m i t   m o v e m e n t   of  t h e  

t u b i n g   (190)   in  t h e   a x i a l   d i r e c t i o n .  

21.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   7  and  2 0 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   g u i d e   means   ( 1 9 0 , 1 9 4 , 2 3 6 )   f u r t h e r  

i n c l u d e s   a  t e r m i n a l   p a r t   (236)   r e m o v a b l y   s u p p o r t e d   a d j a c e n t  

t h e   u n l o a d i n g   p o s i t i o n   (238)   by  one  ( 2 3 4 )   of  s a i d   c l a m p s  

( 2 3 2 , 2 3 4 ) ,   s a i d   t e r m i n a l   p a r t   ( 236 )   h a v i n g   a  b o r e   ( 2 3 8 )  

( c o r r e s p o n d i n g   to  s a i d   u n l o a d i n g   p o s i t i o n )   e x t e n d i n g   c o m p l e t e -  

ly  t h e r e t h r o u g h ,   c o m m u n i c a t i n g   and  a l i g n e d   w i t h   the   p a s s a g e  
( 1 9 2 )   at  t he   s e c o n d   end  (195)   of  t h e   t u b i n g   (190)   to  r e c e i v e  

t h e   p r o p e l l e d   c o n t a c t   ( 1 4 ) .  

22.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   19,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   g u i d e   s u p p o r t   means   ( 1 4 2 , 2 1 2 , 2 1 4 , 2 1 6 )   i n -  

c l u d e s   a  s u p p o r t   s t r u c t u r e   (214)   and  m o u n t i n g   means   ( 2 1 6 )   f o r  

m o u n t i n g   s a i d   h o l d e r   ( 2 1 2 )   to  s a i d   s u p p o r t   s t r u c t u r e   ( 2 1 4 ) ,  

s a i d   h o l d e r   ( 2 1 2 )   b e i n g   s e c u r e d   to  s a i d   m o u n t i n g   means   ( 2 1 6 ) .  

23.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   7  and  1 7 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   g u i d e   means   ( 1 9 0 , 1 9 4 , 2 3 6 )   f u r t h e r  

i n c l u d e s   a  b e g i n n i n g   p a r t   (194)   h a v i n g   an  a p e r t u r e   ( 2 0 0 )   e x -  

t e n d i n g   c o m p l e t e l y   t h e r e t h r o u g h ,   s a i d   b e g i n n i n g   p a r t   ( 1 9 4 )  

b e i n g   r e m o v a b l y   h e l d   a d j a c e n t   the   l o a d i n g   p o s i t i o n   ( 1 5 9 )   b y  

s a i d   g u i d e   s u p p o r t   means   ( 1 4 2 , 2 1 2 , 2 1 4 , 2 1 6 ) ,   and  s a i d   b e g i n -  

n i n g   p a r t   ( 1 9 4 )   c o m m u n i c a t i n g   and  b e i n g   a l i g n e d   w i t h   t h e   p a s -  

s a g e   (192)   of  t h e   t u b i n g   (190)   at  t he   f i r s t   end  ( 1 9 3 )   t h e r e -  

of  to  r e l e a s e   t h e   p r o p e l l e d   c o n t a c t   (14)   i n t o   s a i d   p a s s a g e  
( 1 9 2 ) .  

24.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   18,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   g u i d e   s u p p o r t   means   ( 1 4 2 , 2 1 2 , 2 1 4 , 2 1 6 )   i n -  

c l u d e s   a  h o u s i n g   ( 1 4 2 )   f o r   s u p p o r t i n g   s a i d   t u b i n g   (190)   a t  

t he   f i r s t   end  ( 1 9 3 )   t h e r e o f ,   s a i d   h o u s i n g   ( 1 4 2 )   h a v i n g   a  



h o u s i n g   c a v i t y   ( 1 5 0 )   and  a  h o l e   (159)   c o m m u n i c a t i n g   t he   h o u -  

s i n g   c a v i t y   ( 1 5 0 )   and  the   p a s s a g e   (192)   of  t he   t u b i n g   ( 1 9 0 ) ,  

s a i d   l o a d i n g   p o s i t i o n   (159)   b e i n g   l o c a t e d   w i t h i n   s a i d   h o u s i n g  

c a v i t y   ( 1 5 0 )   (and  c o r r e s p o n d i n g   to  s a i d   h o l e ) .  

25.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   2  and  2 4 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   a i r   p r e s s u r e   s o u r c e   (156)   i s   i n  

f l u i d   c o m m u n i c a t i o n   w i t h   s a i d   h o u s i n g   c a v i t y   (150)   to  p r o p e l  

the   c o n t a c t   (14)   a t   t he   l o a d i n g   p o s i t i o n   ( 1 5 9 ) .  

26.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   10  and  2 5 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   p o s i t i o n i n g   means  ( 1 1 2 , 1 2 4 - 1 3 0 , 1 6 0 )  

i n c l u d e s   a  m o v a b l e   s l i d e   member  (160)   s l i d a b l y   m o u n t e d   w i t h i n  

s a i d   h o u s i n g   c a v i t y   ( 1 5 0 ) ,   s a i d   s l i d e   member  (160)   r e c e i v i n g  

a  c o n t a c t   (14)   a t   a  c o n t a c t   r e c e i v i n g   p o s i t i o n   (152)   and  r e -  

l e a s i n g   t he   c o n t a c t   (14)  a t  t h e   l o a d i n g   p o s i t i o n   ( 1 5 9 ) ,   a n d  

s a i d   s l i d e   member  ( 1 6 0 )   r e c i p r o c a t i n g   b e t w e e n   s a i d   r e c e i v i n g  

p o s i t i o n   ( 1 5 2 )   and  s a i d   l o a d i n g   p o s i t i o n   ( 1 5 9 ) .  

27.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m s   15  and  1 7 ,  

c h a r a c t e r i z e d   in  t h a t   s a i d   i n d e x i n g   means  (246)   i n c l u d e s   o n e  

b a s e   member  ( 2 4 8 )   m o v a b l e   w i t h   r e s p e c t   to  s a i d   g u i d e   s u p p o r t  

means   ( 1 4 2 , 2 1 2 , 2 1 4 , 2 1 6 )   f o r   s u p p o r t i n g   the   c o n n e c t o r   ( 3 1 )  

t h e r e o n   to  move  t h e r e w i t h ,   and  in  t h a t   t h e r e   i s   p r o v i d e d   r e -  

t a i n i n g   means   ( 2 7 4 , 2 7 8 , 2 8 0 - 2 8 8 )   o p e r a t i v e l y   a s s o c i a t e d   w i t h  

s a i d   one  b a s e   member  (248)   f o r   c o n t r o l l a b l y   r e t a i n i n g   s a i d  

one  ba se   member  in  a  f i r s t   f i x e d   p o s i t i o n   r e l a t i v e   to  the   g u i d e  

means   ( 1 9 0 , 1 9 4 , 2 3 6 ) ,   a  f i r s t   c a v i t y   (62)   of  t he   c o n n e c t o r   ( 3 1 )  

b e i n g   a l i g n e d   w i t h   t he   g u i d e   means   ( 1 9 0 , 1 9 4 , 2 3 6 )   at   t he   u n l o a -  

d i n g   p o s i t i o n   ( 2 3 8 ) .  

28.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   27,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   r e t a i n i n g   means  ( 2 7 4 , 2 7 8 , 2 8 0 - 2 8 8 )   i n c l u d e s  

a  h e l d   p i e c e   ( 2 7 4 , 2 7 8 )   m o u n t e d   to  s a i d   one  ba se   member  ( 2 4 8 )  

and  a  h o l d i n g   p i e c e   ( 2 8 0 - 2 8 8 )   m o u n t e d   to  s a i d   g u i d e   s u p p o r t  

means   ( 1 4 2 , 2 1 2 , 2 1 4 , 2 1 6 )   f o r   s e l e c t i v e l y   h o l d i n g   and  r e l e a s i n g  

s a i d   h e l d   p i e c e   ( 2 7 4 , 2 7 8 ) ,   s a i d   h o l d i n g   p i e c e   ( 2 8 0 - 2 8 8 )   s e l e c -  

t i v e l y   h o l d i n g   s a i d   one  ba se   member  (248)   and  s a i d   h e l d   p i e c e  

( 2 7 4 , 2 7 8 )   in  a  p l u r a l i t y   of  f i x e d   p o s i t i o n s ,   and  s a i d   h o l d i n g  

p i e c e   ( 2 8 0 - 2 8 8 )   r e l e a s i n g   s a i d   h e l d   p i e c e   ( 2 7 4 , 2 7 8 )   to  p e r m i t  

s a i d   one  b a s e   member  (248)   to  move  b e t w e e n   d i f f e r e n t   f i x e d   p o -  

s i t i o n s ,   d i f f e r e n t   c o r r e s p o n d i n g   c a v i t i e s   (62)   of  the   c o n n e c -  

t o r   (31)   b e i n g   a l i g n e d   w i t h   s a i d   g u i d e   means  ( 1 9 0 , 1 9 4 , 2 3 6 )   a t  

t he   u n l o a d i n g   p o s i t i o n   ( 2 3 8 ) .  



29.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   28,  c h a r a c -  
t e r i z e d   in  t h a t   s a i d   h e l d   p i e c e   ( 2 7 4 , 2 7 8 )   c o m p r i s e s   @ - l o c @ -  

t i n g   p l a t e   ( 2 7 4 )   and  s a i d   h o l d i n g   p i e c e   ( 2 8 0 - 2 8 8 )   c o m p r i s e s  

a  l e v e r   ( 2 8 1 ) ,   s a i d   l o c a t i n g   p l a t e   (274)   b e i n g   a d a p t e d   f o r  

h o l d i n g   e n g a g e m e n t   by  s a i d   l e v e r   ( 281)   a t   a  p l u r a l i t y   of  p o -  

s i t i o n s   on  t h e   l o c a t i n g   p l a t e   ( 2 7 4 )   a r r a n g e d   in  a  p r e d e t e r -  

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

(62)   of  t he   c o n n e c t o r   ( 3 1 ) .  

30.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   29,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   l o c a t i n g   p l a t e   (274)   h a s  a   p l u r a l i t y   o f  

a p e r t u r e s   ( 2 7 8 )   f o r m e d   t h e r e i n   h a v i n g   s a i d   p r e d e t e r m i n e d  

c o n f i g u r a t i o n ,   and  s a i d   l e v e r   ( 2 8 1 )   i n c l u d e s   a  p r o j e c t i o n  

( 2 8 0 )   a d a p t e d   to  be  r e c e i v e d   in  s a i d   a p e r t u r e s   ( 2 7 8 )   f o r   s e -  

l e c t i v e l y   h o l d i n g   s a i d   one  b a s e   member  (248)   in   one  of  s a i d  

f i x e d   p o s i t i o n s .  

31.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   27,  c h a r a c t e -  

r i z e d   in  t h a t   t h e r e   i s   p r o v i d e d   i n d i c a t o r   means   ( 2 9 8 , 3 0 2 , 3 0 4 )  

o p e r a t i v e l y   a s s o c i a t e d   w i t h   s a i d   one  b a s e   member   ( 2 4 8 )   f o r  

i n d i c a t i n g   t h e   p o s i t i o n   of  s a i d   one  b a s e   member  ( 2 4 8 )   r e l a t i -  

ve  to  s a i d   g u i d e   means   ( 1 9 0 , 1 9 4 , 2 3 6 ) .  

32.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   31,  c h a r a c t e -  

r i z e d   in  t h a t   i t   i n c l u d e s   a  main   s u p p o r t   s t r u c t u r e   ( 1 1 4 ) ,   a n d  

in  t h a t   s a i d   i n d e x i n g   means   ( 2 4 6 )   i n c l u d e s   a n o t h e r   b a s e   mem- 

be r   ( 2 5 2 )   m o u n t e d   to  s a i d   main   s u p p o r t   s t r u c t u r e   ( 1 1 4 ) ,   s a i d  

i n d i c a t o r   means   ( 2 9 8 , 3 0 2 , 3 0 4 )   b e i n g   o p e r a t i v e l y   a s s o c i a t e d  

w i t h   s a i d   o t h e r   b a s e   member  (252)   f o r   i n d i c a t i n g   t h e   p o s i t i o n  

of  s a i d   one  b a s e   member   ( 2 4 8 )   r e l a t i v e  t o   s a i d   g u i d e   m e a n s  

( 1 9 0 , 1 9 4 , 2 3 6 ) .  

33.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   32,  c h a r a c -  

t e r i z e d   in  t h a t   s a i d   i n d i c a t o r   means   ( 2 9 8 , 3 0 2 , 3 0 4 )   i n c l u d e s :  

a  p o i n t e r   ( 3 0 4 )   m o u n t e d   on  one  of  s a i d   b a s e   m e m b e r s   ( 2 4 8 , 2 5 2 ) ;  

and  a  p l a t e   ( 2 9 8 )   m o u n t e d   o n  t h e   o t h e r   one  of  s a i d   b a s e   mem- 

b e r s   ( 2 4 8 , 2 5 2 )   and  h a v i n g   i n d i c i a   (302)   f o r m e d   t h e r e o n ,   s a i d  

p o i n t e r   ( 304 )   p o i n t i n g   to  one  of  s a i d   i n d i c i a   ( 3 0 2 )   to  i n d i -  

c a t e   one  of  s a i d   p o s i t i o n s   of  s a i d   one  b a s e   member  ( 2 4 8 )  

r e l a t i v e   to  s a i d   g u i d e   means   ( 1 9 0 , 1 9 4 , 2 3 6 ) .  



34.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   33,  c h a r a c t e -  

r i z e d   in  t h a t   t h e r e   i s   p r o v i d e d   a c t u a t i n g   means  ( 2 9 2 )   o p e r a t i -  

v e l y   a s s o c i a t e d  w i t h   s a i d   one  b a s e   member  (248)   f o r   m o v i n g  

s a i d   one  b a s e   member  (248)   r e l a t i v e   to  s a i d   o t h e r   b a s e   m e m b e r  

( 2 5 2 ) .  

35.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   27,  c h a r a c t e -  

r i z e d   in  t h a t   t h e r e   i s   p r o v i d e d   a  j i g   (258)   m o u n t e d   to  s a i d  

one  b a s e   member   (248)   f o r   r e m o v a b l y   m o u n t i n g   s a i d   c o n n e c t o r  

(31)   to  s a i d   one  ba se   member  ( 2 4 8 ) .  

36.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   35,  c h a r a c t e -  

r i z e d   in  t h a t   s a i d   j i g   ( 2 5 8 )   i n c l u d e s   s e c u r i n g   means   ( 2 6 4 , 2 6 6 )  

f o r   s e c u r i n g   s a i d   c o n n e c t o r   (31)   to  s a i d   j i g   ( 2 5 8 ) ,   s a i d  

s e c u r i n g   means   ( 2 6 4 , 2 6 6 )   b e i n g   a d j u s t a b l e   to  s e l e c t i v e l y   s e -  

c u r e   d i f f e r e n t   t y p e s   of  c o n n e c t o r s   (31)   to  s a i d   j i g   ( 2 5 8 ) .  

37.  A  m e t h o d   f o r   a u t o m a t i c a l l y   i n s e r t i n g   at   l e a s t  

one  e l e c t r i c a l   c o n t a c t   (14)   of  the   t y p e   h a v i n g   a  r e t e n t i o n  

p o r t i o n   (21)   i n t o   an  e l e c t r i c a l   c o n n e c t o r   (31)   a d a p t e d   t o  

r e c e i v e   and  r e t a i n   the   c o n t a c t   (14)   in  a  c o r r e s p o n d i n g   c a v i -  

ty  (62)   f o r m e d   in  t he   c o n n e c t o r   ( 3 1 ) ,   c h a r a c t e r i z e d   in  t h a t  

i t   c o m p r i s e s   t he   s t e p s   of :   p o s i t i o n i n g   the   c o n t a c t   (14)   at  a  

c o n t a c t   l o a d i n g   p o s i t i o n   ( 4 4 ; 1 5 9 ) ;   p r o p e l l i n g   the   c o n t a c t  

( 1 4 ) ;   and  g u i d i n g   the   c o n t a c t   (14)   a l o n g   a  p r e d e t e r m i n e d   p a t h  

from  t he   c o n t a c t   l o a d i n g   p o s i t i o n   ( 4 4 ; 1 5 9 )   to  a  c o n t a c t   u n -  

l o a d i n g   p o s i t i o n   ( 6 1 ; 2 3 8 )   a l i g n e d   w i t h   the   c a v i t y   (62)   of  t h e  

c o n n e c t o r   ( 3 1 ) .  

38.  A  me thod   as  c l a i m e d   in  c l a i m   37,  c h a r a c t e r i z e d  

in  t h a t   t he   s t e p   of  p o s i t i o n i n g   i n c l u d e s   the   s t e p   of  o r i e n -  

t i n g   t he   c o n t a c t   (14)   so  t h a t   s a i d   c o n t a c t   is   o r i e n t e d   in  a 

p r e d e t e r m i n e d   d i r e c t i o n   at  t he   c o n t a c t   l o a d i n g   p o s i t i o n   ( 4 4 ;  

1 5 9 ) .  

39.  A  me thod   as  c l a i m e d   in  c l a i m   37,  c h a r a c t e r i z e d  

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

ing   an  a i r   p r e s s u r e   f o r c e   to  one  end  of  the   c o n t a c t   ( 1 4 ) .  

40.  A  me thod   as  c l a i m e d   in  c l a i m   39,  c h a r a c t e r i z e d  

in  t h a t   s a i d   s t e p   of  g u i d i n g   i n c l u d e s   the   s t e p   of  c o n d u c t i n g  

the   c o n t a c t   (14)   so  t h a t   t he   o t h e r   end  of  s a i d   c o n t a c t   ( 1 4 )  

p r e c e d e s   t he   one  end  of  s a i d   c o n t a c t   (14)   t h r o u g h o u t   the   m o v e -  
ment   of  s a i d   c o n t a c t   (14)   a l o n g   the   p r e d e t e r m i n e d   p a t h .  



41.  A  m e t h o d   as  c l a i m e d   in  c l a i m   37,  c h a r a c t e r i z e d  

in  t h a t   s a i d   p r e d e t e r m i n e d   p a t h   i s   d e f i n e d  b y   a  g u i d e   m e a n s  

( 5 2 ; 1 9 0 , 1 9 4 , 2 3 6 )   f rom  the   c o n t a c t   l o a d i n g   p o s i t i o n   ( 4 4 ; 1 5 9 )  

to  t h e   c o n t a c t   u n l o a d i n g   p o s i t i o n   ( 6 1 ; 2 3 8 )   and  i n t o   t he   c a v i -  

ty  (62)   of   t h e   c o n n e c t o r   ( 3 1 ) ,   and  in  t h a t   t h e r e   i s   p r o v i d e d  

the   s t e p   of  s u p p o r t i n g   t he   g u i d e   means   ( 5 2 ; 1 9 0 , 1 9 4 , 2 3 6 )   a d j a -  

c e n t   t h e   c o n t a c t   load ing   and  u n l o a d i n g   p o s i t i o n s   ( 4 4 , 6 1 ; 1 5 9 ,  

238)  to  p r e v e n t   m o v e m e n t   of  t h e   g u i d e   means   ( 5 2 ; 1 9 0 , 1 9 4 , 2 3 6 )  

a d j a c e n t   t h e   c o n t a c t   l o a d i n g   and  u n l o a d i n g   p o s i t i o n s   ( 4 4 , 6 1 ;  

1 5 9 , 2 3 8 ) .  

42.  A  m e t h o d   as  c l a i m e d   in  c l a i m   37,  c h a r a c t e r i z e d  

in  t h a t   t h e r e   i s   p r o v i d e d   t h e   s t e p   of  p o s i t i o n i n g   t he   c o n n e c -  

t o r   (31)   so  t h a t   t h e   c a v i t y   (62)   t h e r e o f   i s   a l i g n e d   w i t h   t h e  

u n l o a d i n g   p o s i t i o n   ( 6 1 ; 2 3 8 ) ,   s a i d   s t e p   of  p o s i t i o n i n g   t h e   c o n -  

n e c t o r   (31 )   i n c l u d i n g   t he   s t e p s   of  p l a c i n g   t he   c o n n e c t o r   ( 3 1 )  

on  a  b a s e   member   ( 6 4 ; 2 4 8 )   a t   a  p r e d e t e r m i n e d   p o s i t i o n   t h e r e -  

on,  and  m o v i n g   s a i d   b a s e   member   ( 6 4 ; 2 4 8 ) .  

43.  A  m e t h o d   as  c l a i m e d   in  c l a i m   42,  c h a r a c t e r i z e d  

in  t h a t   t h e r e   i s   p r o v i d e d   t h e   s t e p   of  l o c k i n g   s a i d   b a s e   mem- 

b e r   ( 2 4 8 )   a f t e r   s a i d   m o v i n g   s t e p   so  t h a t   t he   c a v i t y   (62)   o f  

the   c o n n e c t o r   (31)   i s   h e l d   in  a l i g n m e n t   w i t h   t h e   u n l o a d i n g  

p o s i t i o n   ( 2 3 8 )   d u r i n g   the   g u i d i n g   s t e p .  

44.  A  m e t h o d   as  c l a i m e d   in  c l a i m   42,  c h a r a c t e r i z e d  

in  t h a t   s a i d   s t e p   of  p o s i t i o n i n g   the   c o n n e c t o r   (31)   i n c l u d e s  

the   s t e p   of  m o u n t i n g   t he   c o n n e c t o r   (31)   on  s a i d   b a s e   m e m b e r  

( 2 4 8 ) .  
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