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@  Automatic  dispenser  for  flexible  discs. 

An  automatic  dispenser  for  dispensing  a  flexible  rubber 
collar  over  a  shouldered  pin  comprises  a  magazine  33  for 
holding  a  stack  of  collars.  A  carrier  31  has  a  recess  45 
provided  with  a  shoulder  46  which  resists  movement  of  a 
disc  but  does  not  prevent  movement  of  a  disc  through  the 
carrier  plate  31  on  the  application  of  sufficient  axial  force.  An 
actuator  constituted  by  a  piston  14  is  coupled  to  the  carrier 
31  to  effect  rotation  thereof  so  as  to  align  the  disc  held  in  the 
recess  42  with  a  hollow  plunger  52.  Advancement  of  the 
piston  causes  the  hollow  plunger  52  to  force  the  disc  through 
the  aperture  defined  by  the  shoulder  46,  the  disc  flexing 
under  the  action  of  the  plunger.  The  plunger  can  receive  the 
spigot  or  head  of  the  pin  so  that  the  collar  may  be  inserted  on 
the  spigot  or  pin  as  far  as  a  shoulder  thereon. 





BACKGROUND  TO  THE  INVENTION 

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

f l e x i b l e   d i s c s   and  p a r t i c u l a r l y   to   an  a u t o m a t i c  

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

d i s c s   one  a t   a  t i m e   so  as  t o   f i t   or   f o r c e   e a c h  

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

p i n   s u c h   as  may  be  u s e d   in  t h e   p r o d u c t i o n   of   a  

w i r i n g   loom  f o r   e l e c t r i c a l   h a r n e s s e s .  

A l t h o u g h   t h e   c o n s t r u c t i o n   of  a  l o o m   t a b l e   o r  

p i n s   u s e d   in   c o n j u n c t i o n   w i t h   i t   or   a  m e t h o d   o f  

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

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

i n v e n t i o n   i s   i n t e n d e d   t o   be  s u i t a b l e   f o r   u s e   in   a  

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

d e s c r i b e d ,   f o r   e x a m p l e ,   in   o u r   E u r o p e a n   P a t e n t  

A p p l i c a t i o n   No.  8 2 3 0 1 1 7 3 . 9   ( p u b l i s h e d   13  O c t o b e r  

1982  u n d e r   No.  0 0 6 2 4 1 3 ) .   In  t h a t   t e c h n i q u e   a  

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

m u l t i p l i c i t y   of  l a y e r s   of   w h i c h   one  i s   a  m e s h  

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



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

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

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

w i r e s   w h i c h   a r e   to   be  l a i d   down  t o   fo rm  t h e  

w i r i n g   h a r n e s s .   I t   i s   p r e f e r a b l e   to   use   a n  

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

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

t h e   same  m a n i p u l a t o r   w h i c h   may  h a v e   a  w r i s t  

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

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

such   as  a  p i n   i n s e r t i o n   t o o l   and  a  w i r e   l a y i n g  

t o o l .   The  p i n s   may  be  d i s p o s e d   in   p a i r s ,   t h e  

p a t h   or  p a t h s   of   t h e   w i r e s   e x t e n d i n g   b e t w e e n   t h e  

p a i r s .  

In  s u c h   a  t e c h n i q u e   a n d   as  s u g g e s t e d   in   t h e  

a f o r e m e n t i o n e d   p a t e n t   a p p l i c a t i o n ,   i t   w o u l d   b e  

c o n v e n i e n t   to   u s e   f l e x i b l e   d i s c s   in   t h e   f o rm  o f  

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

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

w i r e s   of  t h e   h a r n e s s   c l e a r   of   t h e   loom  t a b l e .   I t  

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

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

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

d i a m e t e r   and  two  s i m i l a r   e n d   p o r t i o n s   o f  r e d u c e d  

d i a m e t e r .   A c c o r d i n g l y ,   a  c o l l a r   may  be  i n s e r t e d  

o v e r   t h e   u p p e r   end  of   t h e   p i n   and  be  s u p p o r t e d   b y  



t h e   s h o u l d e r   a t   one  end   o f   t h e   c e n t r a l   p o r t i o n .  

I t   i s   one  o b j e c t   of  t h e   p r e s e n t   i n v e n t i o n   to   p r o v i d e  

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

s u c h   a  p i n .  

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

known  to   u se   a  r o b o t   m a n i p u l a t o r   w h i c h   can   c a r r y   a  

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

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

l a t o r   i s   to   p e r f o r m .   In   a  p r e f e r r e d   e m b o d i m e n t   o f  

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

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

use   as  a  d e t a c h a b l e   a c c e s s o r y   t o o l   f o r   a  r o b o t ;   f o r  

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

d i s p e n s e r   i s   a t t a c h a b l e   t o   a  r o b o t   h e a d   may  be  o f   a  

c o n v e n i e n t   s t a n d a r d   f o r m .   H o w e v e r ,   o t h e r   f o r m s   o f  

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

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

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

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

i s   in   t h e   f o rm  of   a  t u b e   of   a n n u l a r   c r o s s - s e c t i o n ,  

t h i s   t u b e   b e i n g   c o u p l e d   when   in  p l a c e   on  t h e  

m a n i p u l a t o r   to   a  s o u r c e   of   vacuum  s u c t i o n   so  t h a t   i t  

can  p i c k - u p   a  c o l l a r   and   d e p o s i t   i t   o v e r   t h e   h e a d   o f  

a  p i n .   Such  a  p r o p o s a l   i s   f e a s i b l e   t h o u g h   h a s   t h e  

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



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

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

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

o t h e r   a p e r t u r e d   d i s c s .  -  



SUMMARY  OF  THE  PRIOR  ART 

B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 2 5 2 3 5 5  

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

c a r d s   one  a t   a  t i m e   f r o m   one  s t a c k   to   a n o t h e r   b y  

m e a n s   of  a  s l i d e r   and  a  p l u n g e r .  

B r i t i s h   P a t e n t   S p e c i f i c a t i o n   No.  1 4 8 1 9 9 6  

i l l u s t r a t e s   a  m a c h i n e   in   w h i c h   m e t a l   f a s t e n e r s  

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

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

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

f r o m   t h e   p a : h   o f   t h e   p l u n g e r .   N e i t h e r   s p e c i f i c a t i o n  

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

or  s p i g o t s .  



SUMMARY  OF  THE  INVENTION 

I t   i s   a c c o r d i n g l y   a  g e n e r a l   o b j e c t   of   t h e  

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

d i s p e n s i n g   f l e x i b l e   d i s c s   and   p a r t i c u l a r l y   f l e x i b l e  

a p e r t u r e d   d i s c s   s u c h   as  c o l l a r s .   A  f u r t h e r   m o r e  

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

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

c o l l a r   o v e r   a  p i n   or  s p i g o t .  

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

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

s t a c k   o f   d i s c s   and  a  c a r r i e r   w h i c h   i s . a d a p t e d   t o  

r e c e i v e   a  s i n g l e   d i s c   f rom  one   end   of   t h e   s t a c k   a n d  

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

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

c o m p r i s e s   means   f o r   m o v i n g   t h e   c a r r i e r   so  as  t o  

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

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

d i s p o s i t i o n   o v e r   p i n s   or   s p i g o t s .   M e a n s   a r e  

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

r e q u i r e d   a x i a l   f o r c e   to   r e l e a s e   t h e   d i s c   f r o m   t h e  

c a r r i e r .  

P r e f e r a b l y   t he   c a r r i e r   i n c l u d e s   an  a p e r t u r e  

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

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



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

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

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

p o s i t i o n e d   to   c o v e r   t h e . s a i d   one   end   of  t h e   s t a c k  

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

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

d i s c   w i t h   r e s p e c t   to   t h e   p l u n g e r .  

The  c o n s t r u c t i o n   of   t h e   m e a n s   f o r   m o v i n g   t h e  

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

c a r r i e r   and  t h e   m o v e m e n t   t h e r e o f .   A l t h o u g h   t h e  

c a r r i e r   m i g h t   be  a  s l i d a b l e   p l a t e ,   i t   i s   p r e f e r a b l e  

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

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

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

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

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

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

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

r o t a t i o n   t h e r e w i t h .  

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

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

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

be  c o n s t i t u t e d   by  r e s e t t a b l e   a c t u a t o r s .   T h e  

a c t u a t o r   f o r   m o v i n g   t h e   c a r r i e r   may  be  c o n s t i t u t e d  

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



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

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

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

s p r i n g .   I t   i s   c o n v e n i e n t   to   p r o v i d e   s e q u e n c i n g   o f  

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

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

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

p lunge r   i s   i n h i b i t e d   u n t i l   t h e   c a r r i e r ' s   m o v e m e n t   i s  

c o m p l e t e d .   Fo r   t h i s   p u r p o s e ,   i f   t h e   a c t u a t o r s   a r e  

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

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

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

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

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

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

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



BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

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

by  way  of   e x a m p l e   a  p r e f e r r e d   e m b o d i m e n t   of  t h e  

i n v e n t i o n ,   a r e   as  f o l l o w s :  

F i g u r e   1  i s   a  s e c t i o n a l   v i e w   of  one  e m b o d i m e n t  

of  a  d i s p e n s e r   a c c o r d i n g   t o   t h e   i n v e n t i o n ;  

F i g u r e   2  i s   a n o t h e r   v i e w   of   t h e  

d i s p e n s e r ;  

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

i l l u s t r a t e d   by  F i g u r e s   1  and   2 ;  

F i g u r e   4  i s   a  t o p   v i e w   of   t h e   d i s p e n s e r ;  

F i g u r e s   5 ,6   and  7  i l l u s t r a t e   t h r e e   c o m p o n e n t s   o f  

t he   d i s p e n s e r ;   a n d  

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

d i s p e n s e r .  



DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  d r a w i n g s   i l l u s t r a t e   a  d i s p e n s e r   1  w h i c h  

has   a  m e t a l   b o d y   2  w h i c h   may  be  made  of   a l u m i n i u m .  

With   r e f e r e n c e   p a r t i c u l a r l y   to   F i g u r e   l , w i t h i n   t h e  

body  a r e   two  p a s s a g e w a y s   3  and  4  w h i c h   may  be  f o r m e d  

by  b o r i n g   or   r e a m i n g   w h i c h e v e r   i s   c o n v e n i e n t .   T h e  

body  2  h a s   a  t o p   p l a t e   5  w h i c h   c l o s e s   o f f   t h e   t o p  

end  of  t h e   p a s s a g e w a y   3,  w h i c h   a t   i t s   u p p e r   end   i s  

s l i g h t l y   e n l a r g e d   f o r   t h e   a c c o m m o d a t i o n   of   an  O - r i n g  

6.  The  p l a t e   5  h a s   an  a p e r t u r e   7  a l i g n e d   w i t h   t h e  

p a s s a g e w a y   4,  w h i c h   i s   s l i g h t l y   e n l a r g e d   a t   i t s  

u p p e r   end  f o r   t h e   a c c o m m o d a t i o n   of   an  O - r i n g   8 .  

F i t t i n g   w i t h i n   t h e   a p e r t u r e   7  i s   a  c o u p l i n g   9  h a v i n g  

an  i n t e r n a l   p a s s a g e w a y   10  and  a  b a y o n e t   f i t t i n g   11 

by  means   of   w h i c h   t h e   c o u p l i n g   9  may  be  c o n n e c t e d   t o  

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

m a n i p u l a t o r .   When  t h e   c o u p l i n g   9  i s   in   p o s i t i o n   o n  

t h e   r o b o t   m a n i p u l a t o r ,   t h e   p a s s a g e w a y   10  can   r e c e i v e  

p n e u m a t i c   p r e s s u r e   a t   t i m e s   d e t e r m i n e d   by  t h e  

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

m a n i p u l a t o r   i s   w e l l - k n o w n   and  w i l l   n o t   be  d e s c r i b e d  

f u r t h e r .  

From  t h e   b o t t o m   of   t h e   i n t e r n a l   p a s s a g e w a y   10  

of  t h e   c o u p l i n g   9  e x t e n d s   an  o b l i q u e   n a r r o w   p a s s a g e  



12  w h i c h   i s   a l i g n e d   w i t h   a n d i n   c o m m u n i c a t i o n   w i t h  

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

by  t h e   u p p e r   p a r t   of   t h e   p a s s a g e w a y   3  in   t h e   b o d y  

2.  W i t h i n   t h i s   c h a m b e r - i s   a  p i s t o n   14  o f   w h i c h  

t h e   h e a d   i s   a  s e a l i n g   b u t   s l i d a b l e   f i t   i n   t h e  

p a s s a g e w a y   3  and  o f  w h i c h   t h e   s t e m   15  i s   f o r m e d  

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

F i g u r e   5.  In  t h e   w a l l   of   t h e   s t e m   i s   a  s m a l l  

a p e r t u r e   16:  i t s   s i g n i f i c a n c e   w i l l   b e c o m e   a p p a r e n t .  

Above   t h e   h e a d   of   t h e   p i s t o n   i s   a  n y l o n   b u f f e r   1 7 .  

T h e r e   i s   a  s m a l l   c l e a r a n c e   b e t w e e n   t h e   b u f f e r   17 

and  t h e   w a l l   of   t h e   p a s s a g e w a y   3 . . .  

E x t e n d i n g   f r o m   t h e   p a s s a g e w a y   3  o b l i q u e l y   t o  

t h e   u p p e r   p a r t   of   t h e   p a s s a g e w a y   4  i s   a  n a r r o w  

p a s s a g e   18.  The  e n t r a n c e   to   t h i s   p a s s a g e   f r o m  

t h e   p a s s a g e w a y   3  i s   n o r m a l l y   b e l o w   t h e   h e a d   o f  

t h e   p i s t o n   14  and   t h u s   u n t i l   t h e   p i s t o n   s u b s t a n t i a l l y  

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

p a s s a g e w a y   4  i s   c u t - o f f   f r o m   c o m m u n i c a t i o n   w i t h   t h e  

s o u r c e   of  p n e u m a t i c   p r e s s u r e .  

W i t h i n   a  l o w e r ,   r e d u c e d   s e c t i o n ,   p a r t   19  of   t h e  

p a s s a g e w a y   3  i s   f i t t e d   a  p i v o t   b e a r i n g   2 0 .   T h e  

b e a r i n g   20  h a s   an  e x t e r n a l   s c r e w   t h r e a d i n g   21  f o r  

e n g a g e m e n t   w i t h   a  t h r e a d i n g   in  t h e   p a r t   19.   T h e  

u p p e r   p a r t   of  t h e   b e a r i n g   i s   f o r m e d   as  a  t u b e   22  w h i c h  



r e c e i v e s   t h e   s t e m   15  of  t h e   p i s t o n .   W i t h i n   t h e  

a n n u l a r   w e l l   f o r m e d   b e t w e e n   t h e   t u b e   22  and  t h e  

w a l l   of  t h e   p a s s a g e w a y   3  i s   a  c o m p r e s s i o n   s p r i n g  

23  w h i c h   p r o v i d e s   r e s t o r i n g   f o r c e   f o r   t h e   p i s t o n .  

N e a r   t h e   b o t t o m   of   t h i s   w e l l   i s   an  a i r   h o l e   24  

f o r m e d   in   t h e   b o d y   2.  T h i s   a i r   h o l e   p e r m i t s  

t h e   e s c a p e   of   a i r   f rom  t h a t   p a r t   o f   t h e   c h a m b e r  

3  w h i c h   i s   b e l o w   t h e   h e a d   of   t h e   p i s t o n   1 4 .  

The  u p p e r   t u b u l a r   p a r t   22  of   t h e   b e a r i n g  

i n c l u d e s   a  s l o t   25  w h i c h   i s   a r r a n g e d   so  a s  

to   e x t e n d   l e n g t h w i s e   of  t h e   s t e m   15  of  t h e   p i s t o n .  

T h i s   s l o t   i s   e n g a g e d   by  one  end   of   a  p i n   26 

c a r r i e d   in   t h e   a p e r t u r e   16  in   t h e   s t e m   15  of  t h e  

p i s t o n   14.  The  p i n   26  and  t h e   s l o t   25  p r o v i d e   a  

m e a n s   of  k e y i n g   t h e   p i s t o n   and   t h e r e b y   p r e v e n t i n g  

r o t a t i o n   t h e r e o f .  

F i t t e d   w i t h i n   t h e   b e a r i n g   i s   a  s p i g o t   2 8  

w h i c h   e x t e n d s   u p w a r d l y   so  as  t o   be  a c c o m m o d a t e d   w i t h -  

in   t h e   h o l l o w   s t e m   15  of   t h e   p i s t o n .   The  s p i g o t   2 8 ,  

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

a  h e l i c a l   g r o o v e   29  e n g a g e d   by  t h e   i n n e r   end  of   t h e  

p i n   26.  By  m e a n s   of  a  s c r e w   30  a  c a r r i e r   31  i s  

a t t a c h e d   to   t h e   s p i g o t   28.  T h i s   c a r r i e r   31  i s   i n  

t h e   f o rm  of  a  p l a t e   a r r a n g e d   in   a  p l a n e   g e n e r a l l y  

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



u d i n a l   a x i s   of   t h e   p i s t o n .  

The  p i s t o n   and  t h e   c o m p o n e n t s   a s s o c i a t e d  

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

m o v i n g   t h e   c a r r i e r   c o n s t i t u t e d   by  t h e   p l a t e   3 1 .  

D o w n w a r d   m o v e m e n t   of   t h e   p i s t o n  i n   r e s p o n s e   t o  

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

way  10  c a u s e s   t h e   s p i g o t   28  to   r o t a t e   and  t h e r e b y  

c a u s e s   t h e   p l a t e   31  to   r o t a t e   t o   t h e   p o s i t i o n   s h o w n  

in   F i g u r e   1.  The  c a r r i e r   m o v e s   t o   t h i s   p o s i t i o n  

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

a  s t a c k   of  d i s c s .  

F i g u r e   2  i l l u s t r a t e s   t h e   d i s p e n s e r   when   t h e  

c a r r i e r   i s   in   a  p o s i t i o n   to   r e c e i v e   a  d i s c ,   a n d  

t h e   f e a t u r e s   of   F i g u r e   2  w i l l   be  f o r   c o n v e n i e n c e  

d e s c r i b e d   b e f o r e   t h e   r e m a i n d e r   of   F i g u r e   1 .  

S e c u r e d   to   t h e   s i d e   of   t h e   b o d y   2  i s   a  

b r a c k e t   32  s u p p o r t i n g   t h e   b o t t o m   end  of  a  m a g a z i n e  

33  c o n s t i t u t e d   by  a  m e t a l   t u b e .   The  u p p e r   end   o f  

t h e   m a g a z i n e   33  i s   a l i g n e d   w i t h   an  a p e r t u r e   34  i n  

t h e   t o p   p l a t e   and  t h i s   a p e r t u r e   i s   p r o v i d e d   w i t h  

r e c e s s e s   35  c o n s t i t u t i n g   p a r t   of   a  b a y o n e t   f i t t i n g  

f o r   a  c l o s u r e   36.  As  i s   shown  in   d e t a i l   in   F i g u r e  

7,  t h e   c l o s u r e   has   an  e x t e r n a l   g r i p   37  and  a  

c y l i n d r i c a l   b o d y   38  w h i c h   h a s   a  l a t e r a l   b o r e   3 9  

s u p p o r t i n g   a  n y l o n   p i n   40  ( F i g u r e   2)  w h i c h   c an   e n g a g e  



t h e   r e c e s s e s   35.  The  b o d y   38  h a s   an  a n n u l a r  

s h o u l d e r   41  and  a s s o c i a t e d   g r o o v e   41a  s u p p o r t i n g   o n e  

end  of   a  c o m p r e s s i o n   s p r i n g   42  of   w h i c h   t h e   o t h e r  

end  e n g a g e s   a  m e t a l   p r e s s u r e   p a d   43.  T h i s   p a d  

b e a r s   on  t h e   u p p e r   end  of   a  s t a c k   of   r u b b e r  

c o l l a r s   44 ,   and   t o g e t h e r   w i t h   t h e   s p r i n g   c o n s t i t u t e s  

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

t h e   m a g a z i n e .  

The  m a g a z i n e   may  r e a d i l y   be  l o a d e d   w i t h   a  

s t a c k   of   d i s c s   by  r e m o v i n g   t h e   c l o s u r e   36  t o g e t h e r  

w i t h   t h e   s p r i n g   42  and  pad   4 3 .  

The  c a r r i e r   31  i n c l u d e s   a  s h a l l o w   r e c e s s   4 5  

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

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

t h a n   t h a t   of   a  c o l l a r   44.   The  r e c e s s   i s   f o r m e d   w i t h  

a  p e r i p h e r a l   s h o u l d e r   46.   O t h e r   f o r m s   o f   s h o u l d e r  

c o u l d   be  u s e d   i n s t e a d .  

When  t h e   c a r r i e r   31  i s   in   t h e   p o s i t i o n   s h o w n   i n  

F i g u r e   2,  t h e   l o w e r m o s t   d i s c   i n   t h e   s t a c k   i s   r e c e i v e d  

by  t h e   r e c e s s   45.  The  r e c e s s   45  and  s h o u l d e r   4 6  

p r o v i d e   a  m e a n s   by  w h i c h   a  c o l l a r   or   d i s c   can   b e  

r e c e i v e d   and   t h e y   i n h i b i t   b u t ,   o w i n g   to  t h e   s l i g h t n e s s  

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

d i s c   t h r o u g h   t h e   c a r r i e r   31  i f   s u f f i c i e n t   a x i a l   fo rce   i s  

a p p l i e d   t o   t h e   c o l l a r   w h i c h   i s   in   t h e   r e c e s s   45 .   O f  



c o u r s e ,   t h e   f o r c e   of  t h e   s p r i n g   42  m u s t   b e  

s u f f i c i e n t   to   m a i n t a i n   t h e   s t a c k   of   d i s c s   b u t   s h o u l d  

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

t h e   c a r r i e r   p l a t e   31.  X o w e v e r ,   q u i t e   a  s t r o n g   . 

s p r i n g   42  can  be  u s e d   b e c a u s e   in   t h e   a r r a n g e m e n t  

shown  i t   i s   d i f f i c u l t   f o r   t h e   l o w e r m o s t   d i s c   t o   f l e x  

as  i s   r e q u i r e d   f o r   i t s   p a s s a g e   t h r o u g h   t h e   a p e r t u r e  

d e f i n e d   by  t h e   s h o u l d e r   46.   As  i s   shown  in  F i g u r e s   2 

and  4,  t h e   r e t u r n   p o s i t i o n   o f   t h e   c a r r i e r   34  i s   s e t  

by  an  a d j u s t a b l e   s t o p   47  c a r r i e d   on  a  b r a c k e t   4 8  .  

a t t a c h e d   to   t h e   body   2 .  

R e v e r t i n g   now  to   F i g u r e   1:  w i t h i n   t h e   c h a m b e r  

c o n s t i t u t e d   by  t h e - p a s s a g e w a y   4  i s   a  p i s t o n   49  o f  

w h i c h   t h e   h e a d   50  i s   a  s l i d i n g   f i t   w i t h i n   t h e  

c h a m b e r .   The  h e a d   50  i s   s e c u r e d   t o  t h e   t o p   of  a  s t e m  

51  of  w h i c h   t h e   l o w e r   p a r t   52  c o n s t i t u t e s   a  h o l l o w  

p l u n g e r ,   t h e r e   b e i n g   a  b o r e   53  e x t e n d i n g   f r o m   t h e  

l o w e r   end   of  t h e   s t e m   51  t o w a r d s   t h e   u p p e r   end   t h e r e -  

o f .   The  l o w e r   end  of  t h e   s t e m   51  i s   e n l a r g e d ,   h a v i n g  

a  h e a d   54.  T h i s   p r o v i d e s   an  end   s t o p   f o r   t h e   u p w a r d  

m o v e m e n t   of  t h e   p i s t o n   h e a d   50.   The  h e a d   50  i s  

u r g e d   u p w a r d l y   by  means   of   a  c o m p r e s s i o n   s p r i n g   5 5  

e n g a g i n g   t h e   h e a d   50  and  e n c i r c l i n g   t h e   s t e m   51.   T h e  

p a s s a g e w a y   4  i s   p r o v i d e d   w i t h   an  a i r   r e l i e f   h o l e   5 6 .  

The  d o w n w a r d   m o v e m e n t   of   t h e   p i s t o n   14  u n d e r   t h e  



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

c a r r i e r   31  to   move  and   as  t h e   p i s t o n   14  c o m p l e t e s  

i t s   s t r o k e ,   so  t h a t   t h e   c a r r i e r   31  i s   moved   i n t o  

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

45  i s   a l i g n e d   w i t h   t h e   p l u n g e r   52,  t h e   p a s s a g e w a y   18  

i s   u n c o v e r e d   by  t h e   p i s t o n   14  and  t h e   p i s t o n   h e a d   5 0  

i s   s u b j e c t   to   f l u i d   p r e s s u r e   w h i c h   moves   t h e  p l u n g e r  

52  d o w n w a r d l y .   The  m o v e m e n t   of  t h e   p l u n g e r   f o r c e s  

t h e   c o l l a r   44  t h r o u g h   t h e   c a r r i e r   31  a n d ,   as   shown  i n  

F i g u r e   8,  o v e r   a  s h o u l d e r e d   p i n   57.  The  b o r e   53  i n  

t h e   p l u n g e r   a c c o m m o d a t e s   t h e   s p i g o t   58  a t   t h e   end   o f  

t h e   p i n .  

For   f u r t h e r   d e t a i l s   o f   t h e   p i n   57,   r e f e r e n c e   m a y  

be  made  to   t h e   a f o r e m e n t i o n e d   a p p l i c a t i o n .  

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

p r e s s u r e   i s   r e l i e v e d ,   and   i t   w i l l   be  n o t e d   t h a t   t h e  

r e c e s s   45  i s   o p e n   a t   one   s i d e   ( shown  by  t h e   r e f e r e n c e  

59)  so  t h a t   t h e   c a r r i e r   c a n   r e t u r n   w i t h o u t   f o u l i n g   t h e  

p l u n g e r   5 2 .  

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

i s ,   in   i t s   p r e f e r r e d   f o r m ,   i n t e n d e d   f o r   u s e   a s  

p a r t i c u l a r l y   d e s c r i b e d ,   i t   may  h a v e   a  more   g e n e r a l  

u t i l i t y .  



1.  A  d i s p e n s e r   f o r   d i s p e n s i n g   f l e x i b l e   d i s c s  

o v e r   p i n s   o r   s p i g o t s ,   c o m p r i s i n g   a  m a g a z i n e   (33)  f o r   a  . 

s t a c k   of   d i s c s ,   a  c a r r i e r   (31)  a d a p t e d   to   r e c e i v e   a  

s i n g l e   d i s c   (44)  f r o m   one  end  of  t h e   s t a c k   and  b e i n g  

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

f o r c e   t h e r e t o ,   a  p l u n g e r   (52)  a d a p t e d   f o r   f i t t i n g   o r  

f o r c i n g   t h e   d i s c   o v e r   a  p i n   or  s p i g o t ,   means   ( 1 4 , 1 5 , 2 6 ,  

28)  f o r   m o v i n g   t h e   c a r r i e r   so  as  t o   a l i g n   t h e   d i s c   w i t h  

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

a p p l y   s a i d   a x i a l   f o r c e .  

2.  An  a u t o m a t i c   d i s p e n s e r   f o r   d i s p e n s i n g   f l e x i b l e  

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

m a g a z i n e   (33)  f o r   a  s t a c k   of   s a i d   d i s c s ,   a  c a r r i e r   ( 3 1 )  

a d a p t e d   to   r e c e i v e   a  s i n g l e   d i s c   (44)  f r o m   one  end   o f   t h e  

s t a c k   and  b e i n g   c a p a b l e   of   r e l e a s i n g   t h e   d i s c   on  t h e  

a p p l i c a t i o n   o f   a x i a l   f o r c e   t h e r e t o ,   a  h o l l o w   p l u n g e r   ( 5 2 ) ,  

a  r e s e t t a b l e   a c t u a t o r   ( 3 , 1 4 , 1 5 , 2 3 , 2 6 , 2 7 , 2 8 )   f o r   m o v i n g  

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

and  a  r e s e t t a b l e   a c t u a t o r   ( 4 , 5 0 , 5 5 )   f o r   a d v a n c i n g   t h e  

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



3.  A  d i s p e n s e r   a c c o r d i n g   to   c l a i m   1  or   c l a i m   2 

in  w h i c h   t h e   c a r r i e r   i n c l u d e s   a  r e c e s s   (45)  f o r  

a c c o m m o d a t i n g   t h e   d i s c   and  means   (46)  f o r   e n g a g i n g   t h e  

d i s c   a t   t h e   r i m   t h e r e o f ,   to   r e s i s t   b u t   n o t   p r e v e n t   a x i a l  .  

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

4.  A  d i s p e n s e r   a c c o r d i n g   to   c l a i m   3  in   w h i c h  

t h e   means   (46)  f o r   e n g a g i n g   c o m p r i s e s   a  p a r t i a l   s h o u l d e r .  

5.  A  d i s p e n s e r   a c c o r d i n g   t o   c l a i m   4  in   w h i c h  

t h e   c a r r i e r   (31)   c o m p r i s e s   a  p l a t e   p o s i t i o n e d   to   c o v e r  

s a i d   one  end   o f   t h e   s t a c k   and  b e i n g   m o v a b l e   b e t w e e n  

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

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

6.  A  d i s p e n s e r   a c c o r d i n g   to   any  f o r e g o i n g  

c l a i m   in   w h i c h   t h e   c a r r i e r   r o t a t e s   t o   move  t h e  

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

7.  A  d i s p e n s e r   a c c o r d i n g   t o   any  of   c l a i m s   1  t o  

6  in   w h i c h   t h e   m e a n s   or   a c t u a t o r   f o r   m o v i n g   t h e  

c a r r i e r   c o m p r i s e s   a  f l u i d - o p e r a t e d   p i s t o n   ( 1 4 ) .  

8.  A  d i s p e n s e r   a c c o r d i n g   to   c l a i m   7  in   w h i c h  

t h e   p i s t o n   (14)   i s   k e y e d   to   p r e v e n t   t h e   r o t a t i o n   t h e r e o f  



and  i n c l u d e s   a  p a r t   (26)  a d a p t e d   t o   e n g a g e   a  h e l i c a l  

g r o o v e   (20)  in   a  s p i g o t   (28)  w h i c h   i s   s e c u r e d   to   t h e  

c a r r i e r   f o r   c o n j o i n t   r o t a t i o n   t h e r e w i t h .  

9.  A  d i s p e n s e r   a c c o r d i n g   to   any  of   c l a i m s   1 

to   8  in   w h i c h   t h e   p l u n g e r   (52)  c o m p r i s e s   p a r t   of  a  

f l u i d - o p e r a t e d   p i s t o n   ( 5 0 , 5 1 ) .  

10.  A  d i s p e n s e r   a c c o r d i n g   t o   any  of  c l a i m s   1 

to   8  in   w h i c h   t h e   means   or   a c t u a t o r   f o r   m o v i n g   t h e  

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

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

p l u n g e r  .  

11.  A  d i s p e n s e r   a c c o r d i n g   to   c l a i m s   7,  9  a n d  

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

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

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

p r e s s u r e   to   t h e   p i s t o n   ( 5 0 ) ,   w h i c h   f o r m s   p a r t   of   t h e  

means   or   a c t u a t o r   f o r   m o v i n g   t h e   h o l l o w   p l u n g e r .  

12.  A  d i s p e n s e r   a c c o r d i n g   to   any  f o r e g o i n g  

c l a i m   in  w h i c h   t h e   m a g a z i n e   (33)  c o m p r i s e s   a  t u b e   o f  

w h i c h   one  end  i s   a d j a c e n t   to   t h e   c a r r i e r   and  of   w h i c h  

t h e   o t h e r   end   r e c e i v e s   a  r e l e a s a b l e   c l o s u r e .  



13.  A  d i s p e n s e r   a c c o r d i n g   t o   c l a i m   12,  f u r t h e r  

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

u r g i n g   t h e   s t a c k   t o w a r d s   t h e   s a i d   one  end  t h e r e o f .  
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