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Cartridge  filling  apparatus. 

(§7)  The  invention  provides  a  cartridge  filling  apparatus  for 
filling  cartridges  with  a  viscous  material  such  as  mastic,  the 
apparatus  including  a  loading  station  (14),  a  cartridge  filling 
station  (16),  a  cartridge  capping  station  (18)  and  a  packag- 
ing  station.  An  endless  chain  conveyor  (44)  conveys  indi- 
vidual  cartridges  (12)  successively  from  the  loading  station 
to  the  filling  station  where  each  cartridge  is  filled  in  turn  and 
then  to  the  capping  station  where  each  filled  cartridge  is 
capped.  The  cartridges  are  then  dropped  from  the  endless 

^   conveyor  into  the  packaging  station  which  ensures  that  the 
^   cartridges  are  correctly  orientated  for  packaging  and 

directs  the  cartridges  into  a  suitably  positioned  packaging 
such  as  a  cardboard  box  (97). 
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ACTORUM  AG 

T h e   invention  provides  a  cartridge  filling  apparatus  for 
filling  cartridges  with  a  viscous  material  such  as  mastic,  the 
apparatus  including  a  loading  station  (14),  a  cartridge  filling 
station  (16),  a  cartridge  capping  station  (18)  and  a  packag- 
ing  station.  An  endless  chain  conveyor  (44)  conveys  indi- 
vidual  cartridges  (12)  successively  from  the  loading  station 
to  the  filling  station  where  each  cartridge  is  filled  in  turn  and 
then  to  the  capping  station  where  each  filled  cartridge  is 
capped.  The  cartridges  are  then  dropped  from  the  endless 
conveyor  into  the  packaging  station  which  ensures  that  the 
cartridges  are  correctly  orientated  for  packaging  and 
directs  the  cartridges  into  a  suitably  positioned  packaging 
such  as  a  cardboard  box  (97). 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to   a p p a r a t u s   f o r   f i l l i n g  

c a r t r i d g e s   and   t h e   l i k e   w i t h   v i s c o u s   m a t e r i a l  s u c h   as  m a s t i c .  

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

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

p r o c e s s   a u t o m a t e d .   As  w i l l   be  a p p r e c i a t e d ,   t h i s   i s   a  t i m e  

c o n s u m i n g   and  e x p e n s i v e   p r o c e s s ,   in  a d d i t i o n   to   w h i c h   i t   h a s  

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

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

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

The  p r e s e n t   i n v e n t i o n   s e e k s   t o  p r o v i d e   an  i m p r o v e d  

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

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

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

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

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

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

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

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

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

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

t h e n   to   s a i d   c a p p i n g   s t a t i o n .  

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



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

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

a  s u i t a b l y   l o c a t e d   c o n t a i n e r   s u c h   as  a  c a r d b o a r d   b o x .  

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

by  way  of  e x a m p l e ,   w i t h   r e f e r e n c e   to   t h e   a c c o m p a n y i n g   d r a w i n g s ,  

in   w h i c h :  

F i g u r e   1  i s   a  s i d e   e l e v a t i o n   d i a g r a m m a t i c a l l y   i l l u s t r a t i n g  

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

b e i n g   o m i t t e d   f o r   c l a r i t y ;  

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

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

to  c r a d l e s   of  t h e   a p p a r a t u s ;  

F i g u r e   3  i s   a  p l a n   v i e w   of   p a r t   of   t h e   a p p a r a t u s   p a r t i c u -  

l a r l y   i l l u s t r a t i n g   t h e   f i l l i n g   s t a t i o n ;  

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

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

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

a p p a r a t u s ;   a n d  

F i g u r e   6  i s   a  s c h e m a t i c   d i a g r a m   of   a  p n e u m a t i c   c i r c u i t  

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



The  d r a w i n g s   show  a  m a c h i n e  1 0   f o r   f i l l i n g  

c a r t r i d g e s   12,   h e r e  c a r d b o a r d  t u b e s ,   w i t h   a  v i s c o u s   m a t e r i a l  

s u c h   as  a  m a s t i c .   The  a p p a r a t u s   c o m p r i s e s   b a s i c a l l y  

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

l i n e   and  t h r o u g h   w h i c h   e a c h   c a r t r i d g e   12  p a s s e s .   T h e s e  

s t a t i o n s   c o m p r i s e   a  l o a d i n g   s t a t i o n   14,   a  f i l l i n g  s t a t i o n  

16,   a  c a p p i n g   s t a t i o n   18  f r o m   w h i c h   t h e   c a r t r i d g e s   a r e  

e j e c t e d   and   a  p a c k i n g   s t a t i o n   1 9 .  

R e f e r r i n g   f i r s t l y   to   t h e   l o a d i n g   s t a t i o n   14,   t h i s  

c o m p r i s e s   a  h o p p e r   20  w h i c h   i s   l o a d e d   w i t h   c a r t r i d g e s  

12  w h i c h   a r e   to   be  f i l l e d   w i t h   m a s t i c .   In  t h i s   p a r t i c u l a r  

e x a m p l e   t h e   c a r t r i d g e s   12  a r e   p r o v i d e d   a t   one   end   w i t h   a  

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

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

t h e   p l a n e   of   F i g u r e   1.  The  h o p p e r   h a s  a n   a n g l e d  

f l a p   or  s i d e   w a l l   22  w h i c h   is   p i v o t a l l y   m o u n t e d   n e a r  

t h e   u p p e r   end   of   t h e   h o p p e r   and  h a s   a  l o w e r   e d g e   24 

w h i c h   c o - o p e r a t e s   w i t h   an  o p p o s i n g   w a l l   26  of  t h e   h o p p e r  

to  f o r m   an  o p e n i n g   30  t h r o u g h   w h i c h   c a r t r i d g e s   12  a r e  

d i s p e n s e d   one  by  o n e .   Two  or  more   f r e e l y   r o t a t a b l e  

.  r o l l e r s   25  a r e   m o u n t e d   on  a  common  a x i s   on  t h e   u n d e r s i d e  

of  t h e   s i d e   w a l l   22  a d j a c e n t   t h e   l o w e r   e d g e   24  and  p r o j e c t  

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

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

One  or  more   f u r t h e r   r o l l e r s   27  a d j a c e n t   t h e   l o w e r   e n d  



of  t h e   w a l l   26  a r e   a l s o   p r o v i d e d   to   a s s i s t   d i s p e n s i n g .  

P i v o t i n g   of   t h e   s i d e   w a l l   22  i s   e f f e c t e d   by  means   of   a  

d o u b l e   a c t i n g   c y l i n d e r   28.   The  h o p p e r   i s   shown  w i t h  t h e  

w a l l   28  p i v o t e d   i n t o   one   e x t r e m e   p o s i t i o n   to   a l l o w   a  

c a r t r i d g e   12  to   p a s s   t h r o u g h   t h e   o p e n i n g   30  to   a  d i s p e n s e r  

32.   The  c y l i n d e r   28  i s   t h e n   e x t e n d e d   to   p i v o t   t h e   w a l l  

22  i n t o   i t s   u p p e r   e x t r e m e   p o s i t i o n   shown  in  d o t t e d   l i n e s .  

As  can   be  s e e n   f r o m   t h e   d r a w i n g   as  t h e   w a l l   p i v o t s  

u p w a r d l y   t h e   e d g e   24  moves   u n d e r n e a t h   t h e   c a r t r i d g e   12  

i m m e d i a t e l y   a d j a c e n t   t h e   c a r t r i d g e   in  t h e   d i s p e n s e r   3 2  

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

t h e   o p e n i n g   30.   A  r i d g e   34  on  t h e   i n n e r   s u r f a c e   of  t h e  

w a l l   22  d i s t u r b s   t h e   c a r t r i d g e s   r e m a i n i n g   in   t h e   h o p p e r  

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

w o u l d   b l o c k   t h e   h o p p e r .  

The  d i s p e n s e r   32  c o n v e n i e n t l y   c o m p r i s e s   a  n u m b e r  

of  p a r a l l e l   d i s c s   c o a x i a l l y   m o u n t e d   a b o u t   an  a x i s   36  

of  r o t a t i o n   and  p a r t i a l l y   c u t   away  a t   38  to   r e c e i v e   t h e  

c a r t r i d g e   12.   Once  t h e   s i d e   w a l l   22  h a s   b e e n   p i v o t e d  

i n t o   i t s   u p p e r   p o s i t i o n  t h e   d i s p e n s e r   32  i s   p i v o t e d   in  a  

c l o c k w i s e   d i r e c t i o n   as  s e e n  i n   F i g u r e   a b o u t   a x i s  3 6   t o  

d e p o s i t   t h e   c a r t r i d g e   12  o n t o   a  c r a d l e   40 .   R o t a t i o n   o f  

t h e   d i s p e n s e r   32  i s   e f f e c t e d   by  means   of  a  d o u b l e - a c t i n g  

c y l i n d e r   42  whose   p i s t o n  r o d   i s   e c c e n t r i c a l l y   s e c u r e d  

to  t h e   d i s p e n s e r   32  b y  a   l i n k   r o d .   As  shown  t h e   p i s t o n  

r o d   is  f u l l y   e x t e n d e d   to   h o l d   t h e  d i s p e n s e r  3 2  



in  a  p o s i t i o n   to   r e c e i v e   a  c a r t r i d g e   12.  R e t r a c t i o n  

of  t h e   p i s t o n   r o d   r o t a t e s   t h e   d i s p e n s e r   32  t o  

t r a n s f e r   t h e   c a r t r i d g e   12  to   t h e   c r a d l e   4 0 .  

A  p l u r a l i t y   of  s u c h   c r a d l e s   40  a r e   p r o v i d e d   o n  

an  e n d l e s s   c h a i n   and  t h e   c r a d l e s   40  a r e   d r i v e n  

in  a  s t e p w i s e   m a n n e r   a r o u n d   t h e   r o l l e r s   46  by  m e a n s  

of   a  c y l i n d e r   50  of   a  t r a v e r s i n g  u n i t   49  as  i s  

d e s c r i b e d   b e l o w .   The  a c t i o n   of  t h e   c y l i n d e r   5 0  

and  t h u s   t h e   m o v e m e n t   of   t h e   c r a d l e s   40  i s  

s y n c h r o n i s e d   to   r o t a t i o n   of   t h e   d i s p e n s e r   32  t o  

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

a  c a r t r i d g e   12  when  t h e   c y l i n d e r   42  i s   a c t u a t e d   t o  

d i s p e n s e   t h e   c a r t r i d g e .  

The  c y l i n d e r   42  i s   r e t r a c t e d   to   r o t a t e   t h e  

d i s p e n s e r   32  c l o c k w i s e   to   d i s p e n s e   a  c a r t r i d g e   1 2  

i n t o  t h e   a d j a c e n t   c r a d l e   40  and  on  c o m p l e t i o n   o f  

i t s   r e t r a c t i o n   i t   a c t i v a t e s   t h e   c y l i n d e r   50  t o  

move  t h e   c r a d l e   40  i n t o   t h e   f i l l i n g   s t a t i o n   16 

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

f i l l i n g   m a n d r e l   48.   To  e n s u r e   t h a t   e a c h   c a r t r i d g e  

is   a l w a y s   l o c a t e d   a t   t h e   c o r r e c t   h e i g h t   in   t h e  

f i l l i n g   s t a t i o n   i n  r e l a t i o n   to  t h e   f i l l i n g   m a n d r e l   4 8  

t h e   e n d l e s s   c h a i n   i s   s u p p o r t e d   on  a  s p r o c k e t   49  or   t h e  

l i k e   i m m e d i a t e l y   b e n e a t h   t h e   m a n d r e l .   T h i s   e n s u r e s  



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

f o r   e x a m p l e   s l a c k n e s s   in   t h e   c h a i n .   To  p r o v i d e   d r i v e   . 

to   t h e   c r a d l e s   t h e   t r a v e r s i n g   u n i t   49  i s   r a i s e d   by  m e a n s  

of   a  c y l i n d e r   1 3 8  t o   e n g a g e   t h e   p i s t o n   r o d   52  of   t h e  

c y l i n d e r   50  in  t u r n   w i t h   e a c h   c r a d l e   40 .   When  a  

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

138  r e t r a c t s   to   p i v o t   t h e   t r a v e r s i n g   u n i t   49  and  t h u s   t h e  

c y l i n d e r   50  i n t o   e n g a g e m e n t   w i t h   t h e   c r a d l e   40  a t   t h e  

f i l l i n g   s t a t i o n .   E x t e n s i o n   o f   t h e   c y l i n d e r   50  t h e n   m o v e s  

t h e   f i l l e d   t u b e   i n t o   t h e   c a p p i n g   s t a t i o n .   Once  t h e  

c a r t r i d g e   h a s   b e e n   c a p p e d   t h e   c y l i n d e r   138  e x t e n d s   t o  

d i s e n g a g e   t h e   c y l i n d e r   50  and   a l l o w   i t s   r e t r a c t i o n   r e a d y  

f o r   e n g a g e m e n t   w i t h   t h e   f o l l o w i n g   c r a d l e   40.   The  c y l i n d e r  

138  r e m a i n s   r e t r a c t e d   d u r i n g   c a p p i n g   to   m a i n t a i n ,   i n  

c o o p e r a t i o n   w i t h   a  c l a m p i n g   c y l i n d e r   82 ,   t h e   c a r t r i d g e  

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

f o r   c a p p i n g .   As  w i l l   be  a p p r e c i a t e d ,   t h e r e f o r e   t h e  

c h a i n   i s   d r i v e n   in   a  c l o c k w i s e   d i r e c t i o n   as  s e e n   in  F i g u r e   1 

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

d e t e r m i n e d   by  t h e   s t r o k e   of   t h e   p i s t o n   r o d   5 2 .  

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

f i l l i n g   m a n d r e l   48 ,   c o m p l e t i o n  o f   t h e   e x t e n s i o n   s t r o k e  

of  c y l i n d e r   50  a c t u a t e s   a  d o u b l e   a c t i n g   c y l i n d e r   54  t o   d r a w  

t h e   c a r t r i d g e   1.2  o n t o   t h e   m a n d r e l   48.   T h i s   c y l i n d e r   i s  



m o u n t e d   to   one   s i d e   of   t h e   p a t h   of   t h e   c r a d l e s   4 0 ,  

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

56  l y i n g   s u b s t a n t i a l l y   v e r t i c a l l y   a b o v e   t h e   c a r t r i d g e   1 2 .  

The  f r e e   end   of   t h e   p i s t o n   r o d   c a r r i e s   an  a b u t m e n t  

p l a t e   57  and   t h e   p i s t o n   r o d   i s   e x t e n d e d   p r i o r  

to   t h e   m o v e m e n t   of   t h e   c a r t r i d g e   12  i n t o   r e g i s t e r   w i t h  

t h e   m a n d r e l   4 8 .  

When  t h e   c y l i n d e r   54  i s   a c t u a t e d   t h e   p i s t o n   i s  

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

b r i n g i n g   t h e   a b u t m e n t   58  i n t o   e n g a g e m e n t   w i t h   t h e  

c a r t r i d g e   12  d r a w i n g   t h e   l a t t e r   o n t o   t h e   f i l l i n g   m a n d r e l  

48.  Once  t h e   c a r t r i d g e   12  h a s   b e e n   d r a w n   o n t o   t h e   m a n d r e l  

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

p o s i t i o n a l l y   a d j u s t a b l e   s w i t c h   57  w h i c h   a c t u a t e s   t w o  

c o o p e r a t i n g  c y l i n d e r s   5 9  a n d   60  to   e x t e n d   t h e s e   t o  

o p e n   a  m a s t i c   s u p p l y   v a l v e   62  to   a l l o w   m a s t i c   to   f l o w  

u n d e r   p r e s s u r e   t h r o u g h   t h e   h o l l o w   f i l l i n g   m a n d r e l   4 8  

i n t o   t h e   c a r t r i d g e   12.  The  c y l i n d e r s   59  and   60  w i l l  

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

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

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

12  f r o m   t h e   m a n d r e l   48  and  in  o r d e r   to   p r e v e n t   p o c k e t s  

of  a i r   f o r m i n g   in   t h e   m a s t i c   in   t h e   c a r t r i d g e   12  a  

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

p r o v i d e d   by  way  of  t h e   a b u t m e n t   p l a t e   58  and  t h e  



c y l i n d e r   54 .   T h e  r e s i s t a n c e  t o   t h e   m o v e m e n t   of   t h e  

c a r t r i d g e   12  c a n   be  v a r i e d   by  s u i t a b l y   c o n t r o l l i n g  

t h e   v e n t i n g   o f   t h e   c y l i n d e r   54 .   In  i n s t a n c e s   w h e r e  

t h e   m a s t i c   i s   of   a  v e r y   low  v i s c o c i t y   and  t h e r e f o r e  

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

r o d   56  low  p r e s s u r e   a i r   may  be  a p p l i e d   to   t h e   c y l i n d e r  

54  to   e x t e n d   t h e   r o d   5 6 .  

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

f o r m   of   a  r o d   61  w h i c h   i s   s e c u r e d ' a t   one   end   t o   t h e  

a b u t m e n t   p l a t e   58  a b o v e   t h e   p i s t o n   r o d   56,   w i t h   i t s  

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

56.   The  r o d   61  h a s   a  t a p e r e d   end   63  r e m o t e   f r o m   t h e  

a b u t m e n t   p l a t e   58  w h i c h   c o o p e r a t e s   w i t h   two  a x i a l l y  

s p a c e d   a p a r t   a i r   s w i t c h e s   65 ,   67  to   c o n t r o l   t h e   r a t e  

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

a l o n g   t h e   m a n d r e l   48  to   a  p o s i t i o n   w h e r e   i t   i s   c l o s e  

to   b e i n g   f u l l   t h e   t a p e r e d   e n d   63  t r i p s   t h e   f i r s t   s w i t c h  

65 .   T h i s   a c t i v a t e s   t h e   l a r g e r   c y l i n d e r   59  c a u s i n g   i t  

t o  r e t r a c t   and  p a r t i a l l y   c l o s e   t h e   m a s t i c   s u p p l y   v a l v e  

62..,  T h i s   s e r v e s   two  p u r p o s e s .   F i r s t l y ,  i t   a l l o w s  

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

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

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

c o n t r o l   t o   be  e x e r c i s e d   o v e r   t h e   f i l l i n g   of   t h e  

c a r t r i d g e .   C o n t i n u e d   w i t h d r a w a l   e v e n t u a l l y   c a u s e s   t h e  

t a p e r e d   e n d   63  of   t h e   r o d   61  to   t r i p   t h e   s e c o n d   s w i t c h  



67  w h i c h   r e t r a c t s   t h e   s m a l l e r   c y l i n d e r   60  to   c l o s e   t h e  

m a s t i c  s u p p l y   v a l v e  6 2 .   T h i s   e n a b l e s   a c c u r a t e   a n d  

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

w i t h   a  t o l e r a n c e   as  low  as  0 . 5 % .   The  p o s i t i o n s   o f  

t h e   s w i t c h e s   65 ,   67  and  t h e  d e g r e e   to   w h i c h   a c t u a t i o n  

of  c y l i n d e r   59  c l o s e s   t h e   m a s t i c   s u p p l y   v a l v e   62  a r e  

a d j u s t a b l e   as  i s   t h e   a x i a l   p o s i t i o n   of   t h e  r o d   61  t o  

v a r y   t h e   f i l l e d   w e i g h t   o f  a   c a r t r i d g e .  

The  t r i p p i n g   of   s w i t c h   67  a l s o   r e t r a c t s   c y l i n d e r  

138  to  r a i s e   t h e   t r a v e r s i n g   u n i t   and  e n g a g e   t h e   c y l i n d e r  

50  w i t h   t h e   c r a d l e   40 ,   r a i s i n g   t h e   l a t t e r   s l i g h t l y .   T h e  

f u l l   r e t r a c t i o n   o f   c y l i n d e r   138  a c t u a t e s   a  f u r t h e r  

c y l i n d e r   64  w h i c h   r e t r a c t s   to   r a i s e   a  f i n e - p o s i t i o n i n g  

d e v i c e   i n t o   j u x t a p o s i t i o n   w i t h   t h e   o p e n   e n d  o f   t h e  

c a r t r i d g e .   A  f u r t h e r   c y l i n d e r   66  of   t h e   f i n e - p o s i t i o n i n g  

d e v i c e   t h e n   e x t e n d s   to   p o s i t i o n   t h e   open   end  of  t h e  

c a r t r i d g e   l e v e l   w i t h   t h e   end   of   t h e   f i l l i n g   m a n d r e l   4 8 .  

E x t e n s i o n   of   c y l i n d e r   66  to   a b o u t   h a l f w a y   t r i p s   a  one   w a y  

t r i p   v a l v e   150  to   c a u s e   c y l i n d e r   54  to   be  r a p i d l y  

e x t e n d e d   to   i t s   f u l l e s t   e x t e n s i o n   r e a d y   f o r   t h e   n e x t  

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

66  r e a c h e s   i t s   f u l l   e x t e n s i o n   i t   a c t i v a t e s   t h e   c y l i n d e r  

50  ( p r o v i d e d   c y l i n d e r   42  i s   f u l l y   r e t r a c t e d )   to   move  t h e  

c r a d l e   4 0  c a r r y i n g   t h e   c a r t r i d g e   12  to   t h e   c a p p i n g  

s t a t i o n   18.  As  t h e   o p e n   end   o f  t h e   c a r t r i d g e   12  moves   p a s t  

t h e   m a n d r e l   48  t h e   l a t t e r   w i p e s   t h e   end  e d g e   of   t h e  

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



t h e   m a c h i n e   or   t h e   o u t s i d e   o f   t h e   c a r t r i d g e .   In  o r d e r   t o  

p r e v e n t   a x i a l  m o v e m e n t   of   t h e   c a r t r i d g e   12  d u r i n g   t h i s  

o p e r a t i o n   a  c y l i n d e r   70  i s   a l s o   a c t u a t e d   by  f u l l  

r e t r a c t i o n   of   c y l i n d e r   138  to   b r i n g   s u i t a b l e   c l a m p i n g  

means   s u c h   as  a  p r e s s u r e   p l a t e   72  i n t o   a b u t m e n t   w i t h  

t h e   c a r t r i d g e   12.  The  p r e s s u r e   t h a t   can   be  a p p l i e d   b y  

t h e   p l a t e   72  to   t h e   c a r t r i d g e   12  i s   of  c o u r s e   l i m i t e d   t o  

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

The  c a p p i n g   s t a t i o n   h a s   a  c ap   m a g a z i n e   74  s u c h   a s  

a  bowl   f e e d e r   w h i c h   r e c e i v e s   c a p s   and  c o n d u c t s   t h e s e   o n e  

by  one  down  a  s p i r a l   f e e d e r   t r a c k   75  of   t h e   f e e d e r   and   a  

m a g a z i n e   c h u t e   76  to   a  c a p p i n g   p o i n t   78.  The  c a p s   may  b e  

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

and   i t   i s   i m p o r t a n t   t h a t   t h e y   be  p r e s e n t e d   to   t h e  

c a r t r i d g e s   12  w i t h   t h e   b a s e   o f   t h e   c ap   f a c i n g   t h e   o p e n  

end   of   t h e   c a r t r i d g e .   To  t h i s   e n d  t h e   f e e d e r   t r a c k  i s  

f o r m e d   w i t h   n o t c h e s   300  in  i t s   r a d i a l l y   i n n e r   e d g e   so  t h a t  

a  cup   w h i c h   r u n s   o n t o   t h e . l e a d e r   t r a c k   u p s i d e   down,   t h a t  

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

by  t h e   t r a c k   and   w i l l   d r o p   o v e r   t h e   t r a c k   e d g e   b a c k   i n t o  

t h e   bowl  of   t h e   f e e d e r .  

As  c y l i n d e r   50  r e a c h e s   i t s   f u l l y   e x t e n d e d   p o s i t i o n  

i t   a c t u a t e s   a  c y l i n d e r   82  w h i c h   c l a m p s   t h e   c a r t r i d g e   1 2  

in   p o s i t i o n   a t   t h e   c a p p i n g   s t a t i o n   and   p u s h e s   t h e  



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

to   t h e   c a p p i n g   p o i n t   78  b e c a u s e   o f   t h e   c y l i n d e r ' s  

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

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

a t t i t u d e .   The  e x t e n s i o n   of  c y l i n d e r   82  a c t u a t e s   a  

f u r t h e r   c y l i n d e r   84  w h o s e   p i s t o n   r o d   86  c a r r i e s   a  p r e f e r a b l y  

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

78.  E x t e n s i o n   of   t h e   p i s t o n   r o d   86  e n g a g e s   t h e   c a p p i n g  

h e a d   in  a  cap   a t   t h e   c a p p i n g   p o i n t   78  and  d r i v e s   t h e  

l a t t e r   i n t o   t h e   o p e n   end   o f   t h e   c a r t r i d g e   12  t h u s  

c o m p l e t i n g   t h e   c a p p i n g   o p e r a t i o n .  

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

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

t h e   cap   and  t h i s   c o m p r e s s e d   a i r   can   t h e n   f o r c e   t h e   c a p  

o u t   of  t h e   c a r t r i d g e   a f t e r   t h e   c y l i n d e r   84  w i t h d r a w s   t h e  

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

is   e i t h e r   p r o v i d e d   w i t h   or  c o n s t r u c t e d   in  t h e   f o r m   o f  

a  f u r t h e r   c y l i n d e r   88  w h o s e   p i s t o n   r o d   89  i s   e x t e n d a b l e  

to   a b u t   a  c ap   i n s e r t e d   i n t o   a  c a r t r i d g e   by  t h e   c a p p i n g  

h e a d .   The  f u l l   e x t e n s i o n   of   c y l i n d e r   84  to  d r i v e   a  c a p  

i n t o   t h e   c a r t r i d g e   c a u s e s   t h e   c y l i n d e r   84  t h e n   to   r e t r a c t  

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

to  m a i n t a i n   t h e   p i s t o n   r o d   89  in  a b u t m e n t   w i t h  t h e   c a p ,  

t h u s   r e t a i n i n g   t h e   l a t t e r   on  t h e   c a r t r i d g e .   R e t r a c t i o n  

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



r e t r a c t i o n   of   c y l i n d e r   138 .   T h e  d e l a y   a l l o w s   a n y  

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

t h e   c ap   b e f o r e   t h e   c a p p i n g   c y l i n d e r   p i s t o n   r o d   89  i s  

w i t h d r a w n .   The  f u l l   e x t e n s i o n   o f   c y l i n d e r   84  a l s o  

r e s u l t s   i n  c y l i n d e r   139  to   e x t e n d   and   l o w e r   t h e  

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

84  and  s u b s e q u e n t   e x t e n s i o n   of   c y l i n d e r   138  c a u s e s  

c y l i n d e r   5 0  t o   r e t r a c t ,   r e a d y   f o r   a n o t h e r   c y c l e .   F u l l  

r e t r a c t i o n   of   c y l i n d e r   50  a c t u a t e s   c y l i n d e r   138  w h i c h  

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

r e a d y   t o   m o v e  t h e   f o l l o w i n g - f i l l e d   c a r t r i d g e   12  i n t o   t h e  

c a p p i n g   s t a t i o n .   As  t h e   c h a i n   44  c o n t i n u e s   i t s  

m o v e m e n t   a b o u t   t h e   r o l l e r s   46  t h e   c a p p e d   c a r t r i d g e s  

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

h a n d   r o l l e r   4 6 .  

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

p o i n t   78  to   i n h i b i t   o p e r a t i o n   of  t h e   c y l i n d e r   84  in   t h e  

a b s e n c e   of  a  c a p .   A  U - s h a p e d   m a g n e t   90  i s   a l s o   p r o v i d e d  

a t   t h e   c a p p i n g   p i n t   78  t o   p o s i t i o n   e a c h   m e t a l   c a p   - 

c o r r e c t l y   p r i o r   to   a c t u a t i o n   of  t h e   c y l i n d e r   8 4 .  

P l a s t i c s   c a p s   a l s o  s i t   on  t h e   m a g n e t .   R e s i s t a n c e   t o  

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

two  c o i l   s p r i n g s   91  w h i c h   p a r t   u n d e r   p r e s s u r e   to   a l l o w  

t h e   c a p   to   be  f o r c e d   t h e r e b e t w e e n   i n t o   t h e   c a r t r i d g e .  



The  m a s t i c   s u p p l y   v a l v e   62  i s   p r e v e n t e d   f r o m  

o p e n i n g  u n t i l   t h e  c y l i n d e r   84  e x t e n d s .   The  c a p p e d  

c a r t r i d g e s   d r o p   f r o m   t h e   c r a d l e s   40  o n t o   a  c h u t e   43  w h i c h  

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

t r a y   95.   The  l a t t e r   h o l d s   a  box  97  in  an  a t t i t u d e  

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

g r a v i t y   s t a c k   t h e m s e l v e s   in  t h e   box  i n - s u b s t a n t i a l l y  

h o r i z o n t a l   a t t i t u d e s   w i t h   t h e i r   a x e s   a l i g n e d .   T o  

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

is  i n c l i n e d   to   t h e   h o r i z o n t a l   a t   a  s h a l l o w   a n g l e  

f r o m   one  s i d e   to   t h e   o t h e r   and  i n c l u d e s   a  f l a p   99  

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

c h u t e   and  a l i g n s   i t   w i t h   i t s   l o n g i t u d i n a l   a x i s   s u b s t a n t i a l l y  

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

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

o   f i l l   a  box  and   t h e n   s t o p   to   a l l o w   t h e   f i l l e d   b o x  

to   be  r e p l a c e d   w i t h   a n  e m p t y   b o x .  

F i g u r e   6  i l l u s t r a t e s   a  p n e u m a t i c   c i r c u i t   f o r  

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

a b o v e .   The  v a r i o u s   c y l i n d e r s   i l l u s t r a t e d   in  F i g u r e s  

1  to   4  a r e   g i v e n   l i k e   r e f e r e n c e   n u m e r a l s   in  F i g u r e   6 .  



The  p n e u m a t i c   c i r c u i t   shown  in   F i g u r e   6  i s   s u p p l i e d   w i t h  

c o m p r e s s e d  g a s   s u c h   as  a i r   f r o m   a  s o u r c e   2 0 0  t h r o u g h   p r e s s u r e  .  

r e d u c i n g   v a l v e s   202  and  204  to   r e s p e c t i v e   a i r   r e s e r v o i r s   2 0 6  

and   208 .   The  f i r s t   r e s e r v o i r   206  i s   t h e   m a i n   a i r   r e s e r v o i r   a n d  

s e r v e s   a l l   of   t h e   c y l i n d e r s   e x c e p t   f o r  c y l i n d e r s   59  and   60 .   T h e  

s e c o n d   r e s e r v o i r   208  s e r v e s   c y l i n d e r s   59  and   60  to   e n s u r e   t h a t  

c u t   o f f   of  t h e   m a s t i c   s u p p l y   v a l v e   62  by  t h e   c y l i n d e r s   59  a n d  

60  i s   u n a f f e c t e d   by  f l u c t u a t i o n s   in   p r e s s u r e   w h i c h  o c c u r   i n  

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

s u p p l y   v a l v e   t o   be  c o n t r o l l e d   e x t r e m e l y   a c c u r a t e l y .   The  t w o  

r e s e r v o i r s   206  and  208  h a v e   r e s p e c t i v e   m a i n   o u t p u t   a i r  l i n e s  

210  and  212  w h i c h   b r a n c h   to   t h e   a s s o c i a t e d   v a l v e s   and   c y l i n d e r s .  

The  v a l v e s   1 0 2 - 1 2 0   a r e   f i v e - p o r t   t w o - p o s i t i o n  a i r   v a l v e s   h a v i n g  

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

c  and  d.  T h e s e   v a l v e s   c o n t r o l   t h e   e x t e n s i o n   and   r e t r a c t i o n   o f  

t h e   a s s o c i a t e d   c y l i n d e r s .   A  p l u r a l i t y   of   i n t e r p i l o t s .   124  a r e  

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

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

e x t e n d e d .   A d d i t i o n a l   i n t e r p i l o t s   126  a r e   p r o v i d e d ,   t h e s e   b e i n g  

a c t u a t e d   when  t h e   a s s o c i a t e d   c y l i n d e r   i s   f u l l y   r e t r a c t e d .   T h e  

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

t h e   v a r i o u s   p i l o t   i n p u t s   of   t h e   v a l v e s   1 0 2 - 1 2 0   in   d e p e n d e n c e   o n  

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

shown  in   t h e i r   a c t u a t e d   p o s i t i o n s .  

The  c o m p r e s s e d   a i r   s o u r c e   200  i s   in   f a c t  c o n n e c t e d   t o   t h e  

m a i n   a i r   r e s e r v o i r   206  t h r o u g h   an  e x h a u s t   s a f e t y   v a l v e   212  w h i c h  

in   t u r n   i s   c o n t r o l l e d   t h r o u g h   a  f u r t h e r   s a f e t y   v a l v e   214  and  a  



m a i n   ON/OFF  m a n u a l l y   o p e r a t e d   v a l v e   2 1 6 .   When  o p e n ,   t h e   l a t t e r  

c o u p l e s   t h e   a i r   p r e s s u r e   s o u r c e   200  t h r o u g h   t h e   s a f e t y   v a l v e   2 1 4  

t o   t h e   p i l o t   i n p u t   of   t h e   e x h a u s t   s a f e t y   v a l v e   212  to   m a i n t a i n  

t h e   l a t t e r   o p e n .   The  s a f e t y   v a l v e   214  i s   m a i n t a i n e d   o p e n   by  a i r  

p r e s s u r e   a p p l i e d   to   i t s   p i l o t   i n p u t   by  way  of   a  b r a n c h   l i n e   f r o m  

t h e   ma in   ON/OFF  v a l v e   2 1 6 .   The  b r a n c h   l i n e   i s   c o u p l e d   t h r o u g h  

v a r i o u s   s a f e t y   v a l v e s   218  w h i c h   c l o s e   t h e   b r a n c h   l i n e   w h e n ,   f o r  

e x a m p l e ,   s a f e t y   d o o r s   or   c o v e r s   of  t h e   a p p a r a t u s   a r e   o p e n e d   t o  

c l o s e   t h e   s a f e t y   v a l v e   214  and  c u t   o f f   t h e   a i r   s u p p l y   f r o m   t h e  

r e s e r v o i r   2 0 6 .  

In  t h i s   e v e n t   t h e   c y l i n d e r s   59  and  60 ,   b e i n g   s u p p l i e d   f r o m  

t h e   r e s e r v o i r   2 0 8 ,   w i l l   c o n t i n u e   to   o p e r a t e   u n t i l   t h e   m a s t i c  

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

I f   we  c o n s i d e r   t h e   s e q u e n c e   of  o p e r a t i o n   of   t h e   m a c h i n e  

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

f r o m   t h e   h o p p e r   20  t h e   c y l i n d e r   28  i s   e x t e n d e d   by  c o m p r e s s e d   a i r  

s u p p l i e d   t h r o u g h   v a l v e   102  to   l i n e   28b .   T h i s   e x t e n s i o n   of   . 

c y l i n d e r   28  l i f t s   t h e   s i d e   w a l l   22  of   t h e   h o p p e r   to   s e l e c t   a  

s i n g l e   c a r t r i d g e   12  b e t w e e n   t h e   r i d g e   34  and   t h e   o p p o s i n g   w a l l  

26 .   The  f u l l   e x t e n s i o n   of  t h e   c y l i n d e r   28  a l s o   t r i g g e r s   t h e  

a s s o c i a t e d   i n t e r p i l o t   124  to   c o n n e c t   t h e   m a i n   a i r   l i n e   210  t o  

t h e   p i l o t   i n p u t   204g  of   v a l v e   104 .   The  l a t t e r   i s   t h u s   s w i t c h e d  

to   s u p p l y   c o m p r e s s e d   a i r   to   c y l i n d e r   42  e x t e n d i n g   c y l i n d e r   4 2  

and   r o t a t i n g   t h e   d i s p e n s e r   32  r e a d y   to   r e c e i v e   t h e   s e l e c t e d  

c a r t r i d g e .   The  f u l l   e x t e n s i o n   of  c y l i n d e r   42  t r i g g e r s   i t s  

i n t e r p i l o t   124  t o   t r i p   v a l v e   102  c a u s i n g   t h e   c y l i n d e r   28  t o  



r e t r a c t   and  d r a w   t h e   s i d e   w a l l   22  d o w n w a r d l y   a l l o w i n g   t h e  

s l e c t e d   c a r t r i d g e   12  to   d r o p   i n t o   t h e   d i s p e n s e r   32 .   A  s e n s o r  .  

in   t h e   d i s p e n s e r   32  s e n s e s   t h e   p r e s e n c e   o f   a  c a r t r i d g e   a n d  

r e v e r s e s   v a l v e   104  to   i n i t i a t e   r e t r a c t i o n   of   t h e   c y l i n d e r   4 2  

t h u s   l o w e r i n g   t h e   s e l e c t e d   c a r t r i d g e   12  o n t o   a  c r a d l e   4 0  

p o s i t i o n e d   to   r e c e i v e   t h e   c a r t r i d g e   12.   F u l l   r e t r a c t i o n   o f  

t h e   c y l i n d e r   42  t r i g g e r s   t h e   a s s o c i a t e d   i n t e r - p i l o t   126  w h i c h  

a c t u a t e s   t h e   v a l v e   106  t o   e x t e n d   t h e   c y l i n d e r   50.   E x t e n s i o n   o f  

t h e   c y l i n d e r   50  m o v e s   t h e   s e l e c t e d   c a r t r i d g e   on  t h e   c r a d l e   4 0  

i n t o   t h e   c a r t r i d g e   f i l l i n g   s t a t i o n   16,   t h e   p r e v i o u s l y   f i l l e d  

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

t h e   c a p p i n g   s t a t i o n   1 8 .  

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

c a r r i e d   i n t o   t h e   f i l l i n g   s t a t i o n   t h e   c y l i n d e r   54  i s   f u l l y  

. e x p e n d e d   t o   p r e v e n t   t h e   a b u t m e n t   p l a t e   58  f o u l i n g   t h e   c a r t r i d g e .  

i s   e f f e c t e d   b y  t h e   o n e - w a y   t r i p   v a l v e   150  w h i c h   i s  

c e n t a n i c a l l y   t r i p p e d   by  c y l i n d e r   66  as  i t   e x t e n d s .   The  v a l v e  

1 5 0  t h e n  a p p l i e s   p r e s s u r i s e d   a i r   to   a  p i l o t   i n p u t   c  of   a  

v a l v e  1 0 9   to   s w i t c h   t h e   l a t t e r   and   a p p l y   p r e s s u r i s e d  a i r   t o  

c y l i n d e  5 4   to   e x t e n d   t h e   l a t t e r .  

The  p r e s s u r i s e d   a i r   i s   f e d   t o   t h e   c y l i n d e r   59  f r o m   t h e  

m a i n   a i r   l i n e   210  t h r o u g h   a  f l o w   c o n t r o l   v a l v e   1 5 2 ,   o p e n   v a l v e  

1 0 8 ,   a  f u r t h e r   f l o w   c o n t r o l   v a l v e   1 5 4 ,   v a l v e   109  and  a  f u r t h e r  

o p e n   v a l v e   113 .   When  c y l i n d e r   54  i s   f u l l y   e x t e n d e d   i t   t r i p s  

a  f u r t h e r   o n e - w a y   t r i p   v a l v e   156  w h i c h   a p p l i e s   p r e s s u r i s e d   a i r  

t o   p i l o t   i n p u t s   c  and   d  of   v a l v e   109  and   113  to   s w i t c h   t h e s e  



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

54  l e a v i n g   t h e   c y l i n d e r   f r e e   of   p r e s s u r i s e d   a i r   or   v a c c u u m .  

The  f u l l   e x t e n s i o n   of   t h e   c y l i n d e r   50  a c t u a t e s   t h e  

a s s o c i a t e d   i n t e r - p i l o t   124  to   t r i p   v a l v e   1 0 2  a n d   c a u s e   t h e  

c y l i n d e r   28  to   e x t e n d   and  c o m m e n c e   s e l e c t i o n   of  a  f u r t h e r  

c a r t r i d g e   in   t h e   h o p p e r   20.   A c t u a t i o n   of  t h e   a s s o c i a t e d   i n t e r -  

p i l o t   124  a l s o   t r i p s   v a l v e s   1 0 8 ,   1 1 2 ,   118  and  1 2 0  a n d   c a u s e s  

r e t r a c t i o n   of  c y l i n d e r s   54  and   66 ,   e x t e n s i o n   of   c y l i n d e r s  

64  and  8 2 . a n d   r e t r a c t i o n   of  c y l i n d e r   70.   C y l i n d e r   82  e x t e n d s  

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

c a p p i n g   s t a t i o n   18  w h i l e   r e t r a c t i o n   of   c y l i n d e r   54  d r a w s   t h e  

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

48 .   The  r e t r a c t i o n   of   c y l i n d e r   66  and  e x t e n s i o n   of  c y l i n d e r  

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

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

f i l l i n g   m a d r e l   48  o n c e   t h e   c a r t r i d g e   h a s   b e e n   f i l l e d .  

C o m p r e s s e d   a i r   to   t h e   i n t e r p i l o t   124  of  c y l i n d e r   50  i s   s u p p l i e d  

v i a   l i n e   66b  of  c y l i n d e r   66  so  t h a t   t h e   c y l i n d e r s   28 ,   54,   64 ,   6 6  

and   82  a r e   a c t u a t e d   o n l y   when  t h e   c y l i n d e r   50  i s   in  i t s   e x t e n d e d  

s t a t e .   R e f e r r i n g   to   c y l i n d e r   82 ,   a t   i t s   f u l l y   e x t e n d e d   p o s i t i o n  

i t   a c t u a t e s   t h e   a s s o c i a t e d   i n t e r - p i l o t   124  w h i c h   c a u s e s   t h e  

v a l v e   116  to   e x t e n d   c y l i n d e r   84  and   f o r c e   a  c ap   i n t o - - t h e   e n d  

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

t h e   i n t e r p i l o t   to   t h e   v a l v e   116  i s   c o n t r o l l e d   by  a  v a l v e   1 3 2  

w h i c h   i s   t h e   c ap   s e n s o r .   I f   no  c a p   i s   p r e s e n t   t h e n   t h e   v a l v e  

132  r e m a i n s   c l o s e d   p r e v e n t i n g   e x t e n s i o n   of  t h e   c y l i n d e r   8 4 .  

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



p r i o r   to   f i l l i n g   o f   t h e   c a r t r i d g e   a t   t h e   f i l l i n g   s t a t i o n   1 6 .  

I n  t h i s   e v e n t - i t   i s   n o t   n e c e s s a r y   t o   r e s t a r t   t h e   m a c h i n e  

m a n u a l l y .   Once   a  c a p   i s   s e n s e d   a t   t h e   c a p p i n g   p o i n t   78  t h e  

v a l v e   132  i s   o p e n e d   and   t h e   m a c h i n e   c y c l e   c o n t i n u e s .  

R e f e r r i n g   t o   t h e  c a r t r i d g e   w h i c h   has   b e e n   d r a w n   o n t o   t h e  

f i l l i n g   m a n d r e l   48 ,   as  i s   m e n t i o n e d   a b o v e ,   o n c e   t h e   c a r t r i d g e  

h a s   b e e n   d r a w n   o n t o   t h e   m a n d r e l   48  to   t h e   f u l l y   on  p o s i t i o n   i t  

t r i g g e r s   an  a i r   s w i t c h   57  w h i c h   o p e n s   a  p i l o t   l i n e   f r o m   l i n e   8 4 b  

of   c y l i n d e r   84  t o   p i l o t   i n p u t s   c  of   v a l v e s   110  and   111  to   c a u s e  

c y l i n d e r s   59  a n d  6 0   to   e x t e n d   an  o p e n   t h e   m a s t i c   s u p p l y   v a l v e   6 2 .  

The  s w i t c h   a l s o   c u t s   o f f   t h e   a i r   s u p p l y   to   c y l i n d e r   54  a l l o w i n g  

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

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

p r o v i d e d   by  c y l i n d e r   54  t o   m o v e m e n t   of   t h e   c a r t r i d g e   12  may  b e  

v a r i e d   by  m e a n s   of   a  r e l i e f   v a l v e   1 3 6 .   T h e r e   may  be  o c c a s i o n s ,  

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

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

t h e   c y l i n d e r   54.   The  e x t e n s i o n   of   c y l i n d e r   54  i s   t h e r e f o r e  

g i v e n   some  a s s i s t a n c e   by  f e e d i n g   a i r   a t  a   r e d u c e d   p r e s s u r e   t o  

t h e   c y l i n d e r   54 .   To  t h i s   end   a  p r e s s u r e   a s s i s t   v a l v e   160  a n d  

p r e s s u r e   r e d u c i n g   v a l v e   162  a r e   c o n n e c t e d   b e t w e e n   t h e   m a i n   a i r  

l i n e   o u t p u t   o f   v a l v e   108  and   t h e   a i r   i n p u t   of  v a l v e   1 1 3 .   W h e n  

m a n u a l l y   a c t u a t e d   t h e   v a l v e   160  w i l l   p r o v i d e   a  c o n t r o l l e d  

e x t e n s i o n   of   c y l i n d e r   54  when  t h e   v a l v e s   108  and   113  a r e   c o r r e c t l y  

s e t .   The  p r e s s u r e   a s s i s t a n c e   g i v e n   c an   be  r e g u l a t e d   b y  

a d j u s t m e n t   o f   t h e   p r e s s u r e   r e d u c i n g   v a l v e   1 6 2 .  



The  e x t e n s i o n   of  c y l i n d e r   84  a c t u a t e s   i t s   i n t e r p i l o t   1 2 4  

w h i c h   i s   c o n n e c t e d   d i r e c t l y   to   t h e   m a i n   a i r   l i n e   210  t h r o u g h  

v a l v e   108 ,   and  to   t h e   p i l o t   i n p u t s   c ,   d  and   d  r e s p e c t i v e l y   of   t h e  

v a l v e s   114 ,   116  and   118 .   The  v a l v e s   114 ,   116  and   118  a r e   t h u s  

t r i p p e d   to   e x t e n d   c y l i n d e r   1 3 8 ,   l o w e r i n g   t h e   t r a v e r s i n g   u n i t ,   t o  

r e t r a c t   c y l i n d e r s   84  and  82  and  e x t e n d   c y l i n d e r   8 8 .  

R e t r a c t i o n   of   c y l i n d e r   82  r e l e a s e s   t h e   c a p p e d   c a r t r i d g e  

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

t h e   c a p p i n g   s t a t i o n   on  t h e   n e x t   s t e p   m o v e m e n t   of   t h e   c h a i n   4 4 .  

R e t r a c t i o n   of   c y l i n d e r   84  a c t u a t e s   i t s   i n t e r p i l o t   126  to   t r i p  

v a l v e   106  and  r e t r a c t   c y l i n d e r   50  r e a d y   to   move  t h e   c h a i n   t o  

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

The  a i r   l i n e   to   t h e   i n t e r p i l o t   126  of   c y l i n d e r   84  i s   c o n t r o l l e d  

by  t h e   i n t e r p i l o t   1 2 4  o f   c y l i n d e r   138  so  t h a t   t h e   c y l i n d e r   5 0  

i s   n o t   r e t r a c t e d   u n l e s s   t h e   c y l i n d e r   138  i s   f u l l y   e x t e n d e d   a n d  

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

s t a t i o n   f i l l s   and  d r a w s   o f f   t h e  m a n d r e l  t h e   a i r   s w i t c h   65  o p e n s  

t o   t r i p   v a l v e   1 1 0  t o   r e t r a c t   c y l i n d e r   59  and  t h e n   a i r   s w i t c h  

67  t r i p s   v a l v e   111  to   r e t r a c t   c y l i n d e r   60  and  f u l l y   c l o s e   t h e  

m a s t i c   s u p p l y   v a l v e .   When  o p e n e d ,   t h e   a i r   s w i t c h   67  a l s o  

f e e d s   c o m p r e s s e d   a i r   to   t h e   i n t e r p i l o t s   126  and   124  r e s p e c t i v e l y  

of   t h e   c y l i n d e r s   50  and  66.   S i n c e   t h e   c y l i n d e r   50  i s   r e t r a c t e d  

i t s   i n t e r p i l o t   i s   o p e n ,   t h u s   t r i p p i n g   v a l v e   114  to   r e t r a c t  

c y l i n d e r   138  and  o p e n   i t s   i n t e r p i l o t   s w i t c h   1 2 6 .   T h i s   c a u s e s  

c y l i n d e r . 6 4   t o   r e t r a c t   and  c y l i n d e r   66  to   e x t e n d   and   p r e c i s e l y  

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

f i l l i n g   m a n d r e l   48 .   E x t e n s i o n   of   t h e   c y l i n d e r   66  o p e n s   t h e  



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

i n t e r p i l o t   126  of   t h e   c y l i n d e r   42  t o   c a u s e   e x t e n s i o n   of   c y l i n d e r  

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

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

o p e n   end  of   t h e   c a r t r i d g e   to   be  w i p e d   by  t h e   end   of  t h e   f i l l i n g  

m a n d r e l   48  as  t h e  c a r t r i d g e   moves   p a s t   t h e   e n d .   The  o p e n i n g  

of   t h e   i n t e r p i l o t   126  of   c y l i n d e r   138  a l s o   t r i p s   v a l v e s   120  a n d  

117 .   The  f o r m e r   v a l v e   c a u s e s   e x t e n s i o n   of   c y l i n d e r   70  to   b r i n g  

t h e   p r e s s u r e   p l a t e   72  i n t o   a b u t m e n t   w i t h   t h e   c a r t r i d g e   12  a n d  

p r e v e n t   a x i a l   m o v e m e n t   of   t h e   l a t t e r   as  i t s   o p e n   end  i s   w i p e d  

by  t h e   m a n d r e l   e d g e .   E x t e n s i o n   of   c y l i n d e r   70  i s   e f f e c t e d   t h r o u g h  

a  p r e s s u r e   r e d u c i n g   v a l v e   210  t o  p r e v e n t   c a r t r i d g e   d a m a g e ' d u e   t o  

e x c e s s   p r e s s u r e   b e i n g   a p p l i e d   by  t h e   p l a t e   72 .   The  v a l v e   2 1 0  

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

r e t r a c t i o n   o f   t h e   c y l i n d e r   70 .   The  t r i p p i n g   of   v a l v e   117  c a u s e s  

r e t r a c t i o n   of   t h e   c a p p i n g   h e a d   c y l i n d e r   88.   The  o p e n i n g   o f  

i n t e r p i l o t   124  of  c y l i n d e r   66  a l s o   t r i p s   t h e   v a l v e   1 0 6  t h r o u g h  

t h e   i n t e r p i l o t   1 2 6  o f   c y l i n d e r   42  to   e x t e n d   t h e   c y l i n d e r   50  t o  

move  t h e   c a r t r i d g e s   on  t h e   c r a d l e s   f o r w a r d   one   s t e p .  



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

by  two  main   c o n t r o l   v a l v e s   400  and  402  w h i c h   p r o v i d e   r e s p e c t i v e l y  

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

The  p o s i t i o n   of   t h e   two  v a l v e s   and  o t h e r   m a n u a l l y   a c t u a t e d  

v a l v e s   is   s h o w n  o n   a  c o n t r o l   p a n e l   404 .   A c t u a t i o n   of  t h e   c o n t r o l  

v a l v e   400  a l l o w s   t h e   m a c h i n e   to   o p e r a t e   c o n t i n u o u s l y   to   p r o d u c e  

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

on  a  p n e u m a t i c   c o u n t e r   406  w h i c h   s t o p s   t h e   m a c h i n e   when  t h e  

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

210  t h r o u g h   two  s u b s i d i a r y   c o n t r o l   v a l v e s   408  and  410  w h i c h   a r e  

n o r m a l l y   o p e n ,   t h r o u g h   t h e   v a l v e   400  and  a  s p r i n g   r e t u r n   v a l v e  

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

of  t h e   m a c h i n e   t h e   s p r i n g   r e t u r n   v a l v e   412  i s   a c t u a t e d   by  a  

c o n s t a n t   p i l o t   a i r   p r e s s u r e   s i g n a l   f r o m   t h e   c o u n t e r   406  t o  

m a i n t a i n   t h e   l i n e   f r o m   t h e   c o n t r o l   v a l v e   400  o p e n .   The  c o u n t   o f  

t h e   c o u n t e r   406  is   o p e r a t e d   by  a i r   p u l s e s   d e l i v e r e d   t h r o u g h  

v a l v e   112  f r o m  t h e   ma in   a i r   l i n e   210 .   When  t h e   c o u n t   i s  

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

is   r e l i e v e d   and  t h e   v a l v e   412  c l o s e s   t h e   l i n e   f rom  t h e   m a i n  

v a l v e   400  to   s t o p   o p e r a t i o n   o f  t h e   a p p a r a t u s .   The  c o u n t e r   i s  

r e s e t ,  b y   m a n u a l   a c t u a t i o n   of   a  r e s e t   v a l v e   414  and  t h e   c y c l e  

r e c o m m e n c e s .   S i n g l e   c y c l e   o p e r a t i o n   of  t h e   a p p a r a t u s   is   e f f e c t e d  

by  m a n u a l   a c t u a t i o n   of  t h e   s i n g l e   c y c l e   c o n t r o l   v a l v e   4 0 2 .  

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

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

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

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



as  p r e v i o u s l y   d e s c r i b e d .   The  two  c o n t r o l   v a l v e s   408  and  4 1 0  

e n a b l e   t h e s e   l a s t   two  c y l i n d e r s   to   be  c a p p e d .   M a n u a l   a c t u a t i o n  

of   b o t h   of  t h e s e   v a l v e s   408  and  410  e n s u r e s  t h a t   t h e   m a c h i n e  

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

w i t h   t h e   e x c e p t i o n   t h a t   c y l i n d e r s   59  and   60  w i l l   n o t   be  a c t u a t e d  

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

4  a l s o   i s   n o t   o p e r a t e d .  

F i n a l l y ,   a  m a n u a l l y   o p e r a b l e   c o n t r o l   v a l v e   420  i s   p r o v i d e d  

f o r   s w i t c h i n g   on  t h e   bowl   f e e d e r   w i t h   a  s a f e t y  v a l v e   422  b e i n g  

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

o f f   t h e   f e e d e r   when  t h e   f e e d   t r a c k   and  m a g a z i n e   c h u t e   a r e   f u l l  

of   c a p s .  



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

s u c h   as  m a s t i c ,   c h a r a c t e r i s e d   in  t h a t   t h e   a p p a r a t u s   c o m p r i s e s  

a  c a r t r d i g e   l o a d i n g   s t a t i o n   (14)  f o r   r e c e i v i n g   s a i d   c a r t r d i g e s  

(12)  and  s u c c e s s i v e l y   d i s p e n s i n g   a  c a r t r i d g e   a t   p r e s e l e c t e d  

i n t e r v a l s ;   a  f i l l i n g   s t a t i o n   (16)  f o r   f i l l i n g   e a c h   c a r t r i d g e  

w i t h   s a i d   v i s c o u s   m a t e r i a l ;   a  c a p p i n g   s t a t i o n   (18)  f o r   c a p p i n g  

e a c h   s a i d   c a r t r i d g e  a n d   c o n v e y o r   means   (44)  f o r   r e c e i v i n g  

c a r t r i d g e s   d i s p e n s e d   by  s a i d   l o a d i n g   s t a t i o n   (14)  and  c o n v e y i n g  

s a i d   c a r t r i d g e s   in  t u r n   to   s a i d   f i l l i n g   s t a t i o n   (16)  and  t h e n  

to  c a p p i n g   s t a t i o n   ( 1 8 ) .  

2.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1  f u r t h e r   c o m p r i s i n g   a  p a c k i n g  

s t a t i o n   (19)  f o r   d i r e c t i n g   f i l l e d   and  c a p p e d   c a r t r i d g e s   i n t o   a  

p a c k a g i n g   m e a n s .  

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

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

4.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   1 ,2   or  3  w h e r e i n   s a i d   l o a d i n g  

s t a t i o n   (14)  c o m p r i s e s   h o p p e r   means   (20)  f o r   r e c e i v i n g   a n d  

c o n t a i n i n g   s a i d   c a r t r i d g e s ;   d i s p e n s i n g   means   ( 3 2 , 4 2 )   f o r  

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

s e l e c t i n g   means   ( 2 8 , 2 2 )   f o r   s u c c e s s i v e l y   s e l e c t i n g   c a r t r i d g e s  

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

to   s a i d   d i s p e n s i n g   m e a n s .  



5.  A p p a r a t u s   as  c l a i m e d   in  any  of   c l a i m s   1  to   4  w h e r e i n   s a i d  

f i l l i n g   s t a t i o n   (16)  i n c l u d e s   n o z z l e   means   (48)  f o r   d i s p e n s i n g  

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

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

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

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

i s   a  f i l l i n g   m a n d r e l   ( 4 8 ) .  

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

s t a t i o n   c o m p r i s e s   means   ( 6 3 , 6 5 , 6 7 )   f o r   m o n i t o r i n g   t h e   q u a n t i t y   o f  

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

( 5 9 , 6 0 )   o p e r a b l e   to   s t o p   s a i d   f l o w   a f t e r   a  p r e s e l e c t e d   q u a n t i t y  

of   v i s c o u s   m a t e r i a l   i s  d i s p e n s e s   by  s a i d   n o z z l e   m e a n s .  

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

( 5 9 , 6 0 )   i s   o p e r a b l e   to   r e d u c e   s a i d   f l o w   of   v i s c o u s   m a t e r i a l  

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

d i s p e n s e d   by  s a i d   n o z z l e   m e a n s ,   and  to   s t o p   s a i d   f l o w   - a f t e r   a  

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

d i s p e n s e d   by  a  n o z z l e   m e a n s .  

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

a  f i l l i n g   m a n d r e l   (48)  s a n d   s a i d   f i l l i n g   s t a t i o n   (16)  f u r t h e r  

c o m p r i s e s   m e a n s   ( 5 4 , 5 8 )   f o r   a x i a l l y   d i s p l a c i n g   a  c a r t r i d g e   a t  

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

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

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



c o n t r o l   means   ( 5 9 , 6 0 )   f o r   c o n t r o l l i n g   t h e   f l o w   of  v i s c o u s  

m a t e r i a l   d i s p e n s e d   by  s a i d   n o z z l e ,   s a i d   c o n t r o l   means   b e i n g  

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

of  v i s c o u s   m a t e r i a l   is   d i s p e n s e d   and  to  s t o p   s a i d   f l o w   a f t e r   a  

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

d i s p e n s e d .  

10.  A p p a r a t u s   as  c l a i m e d   in  any  of  c l a i m s   5  to   9  w h e r e i n   s a i d  

f i l l i n g   s t a t i o n   (16)  f u r t h e r   c o m p r i s e s   means   (47)  f o r   m a i n t a i n i n g  

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

means   ( 4 8 ) .  

11.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   6,  9  or  c l a i m   7  o r   8  w h e n  

a p p e n d a n t   to   c l a i m   6  w h e r e i n   s a i d   f i l l i n g   m a n d r e l   (48)  i s  

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

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

and  f u r t h e r   c o m p r i s i n g   means   ( 5 4 , 5 8 )   f o r   c o n t r o l l i n g   t h e   r a t e  

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

12.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   11  w h e r e i n   s a i d   c o n t r o l  

means   ( 5 4 , 5 8 )   p r o v i d e s   a  r e s i s t a n c e   to   w i t h d r a w a l   of   s a i d  

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

13.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   12  w h e r e i n   s a i d   r e s i s t a n c e  

i s   v a r i a b l e .  

14.  A p p a r a t u s   as  c l a i m e d   in  any  of   c l a i m s   1  to   13  w h e r e i n   s a i d  

c a p p i n g   s t a t i o n   (18)  c o m p r i s e s   means   ( 7 4 , 7 6 )   f o r   d e l i v e r i n g   a  



cap   to   a  c a p p i n g   p o i n t   (78)  a r r a n g e d   in   a l i g n m e n t   w i t h   an  o p e n  

end  of  a  c a r t r i d g e   in   s a i d   c a p p i n g   s t a t i o n ,   and  means   ( 8 4 , 8 8 )  .  

f o r   e n g a g i n g   and   d r i v i n g   s a i d   cap   i n t o   s a i d   o p e n   end   of   s a i d  

c a r t r i d g e .  

15.   A p p a r a t u s   as  c l a i m e d   i n  c l a i m   14  w h e r e i n   s a i d   d e l i v e r i n g  

m e a n s   ( 7 4 , 7 6 )   i n c l u d e s   m e a n s   ( 7 5 , 3 0 0 )   f o r   e n s u r i n g   e a c h   c a p  

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

16.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   14  or   15  f u r t h e r   c o m p r i s i n g  

means   ( 8 8 , 8 9 )   f o r   r e t a i n i n g   s a i d  c a p   in   s a i d   c a r t r i d g e   f o r   a  

p r e s e l e c t e d   t i m e   p e r i o d   a f t e r   s a i d   d r i v i n g   means   ( 8 4 , 8 8 )   i s  

w i t h d r a w n .  

17.   A p p a r a t u s   as  c l a i m e d   in   c l a i m   14,   15  or   16  f u r t h e r   c o m p r i s i n g  

means   ( 8 2 , 4 9 )   f o r   l o c a t i n g   s a i d  c a r t r i d g e   in   s a i d   c a p p i n g  

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

p o i n t   ( 7 8 ) .  

18.  A p p a r a t u s   as  c l a i m e d   in  c l a i m   14,   15,   16  or   17  w h e r e i n   s a i d  

c a p p i n g   p o i n t   (78)  c o m p r i s e s   m e a n s ( 9 0 , 9 1 )   f o r   r e t a i n i n g  a   c a p  

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

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

e n g a g e m e n t   of   s a i d   d r i v i n g   means   ( 8 4 , 8 8 )   w i t h   s a i d   c a p .  

19.  A p p a r a t u s   as  c l a i m e d   in   c l a i m   2  or  any  of   c l a i m s   3  to   1 8  

when  a p p e n d a n t   to   c l a i m   2  w h e r e i n   s a i d   p a c k i n g   s t a t i o n   ( 1 9 )  

c o m p r i s e s   m e a n s   (99)  f o r   c o n t r o l l i n g   t h e   o r i e n t a t i o n   of   e a c h  



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

to  s a i d   p a c k a g i n g   m e a n s .  
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