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FI6 .1 .  

 Apparatus  for  filling  containers  with  metered  doses  of 
liquids,  which  apparatus  (1)  includes  a  rotatable  liquid-dis- 
pensing  container-transporting  carousel  (2)  having  a  plurality 
of  circumferentially  spaced  container  stations  (3)  and  a  dis- 
pensing  head  (14)  rotatable  with  the  carousel  and  including 
a  plurality  of  positive  displacement  rotary  pumps  (5)  adapted 
respectively  to  dispense  liquid  into  containers  located  at  said 
stations,  and  counting  means  (14)  associated  with  each  pump 
arranged  to  control  the  starting  and/or  stopping  of  each 
pump. 

The  apparatus  may  be  microprocessor  controlled  and  is 
capable  of  very  high  container-filling  rates. 



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

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

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

w i t h   p r e c i s e   q u a n t i t i e s   of  l i q u i d s   i s   of   t h e   i n - l i n e  

t y p e   in  w h i c h   one  or   more  d i s p e n s i n g   n o z z l e s   a r e   f e d  

w i t h   m e t e r e d   q u a n t i t i e s   of  l i q u i d   e i t h e r   by  means   of  a  

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

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

pump  d r i v e n   by  a  DC  m o t o r .   Such  a p p a r a t u s   has   g a i n e d  

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

of  a p p a r a t u s   has   been   t he   r e l a t i v e l y   s l o w   r a t e   at   w h i c h  

c o n t a i n e r s   can  be  f i l l e d ,   a t   up  t o   a  maximum  of  eg  1 0 0  

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

has   g e n e r a l l y   h i t h e r t o   b e e n   n e c e s s a r y   to   s t o p   t h e   l i n e  

in  o r d e r   to   a d j u s t   t h e   q u a n t i t y   of   l i q u i d   b e i n g   d i s p e n s e d .  

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   t h e r e   i s  

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

m e t e r e d   d o s e s   of  l i q u i d s ,   wh ich   a p p a r a t u s   i n c l u d e s   a  

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

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

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

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

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

d i s p e n s e   l i q u i d   i n t o   c o n t a i n e r s   l o c a t e d   a t   s a i d   s t a t i o n s ,  

and  c o u n t i n g   m e a n s   a s s o c i a t e d   w i t h   e a c h   pump  a r r a n g e d  

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



P r e f e r a b l y   t h e   same  n u m b e r   of  pumps  a r e   e m p l o y e d   a s  

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

By  p r o v i d i n g   a  p l u r a l i t y   of   s t a t i o n s   and  a  

c o r r e s p o n d i n g   n u m b e r   of  d i s p e n s i n g   pumps  in  t h e  

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

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

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

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

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

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

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

15  rpm,   i t   i s   e a s i l y   p o s s i b l e   to   f i l l   180  c o n t a i n e r s /  

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

g r e a t e r   n u m b e r   t h a n   t w e l v e   s t a t i o n s   and  pumps  may  b e  

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

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

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

G e n e r a l l y ,   c o n t a i n e r s   w i l l   be  f e d   to   and  r e m o v e d  

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

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

P r e f e r a b l y   t h e   t u r r e t s   and  t h e   c a r o u s e l   a r e   c o n n e c t e d   b y  

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

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

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

D r i v e   f o r   e a c h   pump  i s   p r e f e r a b l y   v i a   a  p l u r a l i t y   o f  

c l u t c h / b r a k e s   d r i v e n   by  a  common  c h a i n   d r i v e   f rom  a  

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



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

d i s p e n s i n g   head   by  way  of  s l i p   r i n g s .  

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

or   d e a c t i v a t e   t h e   c l u t c h   and  b r a k e   t o   s t o p   t h e   p u m p  

when  a  p r e d e t e r m i n e d   s i g n a l   i s   r e c e i v e d .   A c c o r d i n g  

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

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

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

to  a  p u l s e   c o u n t e r   f o r   e a c h   pump.  U n d e r   t h e   c o n t r o l  

of  a  m i c r o p r o c e s s o r   t h e   c l u t c h   b r a k e s   can  be  r e s p e c t i v e l y  

a c t i v a t e d   or   d e a c t i v a t e d   to  e n s u r e   t h a t   e a c h   pump  i s  

s t o p p e d   a f t e r   i t   ha s   o p e r a t e d   f o r   a  p r e d e t e r m i n e d   n u m b e r  

of  p u l s e s .  

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

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

pump  can  be  c o n t r o l l e d .  

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

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

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

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

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

c a r o u s e l / h e a d   and  t u r r e t s .  

I t   i s   to   be  n o t e d   t h a t   e a c h   of  t h e   c o n t r o l l a b l e  

p a r a m e t e r s   may  be  a d j u s t e d   w h i l s t   t h e   a p p a r a t u s   i s   i n  

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

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

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



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

r e c o r d e d .  

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

o u t l i n e d   a b o v e ,   e a c h   pump  may  be  p r o v i d e d   w i t h   i t s   own  

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

s l i p   r i n g s .   A l t e r n a t i v e l y   e a c h   pump  may  be  d r i v e n   b y  

an  e l e c t r i c a l   s t e p p i n g   m o t o r   e a c h   a c t i n g   as  a  s l a v e   m o t o r  

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

s t e p p i n g   m o t o r s   may  be  s u p p l i e d   by  way  of  s l i p   r i n g s .  

A l t h o u g h   i t   i s   p r e f e r r e d   t h a t   e a c h   pump  be  a s s o c i a t e d  

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

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

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

l i q u i d .   In  t h e   c a s e   of  w h e r e   two  n o z z l e s   a r e   s u p p l i e d  

by  a  s i n g l e   pump  t h e s e   may  be  a r r a n g e d   d i a m e t r i c a l l y  

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

In   o r d e r   t o   p r e v e n t   l o s s   of  l i q u i d   by  s p i l l a g e ,  

f o a m i n g   e t c .   e a c h   s t a t i o n   may  be  m o v a b l e   v e r t i c a l l y  

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

t h e   s a i d   s t a t i o n .  

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

d r i v e   t h e   pump  c o n t r o l s ,   any   s u i t a b l e   m e a n s   may  b e  

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

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

o r   u s i n g   low  p r e s s u r e   a i r   s e n s i n g .  

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

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



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

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

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

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

P r e f e r a b l y   t h e   a p p a r a t u s   i s   made  l a r g e l y   o f  

s t e r i l i z a b l e   m a t e r i a l s   s u c h   as  s t a i n l e s s   s t e e l   a n d  

i s   a r r a n g e d   so  t h a t   h a n d l i n g   of  t h e   l i q u i d   a n d  

c o n t a i n e r s   may  be  e f f e c t e d   u n d e r   c l o s e d ,   s t e r i l e  

c o n d i t i o n s .  

An  e m b o d i m e n t   of   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   w i l l   now  be  d e s c r i b e d ,   by  way  of   •  

e x a m p l e   o n l y ,   by  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 .   1  i s   a  p e r s p e c t i v e   v i e w   of  an  e m b o d i m e n t  

of  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 ;  

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

of  F i g .   1 ;  

F i g .   3  i s   a  f r o n t   e l e v a t i o n   of  t h e   a p p a r a t u s  

of  F i g .   1;  a n d  

F i g .   4  i s   a  p l a n   of  t h e   a p p a r a t u s   of  F i g .   1 .  

R e f e r r i n g   to   t h e   d r a w i n g s   t h e r e   i s   shown  a  

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

c a r o u s e l   2  p r o v i d e d   a b o u t   i t s   c i r c u m f e r e n c e   w i t h  

12  c i r c u m f e r e n t i a l l y   s p a c e d   p a r t   a n n u l a r   r e c e s s e s   3 

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

a c t i n g   as  a  s t a t i o n .  

M o u n t e d   a b o v e   t h e   c a r o u s e l   2  i s   a  d i s p e n s i n g  



h e a d   4  c o m p r i s i n g   12  p o s i t i v e   d i s p l a c e m e n t   t w i n   g e a r  

i m p e l l e r   pumps  5  e a c h   f o r   s u p p l y i n g   l i q u i d   f r o m   a  

c e n t r a l   r e s e r v o i r   6  t o   one   o f   t w e l v e   f i l l i n g   n o z z l e s  

7  l o c a t e d   r e s p e c t i v e l y   a b o v e   e a c h   r e c e s s   3 .  

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

w i t h   t h e   c a r o u s e l   2  u p o n   a  c e n t r a l   s h a f t   8  a r r a n g e d  

t o   be  d r i v e n   v i a   g e a r i n g   and  a  d r i v e   b e l t   ( n o t   s h o w n )  

f r o m   an  e l e c t r i c   m o t o r   9 .  

Each   pump  5  i s   a r r a n g e d   to   be  d r i v e n   v i a   i t s  

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

t h e   d i s p e n s i n g   head   4)  f r o m   a  s e p a r a t e   e l e c t r i c   m o t o r  

v i a   a  common  c h a i n   d r i v e .  

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

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

s u r r o u n d i n g   t h e   s h a f t   8,  25  s u c h   s l i p   r i n g s   b e i n g  

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

t w e l v e   s u p p l y i n g   c u r r e n t   to   t h e   b r a k e s   and  one  b e i n g  

a  common  r e t u r n .   T u r r e t s   10  and  11  a r e   a r r a n g e d  

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

r e c e i v i n g   f i l l e d   c o n t a i n e r s   f r o m   t h e   c a r o u s e l   2  a n d  

a r e   d r i v e n   in   r o t a t i o n   v i a   g e a r i n g   e l e c t r i c   m o t o r   9 .  

C o n v e y o r   b e l t s   12  and  13  t r a n s p o r t   c o n t a i n e r s   t o  

and   f r o m   t h e   t u r r e t s   10  and  1 1 .  

A s s o c i a t e d   w i t h   t h e   d r i v e   f o r   t h e   pumps  i s   a n  

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

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



c o n t r o l   u n i t   13,  shown  in  F i g .   5  of  t h e   a c c o m p a n y i n g  

d r a w i n g s .  

C o n t r o l   u n i t   13  c o m p r i s e s   a  m i c r o p r o c e s s o r   a n d  

a s s o c i a t e d   i n t e r f a c e s   ( n o t   shown)   and  t w e l v e   p u l s e  

c o u n t e r   d i s p l a y s   14.  A  n u m e r i c   key   pad  15  i s  

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

w i t h   a  p r e d e t e r m i n e d   n u m b e r   of  p u l s e s .   As  a  

p a r t i c u l a r   pump  5  r e a c h e s   a  p r e d e t e r m i n e d   p o s i t i o n   t h e  

p u l s e   c o u n t   i s   s e t   to   z e r o ,   and  i f   no  c o u n t e r m a n d i n g  

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

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

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

t h e   c l u t c h   and  b r a k e   a s s o c i a t e d   w i t h   t h a t   pump  5  a r e  

e n e r g i z e d   to   d i s e n g a g e   d r i v e   to   t h e   pump  and  to  b r a k e  

t h e   pump,  u n t i l   s u c h   t i m e   as  pump  5  o n c e   a g a i n   a r r i v e s  

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

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

a b s e n c e   of  a  c o n t a i n e r   f rom  e a c h   s t a t i o n   and  f o r  

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

to   p r e v e n t   o p e r a t i o n   of  t h e   pump  i f   no  c o n t a i n e r   i s  

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

Means   16  a r e   p r o v i d e d   on  t h e   c o n t r o l   u n i t   f o r  

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

n e c e s s a r y .  



The  a p p a r a t u s   of  t h e   p r e s e n t   i n v e n t i o n   a l l o w s  

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

c o n t a i n e r s   in  a  h y g i e n i c   and  s t e r i l e   m a n n e r ,   a s  

w e l l   as   a l l o w i n g   s o p h i s t i c a t e d   on  l i n e   a d j u s t m e n t s  

t o   be  made  of  f i l l i n g   r a t e s ,   f i l l i n g   q u a n t i t i e s  

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

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

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

a p p a r e n t   to   one   s k i l l e d   in  t h e   a r t .  



1.  Apparatus   for  f i l l i n g   c o n t a i n e r s   with  metered  doses  o f  

l i q u i d s ,   which  appa ra tus   i nc ludes   a  r o t a t a b l e   l i q u i d - d i s p e n s i n g  

c o n t a i n e r - t r a n s p o r t i n g   ca rouse l   having  a  p l u r a l i t y   of  - -  

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

r o t a t a b l e   with  the  c a r o u s e l   and  i nc lud ing   a  p l u r a l i t y   of  p o s i t i v e  

d i s p l a c e m e n t   r o t a r y   pumps  adapted  r e s p e c t i v e l y   to  d i spense   l i q u i d  

in to   c o n t a i n e r s   l o c a t e d   at  sa id   s t a t i o n s ,   and  coun t ing   means 

a s s o c i a t e d   with  each  pump  a r ranged   to  c o n t r o l   the  s t a r t i n g   a n d / o r  

s topp ing   of  each  pump. 

2.  Apparatus   accord ing   to  claim  1,  c h a r a c t e r i z e d   in  t h a t   t h e r e  

are  p rov ided   the  same  number  of  pumps  as  t he re   are  s t a t i o n s ,  

each  sa id   pump  being  a s s o c i a t e d   with  a  r e s p e c t i v e   sa id   s t a t i o n .  

3.  Apparatus  accord ing   to  claim  1  or  2,  where in   each  pump 

inc ludes   a  c l u t c h / b r a k e   a r r anged   to  be  d r iven   by  a  common  d r i v e  

from  a  f u r t h e r   power  s o u r c e .  

4.  Apparatus  accord ing   to  any  p reced ing   c la im,   c h a r a c t e r i z e d  

in  t ha t   each  pump  is  a s s o c i a t e d   with  a  source  of  e l e c t r i c a l ,  

magnet ic   or  e l e c t r o - m a g n e t i c   pulses   i n d i c a t i v e   of  the  r o t a t i o n  

of  a  sa id   pump,  a  pulse   counter   being  p rov ided   for   each  pump 

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

d e a c t i v a t i n g   a  said pump  to  ensure  t ha t   a  sa id   pump  is  s t o p p e d  

a f t e r   i t   has  ope ra t ed   for  a  p r ede t e rmined   number  of  p u l s e s .  

5.  Apparatus  accord ing   to  claim  1  or  2,  c h a r a c t e r i z e d   in  t h a t  

each  pump  is  a s s o c i a t e d   with  i t s   own  e l e c t r i c   m o t o r .  

6.  Apparatus  accord ing   to  claim  5,  c h a r a c t e r i z e d   in  t ha t   e a c h  

sa id   motor  a s s o c i a t e d   with  each  said  pump  d e r i v e s   i t s   cu r r en t   b y  



way  of  s l i p   r i ngs   l o c a t e d   about  an  axis  of  r o t a t i o n   of  t h e  

ca rouse l   and  c o n t a i n e r   h e a d .  

7.  Appara tus   a c c o r d i n g   to  claim  5  or  6,  c h a r a c t e r i z e d   in  t h a t  

each  sa id   motor  is  a  s l i p p e r   motor  a r r anged   to  aet  as  a  s l a v e  

motor  to  a  c o n t r o l   m o t o r .  

8.  Appara tus   a c c o r d i n g   to  claim  1,  c h a r a c t e r i z e d   in  t h a t   a  

said  pump  is  a s s o c i a t e d   with  two  or  more  c o n t a i n e r   f i l l i n g   s t a t i o n s .  

9.  Appara tus   a c c o r d i n g   to  any  p reced ing   c la ims,   c h a r a c t e r i z e d  

in  t h a t   i t   f u r t h e r   comprises   means  for  d e t e c t i n g   the  p resence   o r  

absence  of  a  c o n t a i n e r   at  i t s   a s s o c i a t e d   s t a t i o n   of  the  c a r o u s e l  

and  for  s t opp ing   a  s a id   pump  in  the  event  of  a  sa id   a b s e n c e .  
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