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©  Apparatus  and  method  forfilling  valve  bag. 
@  An  apparatus  and  method  for  use  in  filling  a  valve  bag 
(50)  eliminates  sifting  of  product  during  the  filling  process.  A 
filling  nozzle  (10) is  inserted  into  the  valve  of  a  bag  (50) to  be 
filled.  A  flow  of  particulate  material  is  provided  through  the 
filling  nozzle  (10)  and  into  the  bag.  When  the  bag  is  full, the 
flow  of  particulate  material  is  terminated.  A  blast  of  high 
pressure  air is  then  introduced  into  the  nozzel (10) in  order to 
clear the  nozzle  of  any  residual  particulate  material therein.  A 
low  pressure  blast  of  air  is  introduced  between  the  nozzle 
and  the  filling  valve  to  suspend  any  particles  present  in  the 
filling  valve  after  the  nozzle  has  been  cleared  by  the  high 
pressure  blast.  A  vacuum  is  introduced  into  the  nozzle  to 
suck  any  suspended  particles  out  of the  filling  valve  after the 
low  pressure  blast  has  been  introduced.  A  boot  (14)  can  be 
inflated  around  the  nozzle  (10)  to  seal  the  nozzle  (10)  within 
the  bag  valve  before  filling  the  bag  (50). 



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  t he   f i l l i n g  

of  v a l v e   b a g s   w i t h   p a r t i c u l a t e   m a t e r i a l   and ,   m o r e  

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

a  n o v e l   f i l l i n g   n o z z l e   w h i c h   e l i m i n a t e s   the   s i f t i n g  

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

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

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

b a g s  t h a t   a r e   made  f rom  m u l t i p l e   l a y e r s   of  p a p e r   a n d  

have   a  " v a l v e "   in  one  u p p e r   c o r n e r .   The  v a l v e   p r o v i d e s  

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

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

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

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

n o z z l e   i n t o   t h e   bag .   When  t h e   bag  is   f u l l ,   the   f l o w  

of  m a t e r i a l   i s   h a l t e d   and  t h e   n o z z l e   is  w i t h d r a w n  

f rom  t he   v a l v e   u s u a l l y   by  m o v i n g   t he   bag  away  f r o m  

the   n o z z l e .   The  v a l v e   i s   s e a l e d   to  p r e v e n t   e g r e s s  

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

h a n d l i n g .  



The  c o n t r o l   s y s t e m   and  m e t h o d   of  t h e   p r e s e n t  

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

w i t h   t h e   f i l l e r   s l e e v e   d i s c l o s e d   in   c o - p e n d i n g   U . S .  

p a t e n t   a p p l i c a t i o n   s e r i a l   no.   3 0 0 , 0 3 8   f i l e d   S e p t e m b e r  

8,  1 9 8 1 .   The   f i l l e r   s l e e v e   c o m p r i s e s   an  e l o n g a t e d  

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

t h e   b a g .   The  t u b u l a r   member   i n c l u d e s   an  o p e n   e n d  

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

in  t h e   t o p   end   o f   t h e   b a g .   The  o p p o s e d   end  of   t h e  

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

f o l d i n g .   A  l o n g i t u d i n a l l y   e x t e n d i n g   s l i t   i s   p r o v i d e d  

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

t h e r e o f .   In   u s e ,   when  t h e   bag  i s  f i l l e d   by  i n t r o d u c i n g  

t h e   p r o d u c t   by  a i r   f l o w   or  by  g r a v i t y   t h r o u g h   a  

f i l l e r   n o z z l e   w h i c h   i s   i n s e r t e d   i n t o   t h e   f i l l e r  

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

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

t h e   l i k e l i h o o d   o f   b l o w - o u t   of   t h e   s i d e   p a n e l s .   P r e f e r a b l y ,  

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

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

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

t h e   m a t e r i a l .   By  t h i s   a r r a n g e m e n t ,   when  t h e   f i l l i n g  

i s   c o m p l e t e d ,   and   t h e   bag  i s   i n v e r t e d ,   the   s i d e  

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

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

t h e   o v e r l a p p i n g   r e l a t i o n s h i p   t h e r e b y  p r e v e n t i n g   t h e  

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



W h i l e   t h e   f i l l i n g   n o z z l e   of   t h e   p r e s e n t   i n v e n t i o n  

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

f i l l e r   s l e e v e   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   c o -  

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

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

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

In  f i l l i n g   v a l v e   b a g s ,   p r o b l e m s   h a v e   b e e n  

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

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

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

on  i t s   w a y  i n t o   t h e   bag  or  on  i t s   w i t h d r a w   f rom  t h e  

bag .   V a r i o u s   h a z a r d o u s   p r o d u c t s ,   s u c h   as   t o x i c  

c h e m i c a l s ,   c l a y ,   l i m e s t o n e ,   c e m e n t ,   c a r b o n   b l a c k ,  

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

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

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

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

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

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

t h e   p r o b l e m .   F u r t h e r ,   s i f t i n g   c an   o c c u r   a f t e r   t h e  

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

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

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

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

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

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

n o z z l e  i n t o   t h e   s l e e v e   a t   t h e   end  of   t he   f i l l i n g  

c y c l e .  



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

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

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

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

b a c k   e n d   of   t h e   v a l v e   bag  s l e e v e .   I t   w o u l d   b e  f u r t h e r  

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

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

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

r e d u c e   p r o d u c t   d r i b b l e   o u t   o f   t h e   n o z z l e ,   and  t o  

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

a f t e r   t h e   bag   h a s   b e e n   f i l l e d .  

T h i s   i n v e n t i o n   r e l a t e s   to   s u c h   an  a p p a r a t u s  

and  m e t h o d .  



SUMMARY  OF  THE  INVENTION 

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

v a l v e   bag  f i l l i n g   n o z z l e   is   p r o v i d e d .   The  f i l l i n g  

n o z z l e   has   a  m a t e r i a l   p a s s a g e   t h e r e t h r o u g h  a n d   m e a n s  

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

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

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

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

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

has   b e e n   f i l l e d .   Means   a r e   p r o v i d e d   fo r   i n t r o d u c i n g  

a  low  p r e s s u r e   b l a s t   of  a i r   i n t o   t h e   v e n t   means   o f  

t h e   n o z z l e   to  s u s p e n d   any  p r o d u c t   p a r t i c l e s   p r e s e n t  

in  t h e   v a l v e   of  t h e   bag  a f t e r   t he   i n t r o d u c t i o n   o f  

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

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

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

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

b l a s t .  

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

bag  w i t h   p a r t i c u l a t e   m a t e r i a l .   A  f i l l i n g   n o z z l e   i s  

i n s e r t e d   i n t o   t h e   f i l l i n g   v a l v e   of   a  bag .   A  f l o w   o f  

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

n o z z l e   and  i n t o   t he   b a g .   When  t h e   bag  is  f u l l ,   t h e  

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

n o z z l e   i s   t e r m i n a t e d .   A  b l a s t   of  h i g h   p r e s s u r e   a i r  

i s   t h e n   i n t r o d u c e d   i n t o   t h e   n o z z l e   in  o r d e r   to  c l e a r  

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

t h e r e i n .   A  low  p r e s s u r e   b l a s t   of  a i r   is   t h e n   i n t r o d u c e  



b e t w e e n   t h e   n o z z l e   and  t h e   f i l l i n g   v a l v e   to   s u s p e n d  

and  p a r t i c l e s   p r e s e n t   in  t h e   f i l l i n g   v a l v e   a f t e r   t h e  

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

A  v a c u u m   i s   i n t r o d u c e d   i n t o   t h e   n o z z l e   to  suck   a n y  

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

t h e   low  p r e s s u r e   b l a s t   h a s  b e e n   i n t r o d u c e d .  

T h e  i n v e n t i o n  i s  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 e d  b y  w a y  of  example  in  the  accompanying  drawings,   in  w h i c h : -  



F i g u r e   1  is   a  t o p   p l a n   v i e w ,   w i t h   p a r t i a l   c u t -  

away ,   s h o w i n g   a  f i l l i n g   n o z z l e   s u i t a b l e   f o r   u s e   w i t h  

t he   c o n t r o l   s y s t e m   and  m e t h o d   of   t he   p r e s e n t   i n v e n t i o n ;  

F i g u r e   2  i s   a  s i d e   p l a n   v i e w ,   w i t h   p a r t i a l  

c u t - a w a y ,   of   t h e   n o z z l e   s h o w n   in  F i g u r e   1 ;  

F i g u r e   3  is  a  c r o s s - s e c t i o n a l   v i e w   t a k e n   s u b s t a n t i a l l y  

a l o n g   t h e   l i n e   3-3  shown  in  F i g u r e   2 ;  

F i g u r e   4  i s   a  c r o s s - s e c t i o n a l   v i e w   t a k e n   s u b s t a n t i a l l y  

a l o n g   t h e   l i n e   4-4  shown  in  F i g u r e   2 ;  

F i g u r e   5  is   a  c r o s s - s e c t i o n a l   v i e w   s h o w i n g   t h e  

n o z z l e   f i l l i n g   a  v a l v e   bag  t h r o u g h   a  s l i t t e d   v a l v e  

s l e e v e ;  

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

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

i n v e n t i o n ;  

F i g u r e   7  i s   a  s c h e m a t i c   d i a g r a m   of   a  v a c u u m  

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

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

F i g u r e   8  is  a  s c h e m a t i c   d i a g r a m   of  a  p o w e r  

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

w i t h   t h e   p r e s e n t   i n v e n t i o n .  



DETAILED  D E S C R I P T I O N   OF THE  INVENTION 

The  o v e r a l l   s t r u c t u r e   o f   a  f i l l i n g   n o z z l e  

w h i c h   c a n   be  u s e d   in  c o n j u n c t i o n   w i t h   t h e   f i l l i n g  

s y s t e m   of   t h e   p r e s e n t   i n v e n t i o n   i s   shown  in  F i g u r e s  

1  and  2.  The  n o z z l e   i n c l u d e s   an  e l o n g a t e d   t u b e   10 

w h i c h   i s   h o l l o w   to   p r o v i d e   a  m a t e r i a l   p a s s a g e   1 5  

t h e r e t h r o u g h .   In  f i l l i n g   a  v a l v e   b a g ,   t h e   n o z z l e   i s -  

i n s e r t e d   i n t o   t h e   bag  as  s h o w n   in  F i g u r e   5.  P r o d u c t  

f l o w s   i n t o   end  16  of   t h e   n o z z l e   t h r o u g h   p r o d u c t  

s u p p l y   c o n d u i t   58.   The  p r o d u c t ,   w h i c h   i s   t y p i c a l l y  

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

t h r o u g h   o p e n i n g   12.   The   v a l v e   bag  shown  in  F i g u r e   5 

i n c l u d e s   a  v a l v e   s l e e v e   52  h a v i n g   a  s l i t   54  t h e r e i n  

t h r o u g h   w h i c h   p a r t i c u l a t e   m a t e r i a l   56  p a s s e s .   O n c e  

p a r t i c u l a t e   m a t e r i a l   56  h a s   p a s s e d   t h r o u g h   s l i t   5 4 ,  

i t   i s   w i t h i n   t h e   i n t e r i o r   of   bag  5 0 .  

In   v a l v e   bag  f i l l i n g   n o z z l e s   of  p r i o r   d e s i g n ,  

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

f o r   f i l l i n g   t h e   bag  i s   n o t   d e s i g n e d   to   d i r e c t   t h e  

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

v a l v e   s l e e v e .   When  s u c h   p r i o r   n o z z l e s   a r e   u s e d   i n  

c o n j u n c t i o n   w i t h   a  s l i t t e d   s l e e v e ,   s u c h   as  s l e e v e   5 2  

s h o w n   in  F i g u r e   5,  p r o d u c t   i s   f o r c e d   i n t o   t h e   c l o s e d  

end  53  o f   s l e e v e   52  w h e r e   i t   c a n   b e c o m e   l o d g e d   o r  

o t h e r w i s e   r e m a i n   a f t e r   t h e   f i l l i n g   of  t h e   bag  h a s  

b e e n   c o m p l e t e d .   P r o d u c t   r e m a i n i n g   a t   end  53  o f  



v a l v e   s l e e v e   52  can   l a t e r   f i n d   i t s   way  o u t   of  t h e  

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

h a z a r d o u s   or  t o x i c )   to  e x i t   f r o m   t he   b a g .   Any  s u c h  

' l e a k a g e   of   p r o d u c t   f rom  t h e   bag  is  h i g h l y   u n d e s i r a b l e .  

F u r t h e r ,   n o z z l e s   of   p r i o r   d e s i g n   can   c a u s e   t h e   c l o s e d  

end  53  o f   v a l v e   s l e e v e   52  to   r u p t u r e   due  to  t h e  

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

e n d .  

In  t h e   f i l l i n g   n o z z l e   s h o w n ,   o p e n i n g   12  i s  

s i t u a t e d   so  t h a t   when  t h e   n o z z l e   is   i n s e r t e d   i n t o   a  

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

the   n o z z l e   w i l l   be  d i r e c t e d   t h r o u g h   the   s l i t   a n d  

i n t o   t h e   b a g ,   t h e r e b y   m i n i m i z i n g  t h e   r i s k   t h a t   t h e  

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

v a l v e   s l e e v e .   The  d e s i g n   of  o p e n i n g   12,   by  d i r e c t i n g  

p r o d u c t   d o w n w a r d l y ,   a l s o   p r e v e n t s   t h e   r u p t u r e   of   t h e  

c l o s e d   end  of   t h e   v a l v e   s l e e v e .  

The  f i l l i n g   n o z z l e   a l s o   i n c l u d e s   v a r i o u s   m e a n s  

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

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

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

r e m a i n   in  t h e   v a l v e   s l e e v e   a f t e r   t he   bag  has   b e e n  

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

n o z z l e   w i t h i n   t h e   v a l v e   s l e e v e   of   a  bag  d u r i n g   t h e  

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

The  s e a l i n g   of   t he   n o z z l e   w i t h i n   a  v a l v e   s l e e v e  

is  a c c o m p l i s h e d   by  an  i n f l a t a b l e   r u b b e r   b o o t  1 4 .  

R u b b e r   b o o t   14  i s   i n f l a t e d   by  a  p r e s s u r i z e d   f l u i d ,  



f o r   e x a m p l e ,   p r e s s u r i z e d   a i r ,   w h i c h   is  i n t r o d u c e d  t o  

t h e   b o o t   t h r o u g h   a  c o n d u i t   34.  C o n d u i t   34  i s   m o s t  

c l e a r l y   shown  in  F i g u r e s   2  and  3,  and  i s   c o n n e c t e d  

to   a  h o s e   38  by  c o u p l i n g   36.   Hose   38  is   f ed   by  a  

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

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

i n f l a t e   r u b b e r   b o o t   14  j u s t   a f t e r   t h e   n o z z l e   i s  

i n s e r t e d   i n t o   an  e m p t y   v a l v e   b a g ,   and  to   d e f l a t e  

r u b b e r   b o o t   14  j u s t   p r i o r   to   t h e   r e m o v a l   o f   t h e  

f i l l e d   bag  f r o m   t h e   n o z z l e .   The  p r e s s u r e   u s e d   t o  

i n f l a t e   b o o t   14  w i l l   t y p i c a l l y   be  on  t h e   o r d e r   of   3 

to   5  p o u n d s   p e r - s q u a r e   i n c h .  

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

t h r o u g h   t h e   n o z z l e ,   and  p r i o r   to  t h e   r e m o v a l   of  t h e  

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

a i r   i s   i n t r o d u c e d   i n t o   m a t e r i a l   p a s s a g e   15  o f   t h e  

n o z z l e   to   c l e a r   t h e   n o z z l e   of   any  p a r t i c u l a t e   m a t e r i a l  

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

i s   p a s s e d   t h r o u g h   h o s e   46  to   c o n d u i t   42.  H o s e   46  i s  

c o u p l e d   to  c o n d u i t   42  by  c o u p l i n g   44.   In  t h e   o p e r a t i o n  

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

w i l l   t y p i c a l l y   be  a t   a  p r e s s u r e   on  t h e   o r d e r   of   1 0 0  

p o u n d s   p e r   s q u a r e   i n c h .  

A f t e r   t h e   h i g h   p r e s s u r e   b l a s t   c l e a r s   m a t e r i a l  

p a s s a g e   15  of   any  r e m a i n i n g   p r o d u c t ,   low  p r e s s u r e  

a i r   a t   a  p r e s s u r e   on  t h e   o r d e r   of  50  p o u n d s   p e r  

s q u a r e   i n c h   i s   i n t r o d u c e d   b e t w e e n   t he   n o z z l e   and  t h e  

v a l v e  s l e e v e   a t   p o r t s   20.   The  low  p r e s s u r e   a i r   i s  

c a r r i e d   to   p o r t s   20  by  c o n d u i t s   18.  C o n d u i t s   18  a r e  



c o u p l e d ,   t h r o u g h   c o u p l i n g s   22,  to   h o s e s   23  w h i c h  

c a r r y   t h e   low  p r e s s u r e   a i r .   The  t e r m   " l o w   p r e s s u r e "  

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

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

w h i c h   i s   i n t r o d u c e d   i n t o   m a t e r i a l   p a s s a g e  1 5   b y  

c o n d u i t   42  and  i s   u s e d   to  c l e a r   m a t e r i a l   p a s s a g e   15  

of  e x t r a n e o u s   p a r t i c u l a t e   m a t e r i a l   a f t e r   a  bag  h a s  

b e e n   f i l l e d .  

The  p u r p o s e   o f   p r o v i d i n g   a  b u r s t   of   low  p r e s s u r e  

a i r   b e t w e e n   t h e   n o z z l e   and  t he   v a l v e   s l e e v e   i n t o  

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

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

t h e   bag  h a s   b e e n   f i l l e d .   Any  s u c h   p a r t i c l e s   r e m a i n i n g  

in  t h e   v a l v e   s l e e v e   a f t e r   t h e   bag  h a s   b e e n   f i l l e d  

a r e   r e f e r r e d   to   as  " d r i b b l i n g s " .   A f t e r   t h e   d r i b b l i n g s  

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

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

15.   The  v a c u u m   is   d r a w n   as  t h e   n o z z l e   i s   b e i n g  

r e m o v e d   f r o m   t h e   b a g ,   and  as  a  r e s u l t   any   s u s p e n d e d  

d r i b b l i n g s   a r e   s u c k e d   i n t o   m a t e r i a l   p a s s a g e   15,  a n d  

t h r o u g h   c o n d u i t   40  to   e f f e c t   t h e i r   r e m o v a l   f r o m   t h e  

b a g .   When  t h e   n o z z l e   i s   u s e d   in  c o n j u n c t i o n   w i t h   a  

s l i t t e d   v a l v e   s l e e v e ,   as  shown  in  F i g u r e   5,  t h e  

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

f i l l e d   bag  f o r c e s   t he   s l i t   to  c l o s e ,   t h e r e b y   p r e v e n t i n g  

t h e   v a c u u m   w i t h i n   m a t e r i a l   p a s s a g e   15  f r o m   s u c k i n g  

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

b a g .   T h u s ,   s l i t   54  can   be  a n a l o g i z e d   to   a  one   w a y  



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

f r o m   t h e   b a g .  

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

w h i c h   i s   d r a w n   t h r o u g h   c o n d u i t   40,  a  v a c u u m   v a l v e   24 

is   p r o v i d e d .   As  shown   in  F i g u r e   7,  v a c u u m   v a l v e   24 

i n c l u d e s   a  p n e u m a t i c   a c t u a t o r   25  c o n t r o l l e d   t h r o u g h  

p o r t s   32  and  33  w h i c h   a r e   c o n n e c t e d   to   a  p r e s s u r i z e d  

a i r   s o u r c e   t h r o u g h   h o s e s   28  and  26  r e s p e c t i v e l y .  

P n e u m a t i c   a c t u a t o r   25  c o n t r o l s   t he   o p e n i n g   and  c l o s i n g  

of   f u l l   p o r t   o p e n i n g   v a l v e   27.   In  t h i s   m a n n e r ,   a  

v a c u u m   s o u r c e   can   be  c o n n e c t e d   a t   end  30  of   c o n d u i t  

40  t h r o u g h   a  c o u p l i n g   31.   The   v a c u u m   s o u r c e   c an   b e  

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

to  d r a w   a  v a c u u m   t h r o u g h   c o n d u i t   40,  to  e n a b l e   t h e  

v a c u u m   to   r e a c h   i t s   f u l l   o p e r a t i n g   c a p a c i t y .   T h e n ,  

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

40,  p r e s s u r i z e d   a i r   i s   i n t r o d u c e d   i n t o   p o r t   32  o f  

p n e u m a t i c   a c t u a t o r   25  to   c a u s e   v a l v e   27  to  o p e n .  

When  i t   i s   d e s i r e d   to   t e r m i n a t e   t h e   v a c u u m   in  c o n d u i t  

40,  p r e s s u r i z e d   a i r   i s   i n t r o d u c e d   t h r o u g h   p o r t   33  t o  

s h u t   v a l v e   27  o f f .   The   v a c u u m   s o u r c e   a t t a c h e d   a t  

end  30  o f   c o n d u i t   40  c a n   c o m p r i s e   a  v e n t u r i   or   a n y  

o t h e r   w e l l   known  v a c u u m   s o u r c e .  

The   c r o s s - s e c t i o n   s h o w n   in  F i g u r e   4  c l e a r l y  

s h o w s   t h e   n o z z l e   o p e n i n g   12  and  p o r t s   20  w h i c h   s u p p l y  

t h e   low  p r e s s u r e   a i r   e x t e r n a l l y   of  t u b e   1 0 .  

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

s y s t e m   150  of   t h e   p r e s e n t   i n v e n t i o n .   The  c o n t r o l  

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

t h e   t y p e   shown   in  F i g u r e s   1  t h r o u g h   5 .  



A  m o t o r   138  c o n t r o l s   a  s e r i e s   of  cams  80,  8 2 ,  

84,  86,  and  88  to   e f f e c t   p r o p e r   t i m i n g   and  c o n t r o l  

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

of  t h e   f i l l i n g   n o z z l e .   A  s u p p l y   a i r   m a n i f o l d   1 0 4 ,  

w h i c h   i s   c o u p l e d   to  a  s o u r c e   of   p r e s s u r i z e d   a i r  

t h r o u g h   c o n d u i t   106 ,   i s   u s e d   to   p r o v i d e   a  c e n t r a l  

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

c o n t r o l   s y s t e m .   In  an  e x e m p l a r y   e m b o d i m e n t ,   t h e  

s o u r c e   of   a i r   c o n n e c t e d   to  c o n d u i t   106  is   a t   a  p r e s s u r e  

of   9 0 - 1 0 0   p o u n d s   pe r   s q u a r e   i n c h   ( " p . s . i . " ) .   W h e n  

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

w h i c h   i n c l u d e s   an  o p t i o n a l   b o o t   14,   t he   i n f l a t i o n   o f  

t h e   b o o t   i s   a c c o m p l i s h e d   by  a  t h r e e - w a y   cam  o p e r a t e d  

n o r m a l l y   c l o s e d   v a l v e   60.   V a l v e   60  is   c o u p l e d   t o  

s u p p l y   a i r   m a n i f o l d   104  t h r o u g h   an  a i r   p r e s s u r e  

r e g u l a t o r   92.   V a l v e   60  is   a c t u a t e d   by  cam  f o l l o w e r  

70  w h i c h   r i d e s   on  cam  80.  Cam  80,  r o t a t e d   by  m o t o r  

138 ,   is   a r r a n g e d   to   a c t u a t e   v a l v e   60  a f t e r   f i l l i n g  

n o z z l e   1 0 - i s   p l a c e d   i n t o   t he   v a l v e   s l e e v e   of   a  b a g  

to  be  f i l l e d .   V a l v e   60,  t h r o u g h   t h e   o p e r a t i o n   o f  

cam  f o l l o w e r   70  and  cam  80  w i l l   c a u s e   b o o t   14  t o  

r e m a i n   i n f l a t e d   u n t i l   a f t e r   t h e   bag  is   f i l l e d ,   w h e n  

i t   is  d e s i r e d   to   r e m o v e   t h e   f i l l e d   bag  f r o m   t h e  

f i l l i n g   n o z z l e .   C o n d u i t   112  c o n n e c t s   p r e s s u r e   r e g u l a t o r  

92  to  v a l v e   60.  The  o u t p u t   o f   v a l v e   60  i s   c o n n e c t e d  

to  c o n d u i t   34  in  t he   f i l l i n g   n o z z l e   by  h o s e   3 8 .  

The  h i g h   p r e s s u r e   b u r s t   of   a i r   u s e d   to   c l e a r  

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

a f t e r   a  v a l v e   bag  has   b e e n   f i l l e d   i s   p r o v i d e d   by  t h e  



o p e r a t i o n   o f   cam  82,  cam  f o l l o w e r   72,  and  t w o - w a y  

cam  o p e r a t e d   n o r m a l l y   c l o s e d   v a l v e   62.  V a l v e   62  i s  

c o u p l e d   to   s u p p l y   a i r   m a n i f o l d   104  t h r o u g h   c o n d u i t  

114  and   a i r   p r e s s u r e   r e g u l a t o r   94.  A f t e r   t h e   b a g  

h a s   b e e n   f i l l e d ,   cam  f o l l o w e r   72  i s   a c t u a t e d   by  c a m  

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

s u p p l y   a i r   m a n i f o l d   104 ,   t h r o u g h   h o s e   46,  to  c o n d u i t  

42  t h r o u g h   c o u p l i n g   44  in  t h e   f i l l i n g   n o z z l e .   W h e n  

t h e   r o t a t i o n   o f   cam  82  h a s   c a u s e d   t h e   h i g h   p r e s s u r e  

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

84  w i l l   be  a t   a  p o i n t   a t  w h i c h   i t   w i l l   a c t u a t e   c a m  

f o l l o w e r   7 4 .  

When  cam  f o l l o w e r   74  i s   a c t u a t e d ,   t w o - w a y   c a m  

o p e r a t e d  n o r m a l l y   c l o s e d   v a l v e   64  p r o v i d e s   low  p r e s s u r e  

a i r   t h r o u g h   h o s e   23  to   c o u p l i n g   22,  and  t h e r e b y  

c o n d u i t   18  in  t h e   f i l l i n g   n o z z l e .   The  low  p r e s s u r e  

a i r   s o u r c e   i s   p r o v i d e d   by  an  a i r   p r e s s u r e   r e g u l a t o r  

96  w h i c h   i s   c o u p l e d   to   s u p p l y   a i r   m a n i f o l d   1 0 4 .  

R e g u l a t o r   96  is   c o u p l e d   to   v a l v e   64  by  c o n d u i t   1 1 6 .  

A f t e r   t h e   low  p r e s s u r e   a i r   s u p p l i e d   by  v a l v e   64  

s u s p e n d s   any   p r o d u c t   p a r t i c l e s   p r e s e n t   in  t he   v a l v e  

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

m a t e r i a l   p a s s a g e  1 5   of   t h e  f i l l i n g   n o z z l e   to   s u c k  

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

In   t h e   c o n t r o l   s y s t e m   e m b o d i m e n t   shown  i n  

F i g u r e   6,  t h e   v a c u u m   i s   p r o d u c e d   by  a  v e n t u r i   1 3 2 .  

V e n t u r i   132  i s   c o u p l e d   to   s u p p l y   a i r   m a n i f o l d   1 0 4  

t h r o u g h   a  n o r m a l l y   c l o s e d   two  way  v a l v e   136  and  a n  

a i r   p r e s s u r e   r e g u l a t o r   90.  A i r   f r o m   s u p p l y   a i r  

m a n i f o l d   1 0 4 ,   w h i c h   is   r e g u l a t e d   by  a i r   p r e s s u r e  



r e g u l a t o r   90 ,   p a s s e s   t h r o u g h   v a l v e   136  to   v e n t u r i  

132  o n l y   when   v a l v e   136  has   b e e n   a c t u a t e d   by  t h r e e -  

way  cam  o p e r a t e d   n o r m a l l y   c l o s e d   v a l v e   66.  v a l v e   6 6  

is  a c t u a t e d   by  cam  f o l l o w e r   76  w h i c h   r i d e s   on  c a m  

86.  When  a c t u a t e d   by  cam  86  and  cam  f o l l o w e r   7 6 ,  

v a l v e   66  i s   c o u p l e d   t h r o u g h   c o n d u i t   118  to  p r e s s u r e  

r e g u l a t o r   98  w h i c h ;   in  t u r n ,   i s   c o u p l e d   to  s u p p l y  

a i r   m a n i f o l d   1 0 4 .   The  o u t p u t   of   v a l v e   66  i s   c o u p l e d  

to  a c t u a t e   v a l v e   136 ,   and  t h e r e b y   p r o v i d e   a i r   t o  

o p e r a t e   v e n t u r i   1 3 2 .   When  a i r   f l o w s   to  v e n t u r i   1 3 2 ,  

v i a   c o n d u i t s   130  and  131 ,   a  v a c u u m   is   p r o d u c e d .  

T h i s   v a c u u m   i s   d r a w n   t h r o u g h   h o s e   133  w h i c h   i s   c o u p l e d  

to  m a t e r i a l ' p a s s a g e   15  of   t h e   f i l l i n g   n o z z l e   t h r o u g h  

c o n d u i t   40 ,   a n d  v a l v e   24.  The   o p e n   end  of   v a l v e   24 

is  c o u p l e d   a t   t h e   o p e n   end  30  t h e r e o f   to  h o s e   1 3 3  

t h r o u g h   f i t t i n g   3 1 .  

A f t e r   v e n t u r i   132  b e g i n s   to  d r a w   a  v a c u u m ,  

v a c u u m   v a l v e   24  in  t he   n o z z l e   i s   c a u s e d   to  o p e n   s o  

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

15.  The  o p e n i n g   o f   v a c u u m   v a l v e   24  is   e f f e c t e d   b y  

cam  88  w h i c h   a c t u a t e s   cam  f o l l o w e r   78  on  t h r e e - w a y  

cam  o p e r a t e d   n o r m a l l y  c l o s e d   v a l v e   68.  V a l v e   6 8  

r e c e i v e s   i t   a i r   s u p p l y   t h r o u g h   c o n d u i t   120  w h i c h   i s  

c o u p l e d   to   a i r   p r e s s u r e   r e g u l a t o r   v a l v e   100 ,   s u p p l i e d  

by  s u p p l y   a i r   m a n i f o l d   104 .   When  a c t u a t e d ,   v a l v e   6 8 .  

s u p p l i e s   a i r   p r e s s u r e   to  an  a i r   p i l o t e d   4 - w a y   v a l v e  

124.   V a l v e   124  s u p p l i e s   a i r   f rom  s u p p l y   a i r   m a n i f o l d  

104,   a i r   p r e s s u r e   r e g u l a t o r   1 0 2 ,   and  c o n d u i t   122  t o  



p n e u m a t i c   a c t u a t o r   25.  P n e u m a t i c   a c t u a t o r   25  is   a  

p a r t   of   v a c u u m   v a l v e   24  as  s h o w n   in  F i g u r e   7.  P n e u m a t i c  

a c t u a t o r   25  i s   c o n t r o l l e d   t h r o u g h   p o r t s   32  and  33  

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

v a l v e   124  by  h o s e s   28  and   26  r e s p e c t i v e l y .   U p o n  

r e c e i v i n g   p r e s s u r i z e d   a i r   f r o m   v a l v e   124 ,   p n e u m a t i c  

a c t u a t o r   25  c a u s e s "   f u l l   p o r t   o p e n i n g   v a l v e   27  t o  

o p e n ,   t h e r e b y   d r a w i n g   t h e   v a c u u m   p r o d u c e d   by  v e n t u r i  

132  t h r o u g h   m a t e r i a l   p a s s a g e   1 5 .  

Cam  108  i s   p r o v i d e d   to   a c t u a t e   a  m i c r o s w i t c h  

110 ,   w h i c h   s u p p l i e s   p o w e r   to   m o t o r   138  of   c o n t r o l  

s y s t e m   150  as   s h o w n   in  F i g u r e  8 .   P o w e r   f rom  r e c e p t d c l e  

142  i s   c o n n e c t e d   in  s e r i e s   t o   m o t o r   138  t h r o u g h   a  

m o m e n t a r y   c o n t a c t   s w i t c h   140 .   M i c r o s w i t c h   1 1 0 ,  

a c t u a t e d   by  cam  1 0 8 ,   i s   p l a c e d   in  p a r a l l e l   w i t h  

s w i t c h   1 4 0 .   In   o p e r a t i o n ,   a f t e r   a  bag  to  be  f i l l e d  

h a s   b e e n   p l a c e d   on  n o z z l e   10 ,   an  o p e r a t o r   t u r n s   o n  

s w i t c h   140  to   p r o v i d e   i n i t i a l   p o w e r   to  m o t o r   1 3 8 .  

When  m o t o r   138  r o t a t e s ,   cam  108  r o t a t e s   to  c l o s e  

m i c r o s w i t c h   1 1 0 ,   t h e r e b y   m a i n t a i n i n g   m o t o r   138  i n  

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

c y c l e .   At  t h e   end  of  t h e   bag   f i l l i n g   c y c l e ,   cam  1 0 8  

t u r n s   m i c r o s w i t c h   110 ,   and  t h e r e b y   m o t o r   138 ,   o f f .  

At  t h i s   p o i n t ,   t h e   bag  f i l l i n g   a p p a r a t u s   is  r e a d y   t o  

c o m m e n c e   a  new  c y c l e ,   a f t e r   a  new  bag  has   been   p l a c e d  

on  t h e   f i l l i n g   n o z z l e .  



1.  A  system  for  controlling  the  operation  of  a  valve  bag  filling  nozzle ,  

the  nozzle  having  a  material   passage  therethrough  and  means  for  vent ing 

low  pressure  air  at  the  external  surface  thereof,   charac ter i sed   in  that  the  

control  system  compr i ses :  

means  (62,  82)  for  introducing a  high  pressure  blast  of  air  into  the  ma t e r i a l  

passage  (15)  of  said  nozzle  (10)  to  clear  the  nozzle  of  any  residual  p roduc t  

therein  after  a  valve  bag  has  been  f i l led;  

means  (64, 68)  for  introducing  a  low  pressure  blast  of  air  into  the  vent  

means  of  said  nozzle  to  suspend  any  product  particles  present  in  the  valve  of 

the  bag  after   the  introduction  of  said  high  pressure  blast;  and 

means  (66,  86,  68,  88, 136, 132, 124,  24)  for  introducing  a  vacuum  into  the  

material   passage  (15)  of  said  nozzle  (10)  to  suck  any  suspended  part icles  out  

of  the  valve  (10)  after  the  introduction  of  said  low  pressure  b las t .  

2.  A  system  according  to  claim  1,  charac te r i sed   by: 

a  supply  air  manifold  (104); 

means  (106)  for  coupling  said  supply  air  manifold  (104)  to  a  source  o f  

pressurized  a i r ;  

first  air  pressure  regulator  means  (94)  coupled  to  said  supply  air  manifold 

(104)  for  providing  a  source  of  high  pressure  a i r ;  

second  air  pressure  regulator  means  (92)  coupled  to  said  supply  air  manifold 

(104)  for  providing  a  source  of  low  pressure  a i r .  

3.  A  system  according  to  claim  2,  charac ter i sed   by  venturi  means  (132) 

coupled  to  said  supply  air  manifold  (104)  for  producing  a  vacuum,  and 

wherein  said  vacuum  introducing  means  comprises  said  venturi  means  (132). 

4.  A  system  according  to  claim  1,  charac ter i sed   by  means  for  in f la t ing  a  

boot  (14)  surrounding  a  portion  of  said  nozzle  (10). 

5.  A  system  for  controlling  the  operation  of  a  valve  bag  filling  nozzle  

charac te r i sed   by: 

a  plurality  of  cams  (80,  82, 84,  86,  88); 



means  (138)  for  driving  said  c a m s ;  

a  supply  air  manifold  (104); 

means  (106)  for  coupling  said  supply  air  manifold  to  a  source  of  p ressur ized  

a i r ;  

a  first  cam  actuated  valve  means  (62)  coupled  to  said  supply  air  manifold 

(104)  and  to  be  ac tuated  by  one  (82)  of  said  cams  for  providing  a  high 

pressure  blast  of  air  for  introduction  into  the  filling  nozzle  (10)  after  a  valve 

bag  has  been  f i l led;  

a  second  cam  actuated  valve  means  (64)  coupled  to  said  supply  air  manifold  

(104)  and  to  be  ac tuated  by  another  of  said  cams  (84)  for  providing  a  low 

pressure  blast  of  air  for  introduction  externally  of  the  filling  nozzle  a f t e r  

the  ac tuat ion  of  said  first  cam  ac tua ted   valve  (62); 

a  third  cam  actuated  valve  means  (66)  coupled  to  said  supply  air  manifold 

(104)  and  to  be  ac tuated   by  another  of  said  cams  (86)  for  providing  a  vacuum 

for  introduction  into  the  filling  nozzle  after  the  actuation  of  said  second 

cam  ac tua ted   valve  ( 6 4 ) .  -  

6.  A  system  according  to  claim  5,  charac ter i sed   in  that  said  third  c am 

actuated   valve  means  (66)  controls  the  input  of  pressurized  air  from  said 

supply  air  manifold  (104)  to  a  venturi  (132). 

7.  A  system  according  to  claim  6,  charac te r i sed   by: 

a  vacuum  valve  (24)  connected  in  series  between  said  venturi  (132)  and  said 

filling  nozzle  (10);  and 

a  fourth  cam  actuated  valve  means  (68)  coupled  to  said  supply  air  manifold 

(104)  and  to  be  ac tuated  by  another  of  said  cams  (88)  for  causing  said 

vacuum  valve  (24)  to  open  after  the  actuat ion  of  said  third  cam  a c t u a t e d  

valve  (66). 

8.  A  system  according  to  claim  7,  charac ter i sed   by  a  fifth  cam  a c t u a t e d  

valve  means  (60)  coupled  to  said  supply  air  manifold  (104)  and  to  be  a c t u a t e d  

by  another  of  said  cams  (80)  prior  to  the  filling  of  a  valve  bag  for  providing 

pressurized  air  to  inflate  a  boot  (14)  surrounding  a  portion  of  the  filling 

nozzle  (10). 



9.  A  system  according  to  claim  8,  character ised   by  first  (94), 

second (96),  third  (98),  fourth  (100),  and  fifth  (92)  air  pressure  regula tors  

coupled  between  said  supply  air  manifold  (104)  and  said  first  (62),  second 

(64),  third  (66),  fourth  (68)  and  fifth  (60)  cam  ac tuated   valve  means  

r e s p e c t i v e l y .  

10.  A  system  according  to  claim  5,  character ised   by  another  cam 

actuated   valve  means  (60)  coupled  to  said  supply  air  manifold  (104)  and  to  be  

ac tuated   by  another  of  said  cams  (80)  prior  to  the  filling  of  a  valve  bag  for 

providing  pressurized  air  to  inflate  a  boot  (14)  surrounding  a  portion  of  the  

filling  nozzle  (10). 

11.  A  method  for  filling  a  valve  bag  with  part iculate  material   comprising 

the  steps  of: 

(a)  inserting  a  filling  nozzle  into  the  filling  valve  of  the  bag; 

(b)  providing  a  flow  of  par t icula te   material  through  the  filling  nozzle  and 

into  the  bag;  

(c)  terminat ing  the  flow  of  part iculate  m a t e r i a l   through  the  filling 

nozzle  when  the  bag  is  full; 

character ised  by  the  steps  of: 

(d)  introducing  a  blast  of  high  pressure  air  into  the  nozzle  (10)  after  the 

material   flow  has  been  te rminated   in  order  to  clean  the  nozzle  (10)  of  any 
residual  part iculate   material   t he re in ;  

(e)  introducing  a  low  pressure  blast  of  air  between  said  nozzle  (10)  and 

the  filling  valve  to  suspend  any  particles  present  in  the f i l l ing  valve  a f t e r  

the  nozzle  (10)  has  been  cleared  by  the  high  pressure  blast;  and 

(f)  introducing  a  vacuum  into  said  nozzle  (10)  to  suck  any  suspended 

particles  out  of  the  filling  valve  after  the  low  pressure  blast  has  been 

in t roduced .  

12.  A  method  according  to  claim  11  characterised  by  the  further  step  of: 

withdrawing  the  nozzle  (10)  from  the  filling  valve  after  the  

completion  of  step  (f). 

13.  A  method  according  to  claim  12,  character ised  by  the  still  fu r the r  

steps  of:  



inflating  a  boot  (14)  surrounding  a  portion  of  the  nozzle  (10)  to  seal  

the  nozzle  (10)  within  the  filling  valve  before  filling  the  bag;  and 

deflating  the  boot  (14)  prior  to  withdrawing  the  nozzle  (10)  from  t h e  

filling  va lve .  
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