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©  Valve  bag  filling  nozzle. 
@  A  filling  nozzle  for  use  in  filling  a  valve  bag  (50) 
eliminates  sifting  of  product  during  the  filling  process.  The 
nozzle  has  an  air  conduit  (42)  that  supplies  high  pressure  air 
to  clear  the  nozzle  of  product  after  a  bag  has  been  filled.  An 
air  conduit  (18)  for  low  pressure  air  is  provided  to  introduce 
air  between  the  nozzle  and  the  bag's  valve  sleeve  (52)  for 
suspending  any  particles  remaining  in  the  valve  sleeve  (52) 

after  the  bag  (50)  has  been  filled.  A  vacuum  suction  passage 
(40)  is  provided  to  withdraw  the  suspended  particles  from 
the  valve  sleeve  (52).  The  nozzle  can  be  used  in  conjunction 
with  a  slitted  valve  sleeve.  The  discharge  end  (12)  of  the 
nozzle  directs  the  flow  of  product  downwardly  through  the 
slit  (54)  in  the  valve  sleeve  (52)  and  into  the  interior  of  the  bag 
(50). 



B a c k g r o u n d   of   t h e   I n v e n t i o n  

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 h e   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   a n d ,   more   p a r t i c u l a r l y ,   t o  

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   t h e   s i f t i n g   o f  

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   in   b a g s   t h a t   a r e  

made   f r o m   m u l t i p l e   l a y e r s   of  p a p e r   and  h a v e   a  " v a l v e "   i n  

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

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   b a g .   When  t h e   bag  i s   f u l l ,  

t h e   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   i s   w i t h d r a w n  

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

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

The  s p o u t   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   member   w h i c h   i s   c o n n e c t e d   to   t h e   t o p  

end  of  t h e   b a g .   The  t u b u l a r   member   i n c l u d e s   an  open   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   i n  

t h e   t o p   end   of  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  

member   i s   c l o s e d ,   e . g . ,   by  h e a t   s e a l i n g   or  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  

member   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   b a g ,  

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   of  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   member  i s   f o r m e d   f rom  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   of  t h e   b a g ,   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 ,   t h e   s i d e   e d g e s   of  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  

of  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   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   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   i n   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 h e   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  

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   have   b e e n   e n c o u n t e r e d   i n  

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

f r om  t h e   f i l l i n g   n o z z l e   on  i t s   way  i n t o   t h e   b a g   or   on  i t s  

w i t h d r a w   f r o m   t h e   b a g .   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   a n d  

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   i s   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   can   o c c u r   a f t e r -  

t he   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   can   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   can   a l s o   become   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 h e   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   to  p r o v i d e   a  f i l l i n g   n o z z l e   f o r  

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   end  of  t h e   v a l v e   bag   s l e e v e .   I t  

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

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   n o z z l e   of   a l l   p r o d u c t  

a f t e r   a  bag   has   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   of  t h e   n o z z l e ,   and  t o   c l e a r   a n y  

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   b a g  

has   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   a  f i l l i n g   n o z z l e .  

Summary  o f   t h e   I n v e n t i o n  

A  f i l l i n g   n o z z l e   i s   p r o v i d e d   f o r   f i l l i n g   a  v a l v e   bag .   T h e  

n o z z l e   c o m p r i s e s   an  e l o n g a t e d   t u b e   h a v i n g   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 .   Means  a r e   p r o v i d e d   f o r   c o u p l i n g  

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

p a r t i c u l a t e   m a t e r i a l .   Low  p r e s s u r e   c o n d u i t   m e a n s   r u n s  

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

t h e r e t h r o u g h .   Means  f o r   c o u p l i n g   t h e   low  p r e s s u r e   c o n d u i t  

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

m e a n s   t h r o u g h   a  p o r t   on  t h e   e x t e r n a l   s u r f a c e   of   t h e   t u b e  

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



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

t h e   vacuum  s u c t i o n   p a s s a g e   to   a  s o u r c e   of   v a c u u m .   A  

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

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

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

p r e s s u r e   a i r .   An  i n f l a t a b l e   b o o t   can   o p t i o n a l l y   b e  

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

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

In  o r d e r   to   f i l l   a  v a l v e   b a g ,   t h e   bag   i s   p l a c e d   on  t h e  

f i l l i n g   n o z z l e .   The  b o o t ,   i f   p r o v i d e d ,   i s   e x p a n d e d  t o  

s e a l   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 .   P r o d u c t   i s  t h e n  

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

to   f i l l   t h e   b a g .   A f t e r   t h e   bag   i s   f i l l e d ,   t h e   p r o d u c t  

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

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

p r o d u c t   t h e r e f r o m .   Low  p r e s s u r e   a i r   i s   t h e n   i n j e c t e d  

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

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

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

in   t he   v a l v e   s l e e v e .  

B r i e f   D e s c r i p t i o n   o f   t h e   D r a w i n g s  

FIGURE  1  i s   a  t o p   p l a n  v i e w ,  w i t h   p a r t i c a l   c u t - a w a y ,  

s h o w i n g   a  f i l l i n g   n o z z l e   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 ;  

FIGURE  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 ,   o f  

t h e   n o z z l e   shown  i n   FIGURE  1 ;  

FIGURE  3  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   3 -3   shown   in   FIGURE  2 ;  

FIGURE  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  FIGURE  2;  a n d  



FIGURE  5  i s   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   a  n o z z l e   i n  

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 l l i n g   a  v a l v e  b a g  

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 .  

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

The  o v e r a l l   s t r u c t u r e   of  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   i s   b e s t   s h o w n   in   FIGURES  1  and  2.  T h e  

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   t o  

p r o v i d e   a  m a t e r i a l   p a s s a g e   15  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  shown  i n  

FIGURE  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 rom  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  FIGURE  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 .   Once  p a r -  
t i c u l a t e   m a t e r i a l   56  has   p a s s e d   t h r o u g h   s l i t   54,  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   in   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   52  shown  in  FIGURE  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   or  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  be  h a z a r d o u s   o r  

t o x i c )   to   e x i t   f r o m   t h e   b a g .   Any  s u c h   l e a k a g e   of  p r o d u c t  

f r o m   t h e   bag   i s   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   o f  

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  of  t h e   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   of  m a t e r i a l  

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



In  t he   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 ,   o p e n i n g   1 2  

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   i s   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   t h e  

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   t h e   s l i t   and  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   b e  

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

v a r i o u s   means   f o 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   may  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 h e   bag  has   b e e n   f i l l e d .  

A l s o   p r o v i d e d   i s   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 h e   n o z z l e   w i t h i n - a   v a l v e   s l e e v e   i s   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   14.  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   i s   i n t r o d u c e d   to   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  i n   F IGURES 

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   3 6 .  

Hose  38  i s   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   ( n o t  

shown)  w h i c h   i s   c a u s e d   by  s u i t a b l e   c o n t r o l   m e a n s   to   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  empty   v a l v e   b a g ,   and   t o   d e f l a t e   r u b b e r   b o o t   1 4  

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 rom  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   o f   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  has   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   b a g  

f rom  the   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  of  t he   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   of   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 .   Hose   46  i s   c o u p l e d   to  c o n d u i t  4 2   b y  

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  100  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   1 5  

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 h e   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.  T h e  

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   1 8 .  

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 "   i s   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   t h e   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   15  by  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   of   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 h e   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   a s  

" 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  i s   a  

v a c u u m   s u c t i o n   p a s s a g e   w h i c h   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 g e   15.   The  v a c u u m   i s   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 rom  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  FIGURE  5,  t h e   i n t e r n a l   p r e s s u r e  



of  t h e   a e r a t e d   p r o d u c t   in  t he   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 rom  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 )   o 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   b e  

a n a l o g i z e d   to   a  o n e - 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   t o  

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  i s   p r o v i d e d .  

Vacuum  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   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 u r i z e d   a i r   s o u r c e   t h r o u g h   c o n d u i t s   28  and  26  r e s p e c -  

t i v e l y .   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.  T h e  

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

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 aw  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   28  t o  

c a u s e   v a l v e   24  t o   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   26  to   s h u t   v a l v e   24  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  of  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  any   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   shown  in  FIGURE  4  c l e a r l y   shows  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   l o w  

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 .  

By  p r o v i d i n g   a  n o z z l e   w i t h   an  o p e n i n g   t h a t   d i r e c t s   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   s l i t   in   a  s l i t t e d  

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

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

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

s l e e v e   a f t e r   f i l l i n g ,   and  a  v a c u u m   to   w i t h d r a w   t h e   s u s -  

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

s p i l l - p r o o f   and  l e a k p r o o f   bag  f i l l i n g   o p e r a t i o n .  



1.  A  f i l l i n g   n o z z l e   f o r   f i l l i n g   a  v a l v e   bag  (50)  w i t h  

p a r t i c u l a t e   m a t e r i a l ,   t h e   v a l v e   bag  h a v i n g   a  t u b u l a r  

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

b o t t o m   end  of  s a i d   bag  b e i n g   c l o s e d   and  w i t h   t h e   t o p  
end  t h e r e o f   i n c l u d i n g   a  t u b u l a r   f i l l i n g   v a l v e   ( 5 2 )  

h a v i n g   a  s l i t   (54)  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  

o p p o s e d   to   t h e   t op   end  of  t h e   bag  and  in  c o m m u n i c a t i o n  

w i t h   t h e   i n t e r i o r   of  t h e   b a g ,   t h e   f i l l i n g   n o z z l e  

c h a r a c t e r i z e d   b y :  

an  e l o n g a t e d   member   (10)  f o r   i n s e r t i o n   i n t o   t h e  

f i l l i n g   v a l v e ,   t h e   e l o n g a t e d   member   h a v i n g   a  m a t e r i a l  

p a s s a g e   (15)  t h e r e t h r o u g h ;  

m e a n s   (58)  f o r   c o u p l i n g   one  end  of  s a i d   p a s s a g e   ( 1 5 )  

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

m e a n s   a t   t h e   o t h e r   end   of   s a i d   p a s s a g e   f o r m i n g   a n  

o p e n i n g   (12)  f o r   d i r e c t i n g   f l o w i n g   p a r t i c u l a t e   m a t e r i a l  

f rom  s a i d   p a s s a g e   (15)  t h r o u g h   t h e   s l i t   (54)  in  t h e  

f i l l i n g   v a l v e   (52)  and  i n t o   t h e   i n t e r i o r   of  t h e   bag  ( . 5 0 ) .  

2.  The  f i l l i n g   n o z z l e   of   C l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

b y :  

an  i n f l a t a b l e   b o o t   (14)  s u r r o u n d i n g   a  p o r t i o n   of   s a i d  

e l o n g a t e d   member   ( 1 0 ) ;   a n d  

m e a n s   (34;   36;  38)  f o r   c o u p l i n g   s a i d   b o o t   (14)  t o   a  

p r e s s u r i z e d   f l u i d   s o u r c e   f o r   i n f l a t i o n   of  t h e   b o o t   C 1 4 ) .  

3.  The  f i l l i n g   n o z z l e   of   C l a i m   2  c h a r a c t e r i z e d   by  s a i d  

b o o t   (14)  c o m p r i s i n g   r u b b e r .  

4.  The  f i l l i n g   n o z z l e   of   C l a i m   1  f u r t h e r   c h a r a c t e r i z e d  

b y :  

low  p r e s s u r e   c o n d u i t   m e a n s   (18)  a l o n g   s a i d   e l o n g a t e d  

member   f o r   t r a n s m i t t i n g   a i r   u n d e r   low  p r e s s u r e   t h e r e -  

t h r o u g h ;  

m e a n s   (22;  23)  f o r   c o u p l i n g   one  end  of  s a i d   l o w  



p r e s s u r e   c o n d u i t   means   (18)  to   a  s o u r c e   of  low  p r e s s u r e  
a i r ;   a n d  

m e a n s   (20)  f o r   v e n t i n g   t h e   o t h e r   end  of  s a i d   l o w  

p r e s s u r e   c o n d u i t   means   ( 1 8 ) ,   when  s a i d   e l o n g a t e d   m e m b e r  

( 1 0 )   i s   i n s e r t e d   i n t o   a  f i l l i n g   v a l v e   ( 5 2 ) ,   i n t o   t h e  

s p a c e   b e t w e e n   s a i d   e l o n g a t e d   m e m b e r   (10)  and  t h e   i n t e r i o r  

of  t h e   f i l l i n g  v a l v e   ( 5 2 ) .  

5.  The  f i l l i n g   n o z z l e   of  C l a i m   4  c h a r a c t e r i z e d   by  s a i d  

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

c o n d u i t s   (18)  r u n n i n g   a l o n g   t h e   i n t e r i o r   s u r f a c e   of   s a i d  

e l o n g a t e d   m e m b e r   ( 1 0 ) ,   e a c h   c o n d u i t   (18)  h a v i n g   t h e  

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

member   ( 1 0 ) .  

6.  The  f i l l i n g  n o z z l e   of  C l a i m   4  f u r t h e r   c h a r a c t e r i z e d  

b y :  

a  v a c u u m   s u c t i o n   p a s s a g e   (40)  in   c o m m u n i c a t i o n   w i t h  

s a i d  m a t e r i a l   p a s s a g e   ( 1 5 ) ;   a n d  

m e a n s   (24)  f o r   c o u p l i n g   s a i d   v a c u u m   s u c t i o n   p a s s a g e  

( 4 0 )  t o   a  s o u r c e   of  v a c u u m .  

7.  The  f i l l i n g   n o z z l e   of  C l a i m   6  f u r t h e r   c h a r a c t e r i z e d  

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

s a i d   m a t e r i a l   p a s s a g e   ( 1 5 ) ;   a n d  

m e a n s   (44;   46)  f o r   c o u p l i n g   s a i d   h i g h   p r e s s u r e   c o n d u i t  

means   (42)  to   a  s o u r c e   of  h i g h   p r e s s u r e   a i r .  

8.  The  f i l l i n g   n o z z l e   of  C l a i m   7  f u r t h e r   c h a r a c t e r i z e d  

b y :  

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

s a i d   e l o n g a t e d   member   ( 1 0 ) ;   a n d  

m e a n s   (34;   36)  f o r   c o u p l i n g   s a i d   b o o t   (14)  to   a  

p r e s s u r i z e d   f l u i d   s o u r c e   f o r  i n f l a t i o n   of  t h e   b o o t   ( 1 4 ) .  

9.  The  f i l l i n g   n o z z l e   of   C l a i m   8  c h a r a c t e r i z e d   by  s a i d  

b o o t   (14)  c o m p r i s i n g   r u b b e r .  



10.  A  f i l l i n g   n o z z l e   f o r   f i l l i n g   a  v a l v e   bag  ( 5 0 )  

c h a r a c t e r i z e d   b y :  

an  e l o n g a t e d   t u b e   (10)  h a v i n g   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 ;  

means   (58)  f o r   c o u p l i n g   one  end  of  s a i d   m a t e r i a l  

p a s s a g e   (15)  to   a  s o u r c e   of  f l o w i n g   p a r t i c u l a t e  m a t e r i a l ;  

low  p r e s s u r e   c o n d u i t   means   (18)  r u n n i n g   a l o n g   s a i d  

t u b e   (10)  f o r   t r a n s m i t t i n g   a i r   u n d e r   low  p r e s s u r e   t h e r e -  

t h r o u g h ;  

means   (22;   23)  f o r   c o u p l i n g   s a i d   low  p r e s s u r e   c o n d u i t  

means   (18)  to   a  s o u r c e   of  low  p r e s s u r e   a i r ;  

means   (20)  f o r   v e n t i n g   low  p r e s s u r e   a i r   f r o m   s a i d   l o w  

p r e s s u r e   c o n d u i t   means   (18)  t h r o u g h   a  p o r t   on  t h e   e x t e r n a l  

s u r f a c e   of  s a i d   t u b e ;  

a  v a c u u m   s u c t i o n   p a s s a g e   (40)  in   c o m m u n i c a t i o n   w i t h  

s a i d   m a t e r i a l   p a s s a g e   ( 1 5 ) ;  

means   (24)  f o r   c o u p l i n g   s a i d   v a c u u m   s u c t i o n   p a s s a g e  

to  a  s o u r c e   of  v a c u u m ;  

h i g h   p r e s s u r e   c o n d u i t   means   ( 4 2 ) - i n   c o m m u n i c a t i o n  

w i t h   s a i d   m a t e r i a l   p a s s a g e   (15)  f o r   t r a n s m i t t i n g   a i r  

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

means   f o r   c o u p l i n g   (44;  46)  s a i d   h i g h  p r e s s u r e   c o n d u i t  

means   to   a  s o u r c e   of  h i g h   p r e s s u r e   a i r .  

l l .   The  n o z z l e   of  C l a i m   10  f u r t h e r   c h a r a c t e r i z e d   b y  

means   (12)  a t   t h e   o t h e r   end  of   s a i d   m a t e r i a l   p a s s a g e   ( 1 5 )  

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

m a t e r i a l   p a s s a g e   (15)  i n t o   t h e   i n t e r i o r   of  a  v a l v e   b a g  

( 5 0 )  t h r o u g h   a  s l i t   (54)  in  a  f i l l i n g   v a l v e   (52)  d i s p o s e d  

in  t he   bag  ( 5 0 ) .  

12.  The  n o z z l e   of  C l a i m   10  f u r t h e r   c h a r a c t e r i z e d   b y :  

an  i n f l a t a b l e   b o o t   (14)  s u r r o u n d i n g   a  p o r t i o n   o f   s a i d  

e l o n g a t e d   member   ( 1 0 ) ;   a n d  

means   (34;   36)  f o r   c o u p l i n g   s a i d   b o o t   to   a  p r e s s u r i z e d  

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



13.  The  n o z z l e   of  C l a i m   12  c h a r a c t e r i z e d   by  s a i d   b o o t  

c o m p r i s i n g   r u b b e r .  

14.  The  n o z z l e   of  C l a i m   10  c h a r a c t e r i z e d   by  s a i d   l o w  

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

(18)  r u n n i n g   a l o n g   t h e   i n t e r i o r   s u r f a c e   of  s a i d   t u b e   ( 1 0 ) ,  

e a c h   c o n d u i t   (18)  h a v i n g   an  end  (20)  t h e r e o f   v e n t e d  

t h r o u g h   t h e   w a l l   of   s a i d   t u b e   ( 1 0 ) .  
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