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A  process  and  a  spraying  device  for  the  filling  of 
hollow  spaces  by  the  injection  of  solid  substances  in 
the  form  of  fibres  or  granules  with  the  aid  of  an  air 
stream,  wherein  the  solid  substance  is  supplied  as  a 
suspension  in  a  stream  of  primary  air,  which  stream  is, 
just  before  entering  the  space  to  be  filled,  mixed  with 
an  annular  stream  of  secondary  air  moving  roughly  co- 
axially  with  the  primary  air  stream,  the  secondary  air 
stream  being  supplied  tangentially  relative  to  the  pri- 
mary  air  stream  and  under  a  pressure  exceeding  the 
primary  air  pressure,  and  wherein  the  spraying  device 
consists  of  a  supply  section  (1)  and  an  outlet  section, 
of  which  the  supply  section  is  provided  with  an  inlet 
pipe  (2)  which  has  a  substantially  conical  longitudinal 
section  and  a  round  cross-section,  while  the  said  supply 
section  merges  on  a  level  with  the  smallest  pipe  dia- 
meter  into  an  annular  organ  (4)  which  is  provided  on  its 
outer  circumference  with  grooves  (5)  crossing  the  long 
axis  of  the  inlet  pipe  at  an  angle  a. 



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

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

s u b s t a n c e s   in   t h e   f o r m   of  f i b r e s   or  g r a n u l e s ,   s u c h   as  g l a s s  

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

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

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

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

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

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

of  a  s p r a y i n g   d e v i c e .  

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

d i m e n s i o n s   t h a t   l a r g e   a p e r t u r e s   had   to  be  made  in   t h e   w a l l  

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

q u a l i t y ,   among  o t h e r   t h i n g s .  

S p r a y i n g   d e v i c e s   a r e   known  w i t h   w h i c h   i n j e c t i o n   t h r o u g h  

s m a l l e r   a p e r t u r e s   can   be  e f f e c t e d ,   b e c a u s e   t h e y   h a v e  



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

t h a n   on  t h e   i n l e t   s i d e   f o r   t h e   s u b s t a n c e s   to   be  i n j e c t e d .  

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

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

-  The  s p r a y i n g   c a p a c i t y ,   by  w h i c h   i s u n d e r s t o o d   t h e   q u a n t i t y  

of   s u b s t a n c e   i n j e c t e d   p e r   u n i t   t i m e ,   i s   l o w .  

-  B l o c k a g e s   o c c u r   in   t h e   s p r a y i n g   d e v i c e ,   e s p e c i a l l y   d u r i n g  

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

g l a s s   wool   and  r o c k   w o o l .  

-  The  low  c a p a c i t y   and  t h e   d i s t u r b a n c e s   due  to  b l o c k a g e s  

i n c r e a s e   e x p e n s e s ,   b e c a u s e   i n j e c t i o n   t a k e s   l o n g e r .  
F l o c c u l a t i o n   may  o c c u r ,   r e s u l t i n g   in   n o n - u n i f o r m  

d i s t r i b u t i o n   of   t h e   i n j e c t e d   s u b s t a n c e   o v e r   t h e   c a v i t y ,  

so  t h a t   in   t h e   one  h a n d   t h e   l e v e l   o f   t h e   K  v a l u e   i s  

a d v e r s e l y   a f f e c t e d   and  on  t h e   o t h e r   h a n d   t h e   K  v a l u e   i s   n o t  

t h e   same  t h r o u g h o u t   t h e   e n t i r e   c a v i t y   b u t   shows  v a r i a t i o n s .  

I t   has   now  b e e n   f o u n d   t h a t   a  b e t t e r   and  more   u n i f o r m   f i l l i n g  

can  be  o b t a i n e d   by  s u p p l y i n g   t h e   s o l i d   s u b s t a n c e   as  a  s u s -  

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

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

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

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

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

a  p r e s s u r e   e x c e e d i n g   t h e   p r i m a r y   a i r   p r e s s u r e .  

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

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

i m m e d i a t e l y   b e f o r e   t h e   e n t r y   i n t o   t h e   c a v i t y   to   be  f i l l e d .  

When  m a t e r i a l   in   t h e   f o r m   of   f i b r e s ,   s u c h   as  g l a s s   wool   o r  

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

t h e   f l a k e s   of   f i b r o u s   m a t e r i a l   a r e   t o r n   a p a r t   by  t h e   t u r -  

b u l e n t  m o t i o n ,   m a k i n g -  i t   p o s s i b l e   to   a t t a i n   v e r y   low  b u l k  

d e n s i t i e s ,   f o r   i n s t a n c e   o f   a b o u t   30  k g / m 3 .  



The  p r i m a r y  a i r   p r e s s u r e   i s   p r e f e r a b l y   b e t w e e n   1 .1   and  1 . 5  

b a r   ( a b s . ) ,   and  t h e   s e c o n d a r y   a i r   p r e s s u r e   b e t w e e n   2  and  10 

b a r   ( a b s . ) ,   in   p a r t i c u l a r   a p p r o x i m a t e l y   5  b a r   ( a b s . ) .  

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

h i g h e r   r a t e s   of   f i l l i n g   t h a n   w e r e   c u s t o m a r y   up  to  now,  f o r  

i n s t a n c e   in   t h e   o r d e r   of   2 . 5  -   3 .5   k g / m i n .  

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

t h e   p r o c e s s   d e s c r i b e d   h e r e i n b e f o r e .  

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

s u p p l y   s e c t i o n . a n d   an  o u t l e t   s e c t i o n ,   t h e   s u p p l y   s e c t i o n  

h a v i n g   an  i n l e t   p i p e   w h i c h   has   a  s u b s t a n t i a l l y   c o n i c a l  

l o n g i t u d i n a l   s e c t i o n   and  a  r o u n d   c r o s s - s e c t i o n ;   on  a  l e v e l  

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

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

i n l e t   p i p e   a t   an  a n g l e  @ .  

The  i n v e n t i o n   i s   e l u c i d a t e d   f u r t h e r   by  r e f e r e n c e   to   a n  

e x a m p l e   shown  in   t h e   a t t a c h e d   d r a w i n g .  

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

h a v i n g   a  p a s s a g e   2.  The  l a r g e s t   d i a m e t e r   of  t h e   p a s s a g e   2 

is   a t   t h e   end  3  w h e r e   t h e   s u b s t a n c e   to  be  i n j e c t e d   i s  

i n t r o d u c e d   in   t h e   d i r e c t i o n   of   t h e   a r r o w   t o g e t h e r   w i t h   t h e  

p r i m a r y   c o m p r e s s e d   a i r .   At  t h e   s m a l l e s t   d i a m e t e r   of   p a s s a g e  
2  t h e   s u p p l y   s e c t i o n   1  m e r g e s   i n t o   an  a n n u l a r   4  w h i c h   i s  

p r o v i d e d   on  i t s   o u t e r   c i r c u m f e r e n c e   w i t h   t h e   g r o o v e s   5  s e t  

a t   an  a n g l e   pC  to  t h e   a x i s   of   t h e   s p r a y i n g   d e v i c e .   T h e  

w i d t h   of   t h e   a n g l e  @   is   b e t w e e n   5  and  15°  and  i s   p r e f e r a b l y  

a b o u t   t e n   d e g r e e s .  

The  o u t l e t   s e c t i o n   i s   c o m p o s e d   o f  t h e   n o z z l e   61  w h i c h   i s  

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



t h r e a d   62,  to   t h e   c o u p l i n g   p i e c e   63.  T h i s   c o u p l i n g   p i e c e   i s  

in   i t s   t u r n   d e t a c h a b l y   c o n n e c t e d ,   f o r   i n s t a n c e   by  m e a n s  
of   a  s c r e w   t h r e a d   12,   to  t h e   s u p p l y   s e c t i o n   1.  B e t w e e n   t h e  

s u p p l y   s e c t i o n   1  and  t h e   c o u p l i n g   p i e c e   6 3  a n   a n n u l a r   s p a c e  
i s   l e f t   f o r   an  a i r   c h a m b e r   8  w h i c h   c o m m u n i c a t e s   w i t h   a n  

a p e r t u r e   9  f o r   t h e   s u p p l y   of   s e c o n d a r y  a i r .  

The  a i r   c h a m b e r   8  c o m m u n i c a t e s   by  way  of   t h e   g r o o v e s   5  of   t h e  

a n n u l a r   o r g a n   4  w i t h   t h e   p a s s a g e   7  of   t h e   n o z z l e   61.  T h e  

m a t e r i a l   to   be  i n j e c t e d   i s   f e d   by  means   of   t h e   p r i m a r y  . -  

c o m p r e s s e d   a i r   i n t o   t h e   i n l e t   p i p e   2  a t   t h e   end  3  p a s s e s  

t h r o u g h   t h e   a p e r t u r e   of  t h e   a n n u l a r   o r g a n   4  to   r e a c h   t h e  

p a s s a g e   7  of   t h e   n o z z l e   61.  At  t h e   same  t i m e ,   s e c o n d a r y   a i r  

i s   f e d   in   t h r o u g h   t h e   a p e r t u r e   9  and  a l s o   f i n d s   i t s   w a y  
to  t h e   p a s s a g e   7  by  way  o f   t h e   a i r   c h a m b e r   8  and  t h e   g r o o v e s  
5 .  

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

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

a t m o s p h e r i c   i s   p r o d u c e d   in   t h e   p a s s a g e   2  so  t h a t   t h e   m a t e r i a l  

to   be  i n j e c t e d   can   move  r e a d i l y   t o w a r d s   t h e   a n n u l a r   o r g a n   4 

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

In  a d d i t i o n ,   t h e   s e c o n d a r y   a i r   i s   i n t r o d u c e d   t a n g e n t i a l l y  

i n t o   p a s s a g e   7  t h r o u g h   t h e   g r o o v e s   s e t   a t   t h e   a n g l e  @ ,   s o  

t h a t   a  u n i f o r m   d i s t r i b u t i o n   of   t h e   s u b s t a n c e   to  be  i n j e c t e d  

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

c a v i t y   i s   a c h i e v e d .  

The  u n i f o r m   d i s t r i b u t i o n   can  be  p r o m o t e d   s t i l l   f u r t h e r   b y  

t h e   p r o v i s i o n   of   r i f l e s   and  l a n d s   in   t h e   p a r t   of   t h e  

p a s s a g e   7  t h a t   i s   l o c a t e d   b e t w e e n   t h e   n o z z l e   t i p   o f   t h e  

o u t l e t   s e c t i o n   and  t h e   a n n u l a r   o r g a n   4 .  



1.  A  p r o c e s s   f o r   t h e   f i l l i n g   of   h o l l o w   s p a c e s   by  t h e   i n j e c t i o n  

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

t h e   a i d   of   an  a i r   s t r e a m ,   c h a r a c t e r i z e d   in   t h a t   t h e   s o l i d  

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

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

s p a c e   to   be  f i l l e d ,   m i x e d   w i t h   an  a n n u l a r   s t r e a m   of   s e c o n -  

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

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

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

2.  A  p r o c e s s   a c c o r d i n g   to  c l a i m   1,  c h a r a c t e r i z e d   in   t h a t   t h e  

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

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

i m m e d i a t e l y   b e f o r e   t h e   e n t r y   i n t o   t h e   c a v i t y   to  be  f i l l e d .  

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

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

1 .1   and  1 .5  b a r   ( a b s . )   and  t h e   s e c o n d a r y   a i r   p r e s s u r e  
b e t w e e n   2  and  10  b a r   ( a b s . ) .  

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

to  a n y  o n e   of  c l a i m s   1 - 3 ,   c h a r a c t e r i z e d   in   t h a t   i t   c o n s i s t s  

of   a  s u p p l y   s e c t i o n   (1)  and  an  o u t l e t   s e c t i o n ,   of   w h i c h  

t h e   s u p p l y   s e c t i o n   is   p r o v i d e d   w i t h   an  i n l e t   p i p e   w h i c h  

has   a  s u b s t a n t i a l l y   c o n i c a l   l o n g i t u d i n a l   s e c t i o n   and  a  

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

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

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

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

a n g l e  @ .  

5.  A  s p r a y i n g   d e v i c e   a c c o r d i n g   to   c l a i m   4,  c h a r a c t e r i z e d   i n  

t h a t   t h e   w i d t h   of   t h e   a n g l e   @  i s   b e t w e e n   5  and  15  d e g r e e s .  

6.  A  s p r a y i n g   d e v i c e   a c c o r d i n g   to   e i t h e r   one  of  c l a i m s   4  a n d  



5,  c h a r a c t e r i z e d   in  t h a t   t h e   s u p p l y   s e c t i o n   i s   a t t a c h e d  

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

c h a m b e r   i s   f o r m e d   b e t w e e n   t h e   two  s e c t i o n s .  

7.  A  s p r a y i n g   d e v i c e   a c c o r d i n g   to  a n y  o n e   of   c l a i m s   4 - 6 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   a i r   c h a m b e r   c o m m u n i c a t e s   o n  

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

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

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

8.  A  s p r a y i n g   d e v i c e   a c c o r d i n g   to  a n y  o n e   of   c l a i m s   4 - 7 ,  

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

n o z z l e   w h i c h   i s   d e t a c h a b l y   c o n n e c t e d   to   a  c o a x i a l l y  

l o c a t e d   c o u p l i n g   p i e c e .  
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