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©  Mix  atomizer. 

  Mix  atomizer  for  the  atomization  of  a  liquid  with  gas 
comprising  a  first  mixing  chamber  (2)  provided  with  inlet 
means  for  a  liquid  and  primary  gas  (5,  6),  and  debouching 
into  a  second  mixing  chamber  (3)  being  wider  than  the  first 
mixing  chamber  (2),  means  (8)  for  tangentially  supplying 
secondary  gas  around  the  mixture  of  liquid  and  primary  gas 
from  the  first  mixing  chamber  (2),  the  second  mixing 
chamber  (3)  debouching  in  its  turn  into  an  outlet  nozzle  (4) 
being  substantially  narrower  than  the  second  mixing  cham- 
ber  (3). 

The  invention  further  relates  to  an  apparatus  provided 
with  a  plurality  of  such  mix  atomizers  and  having  a  common 
liquid  supply  channel  and  a  common  gas  supply  channel. 



The  i n v e n t i o n   r e l a t e s   to  a  mix  a tomize r   for   the  a t o m i z a t i o n  

of  a  l i q u i d   wi th   gas.   The  i n v e n t i o n   f u r t h e r   r e l a t e s   to  a n  

a p p a r a t u s   for   the  a t o m i z a t i o n   of  a  l i q u i d ,   which  a p p a r a t u s   i s  

p rov ided   wi th   a  p l u r a l i t y   of  such  mix  a t o m i z e r s .  

The  term  l i q u i d   is  taken  t h roughou t   the  s p e c i f i c a t i o n   a n d  

c la ims  a l so   to  i n c l u d e   d i s p e r s i o n s   of  s o l i d   p a r t i c l e s   in  a  

l i q u i d   and  e m u l s i o n s .  

Atomizers   are  a p p l i e d   on  a  l a rge   sca le   in  c o m b u s t i o n  

e n g i n e e r i n g ,   e s p e c i a l l y   for  a tomizing  heavy  l i q u i d   f u e l ,   t o  

promote  i n t e n s i v e   c o n t a c t   of  l i q u i d   with  combust ion  a i r   for  a  

proper   combust ion .   In  an  a tomizer   l i q u i d   fue l   is  broken  up  i n t o  

very  small   d r o p l e t s   which  d r o p l e t s   may  be  s u b s e q u e n t l y   mixed  

with  oxygen  or  an  o x y g e n - c o n t a i n i n g   gas,  for   example  a i r ,   in  a  

combustion  chamber  for  combustion  of  the  fue l .   A tomiza t i on   i s  

normal ly   e f f e c t e d   by  caus ing   a  l i q u i d   to  spur t   under  p r e s s u r e  
from  one  or  more  o r i f i c e s   with  s p e c i a l   shape  and  d i m e n s i o n s .  

Add i t i on   of  a  gas,   for  example  steam,  to  the  l i q u i d   in  t h e  

a tomizer   i t s e l f   promotes  the  a t omiza t i on   of  the  l i q u i d .   An 

a tomizer   wherein   gas  is  added  to  the  l i q u i d   to  be  a tomized  is  i n  

the  s p e c i f i c a t i o n   and  claims  i n d i c a t e d   with  the  e x p r e s s i o n   mix 

a tomizer .   When  a  fue l   is  to  be  atomized  i t   is  of  impor tance   t o  

gene ra t e   sprays   of  l i q u i d   d r o p l e t s   which  are  s u b s t a n t i a l l y  

un i fo rmly   d i s t r i b u t e d   over  the  o u t l e t   area  of  the  a tomize r ,   i n  

order   to  promote  an  opt imal   combustion  of  the  l i q u i d   in  t h e  

combust ion  chamber .  

Although  the  e l u c i d a t i o n   of  the  p r e s e n t   i n v e n t i o n   to  b e  

given  h e r e i n a f t e r   w i l l   deal  mainly  with  steam  a t o m i z a t i o n   o f  

l i q u i d ,   such  as  o i l ,   i t   is  e x p l i c i t l y   s t a t e d   here  t h a t   t h e  

a p p l i c a t i o n   of  the  proposed  a tomizer   is  not  r e s t r i c t e d   t h e r e t o .  



Steam  may  be  r e p l a c e d   by,  for   example,  a i r   or  r e f i n e r y   fue l   g a s .  
The  steam  may  a l so   be  s a t u r a t e d   to  wet.  Apart   from  a p p l i c a t i o n  
in  combust ion   i n s t a l l a t i o n s   a t o m i z e r s   of  the  proposed  type  c a n  

a l so   be  used  in  sp ray ing   i n s t a l l a t i o n s ,   for  i n s t a n c e ,   for   t h e  

purpose   of  the  v a p o r i z a t i o n   of  a  v o l a t i l e   component .  

The  o b j e c t   of  the  p r e s e n t   i n v e n t i o n   in  to  p rov ide   a  mix  

a t o m i z e r   for   the  a t o m i z a t i o n   of  a  l i q u i d   with  a  gas  w h i c h  

a p p a r a t u s   is  so  des igned   t h a t   the  v e l o c i t y   and  f lux   of  t h e  

l i q u i d   l e a v i n g   the  a tomize r   dur ing   o p e r a t i o n   are  s u b s t a n t i a l l y  

u n i f o r m l y   d i s t r i b u t e d   over  the  o u t l e t   area  of  the  a tomize r ,   i n  

o rde r   to  g e n e r a t e   homogeneous  l i q u i d   sp rays ,   promoting  o p t i m a l  

use  of  the   l i q u i d   for   combust ion  or  o the r   p u r p o s e s .  
The  mix  a tomize r   for   the  a t o m i z a t i o n   of  a  l i q u i d   with  g a s  

a c c o r d i n g   to  the  i n v e n t i o n   t h e r e t o   comprises   a  f i r s t   m i x i n g  

chamber  p rov ided   with  i n l e t   means  for   supp ly ing   a  l i q u i d   and  

p r imary   gas  to  form  a  mix tu re   of  l i q u i d   and  gas,  sa id   f i r s t  

mixing  chamber  debouching  i n to   a  second  mixing  chamber  h a v i n g  

c r o s s - s e c t i o n a l   a reas   being  s u b s t a n t i a l l y   l a r g e r   than  t h e  

c r o s s - s e c t i o n a l   a reas   of  the  f i r s t   mixing  chamber,  means  f o r  

t a n g e n t i a l l y   supply ing   secondary   gas  around  the  mix tu re   o f  

l i q u i d   and  gas  pa s s ing   through  the  second  mixing  chamber  d u r i n g  

o p e r a t i o n ,   the  second  mixing  chamber  debouching  in to   an  o u t l e t  

n o z z l e ,   having  c r o s s - s e c t i o n a l   a reas   be ing   s u b s t a n t i a l l y   s m a l l e r  

than  the  c r o s s - s e c t i o n a l   a reas   of  the  second  mixing  chamber,  t h e  

f i r s t   mixing  chamber,  the  second  mixing  chamber,  and  the  o u t l e t  

nozz le   having  s u b s t a n t i a l l y   c o i n c i d i n g   l o n g i t u d i n a l   a x e s .  

In  a  s u i t a b l e   embodiment  of  the  i n v e n t i o n   a  p l u r a l i t y   o f  

the  above-ment ioned   a tomize r s   are  combined  in  a  s i n g l e   a p p a r a t u s  

for   a t o m i z a t i o n   of  a  l i q u i d ,   sa id   appa ra tu s   having  a  s i n g l e  

l i q u i d   supply  and  a  s i ng l e   gas  supply  s e r v i n g   the  p l u r a l i t y   o f  

mix  a t o m i z e r s .  

The  i n v e n t i o n   t h e r e f o r e   f u r t h e r   r e l a t e s   to  an  appa ra tu s   f o r  

the  a t o m i z a t i o n   of  a  l i q u i d   with  gas,  compr is ing   a  member  h a v i n g  

a  l o n g i t u d i n a l   axis   and  be ing   i n t e r n a l l y   p rov ided   w i t h  a   p l u r a l i t y  



of  mix  a t o m i z e r s   accord ing   to  the  i n v e n t i o n ,   t e r m i n a t i n g   a t   t h e  

o u t e r   s u r f a c e   of  a  head  of  the  member,  the  member  being  i n t e r -  

n a l l y   p rov ided   with  one  l i q u i d   supply  channel   and  one  gas  s u p p l y  

channe l ,   f i r s t   passages   forming  f l u i d   communicat ions  between  t h e  

l i q u i d   supply  channel   and  the  f i r s t   mixing  chambers  of  the   mix  

a t o m i z e r s ,   second  passages   for   supp ly ing   pr imary  gas  from  t h e  

gas  supply  channel   in to   sa id   f i r s t   mixing  chambers,  and  t h i r d  

pas sages   for   t a n g e n t i a l l y   supp ly ing   secondary  gas  from  the  g a s  

supply  channel   i n to   the  second  mixing  chambers  of  the  m i x  

a t a n i z e r s .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   by  way  of  example  o n l y  

in  more  d e t a i l   with  r e f e r e n c e   to  the  accompanying  d rawings ,   i n  

w h i c h  

Figure   1  shows  a  l o n g i t u d i n a l   s e c t i o n   of  a  mix  a t o m i z e r  

acco rd ing   to  the  i n v e n t i o n .  

F igure   2  shows  a  l o n g i t u d i n a l   s e c t i o n   of  an  a p p a r a t u s   f o r  

the  a t c m i z a t i o n   of  a  l i q u i d   p rov ided   with  a  p l u r a l i t y   of  mix  

a t a n i z e r s   accord ing   to  the  i n v e n t i o n ,   a n d  

Figure   3  shows  a  top  view  of  the  appa ra tu s   shown  i n  

F igure   2 .  

F igure   1  shows  a  mix  a tomize r ,   c e n e r a l l y   i n d i c a t e d   b y  

r e f e r e n c e   numeral  1,  for  a tomiz ing   a  l i q u i d ,   such  as  a  h e a v y  

l i q u i d   fue l ,   with  a  gas.  The  mix  a t o r i z e r   1  has  as  ma in  

components  a  f i r s t   mixing  chamber  2,  a  second  chamber  3  be ing   i n  

f l u i d   communication  with  the  f i r s t   mixing  chamber  2,  and  a n  

o u t l e t   nozzle   4  connected   with  the  second  mixing  chamber  3 .  

These  t h r ee   components  have  s u b s t a n t i a l l y   c o i n c i d i n g   l o n g i t u -  

d ina l   axes,   whi le   the  c r o s s - s e c t i o n a l   areas   of  the  second  m i x i n g  

chamber  3  and  those  of  the  o u t l e t   nozzle   4  are  both  s u b s t a n -  

t i a l l y   l a r g e r   than  the  c r o s s - s e c t i o n a l   areas   of  the  f i r s t   m i x i n g  

chamber  2.  F u r t h e r ,   the  c r o s s - s e c t i o n a l   a reas   of  the  o u t l e t  

nozz le   4  are  chosen  smal le r   than  the  c r o s s - s e c t i o n a l   a reas   o f  

the  second  mixing  chamber  3.  Channels  5  and  6  are  a r ranged   i n  

the  a tomizer   for  supplying  a  l i q u i d   to  be  atomized  and  a t o m i z i n g  



gas,  r e s p e c t i v e l y ,   i n to   the  f i r s t   mixing  chamber  2  at  or  n e a r  
the  f r ee   end  t h e r e o f .   The  channe l s   5  and  6  are  p o s i t i o n e d   at  a n  

angle   with  r e s p e c t   to  one  a n o t h e r   to  promote  i n t e n s i v e   b r e a k - u p  

of  the  l i q u i d   flow  i s s u i n g   from  channel   5  by  the  gasf low  f r o m  

channel   6 .  

For  supp ly ing   gas  i n to   the  second  mixing  chamber  3  the  m i x  

a t o m i z e r   is  p rov ided   wi th   a  r i n g - s h a p e d   channe l  7   with  p a s s a g e s  
8  forming  f l u i d   communicat ions   between  the  channel   7  and  s a i d  

mixing  chamber  3.  These  p a s s a g e s   8,  be ing   p r e f e r a b l y   u n i f o r m l y  

d i s t r i b u t e d   over  the  c i r c u m f e r e n c e   of  the  second  mixing  chamber  

3,  are  so  p o s i t i o n e d   with  r e s p e c t   to  sa id   second  mixing  chamber  

t h a t   gas  from  the  r i n g - s h a p e d   channe l   7  is  t a n g e n t i a l l y   i n t r o -  

duced  i n to   sa id   mixing  chamber  3 .  

Downstream  of  the  r i n g - s h a p e d   channel   7  the  second  m i x i n g  

chamber  3  has  a  s u b s t a n t i a l l y   f r u s t o - c o n i c a l l y   shaped  s ide  w a l l  

9  t a p e r i n g   towards  the  o u t l e t   n o z z l e   4  thereby   p r o v i d i n g   a  

smooth  gu id ing   for  f l u i d   from  the  channe l  7   and  the  passages   8 

towards  the  o u t l e t   nozz le   4 .  

During  o p e r a t i o n   of  the   mix  a t omize r   shown  in  F igure   1  f o r  

the  a t o m i z a t i o n   of  l i q u i d   f ue l   wi th   steam,  the  l i q u i d   to  b e  

a tomized  and  steam  are  i n t r o d u c e d   in to   the  f i r s t   mixing  chamber  

2.  Owing  to  the  impact  of  the  steam  flow  on  the  supp l i ed   l i q u i d  

flow,  the  l i q u i d   flow  is  broken  up  in to   small  l i q u i d   f r a g m e n t s  

in  the  f i r s t   mixing  chamber  2.  The  b r eak ing   up  of  the  l i q u i d  

flow  is  promoted  by  caus ing   the  steam  f ran   the  channel   6  t o  

c o n t a c t   the  l i q u i d   flow  from  the  channel   5  at  an  angle.   The  s o  

formed  mix tu re   of  l i q u i d   f r agmen t s   and  steam  en t e r s   the  s e c o n d  

mixing  chamber  3,  where  s econdary   steam  is  added  at  s o n i c  

v e l o c i t y   to  said  mix tu re .   Since  the  secondary  steam  is  t a n g e n -  

t i a l l y   i n t r o d u c e d   at  a  high  v e l o c i t y   i n to   the  second  m i x i n g  

chamber  at   a  wide  p a r t   t h e r e o f ,   the  secondary  steam  w i l l   form  a n  

annulus   around  the  core  formed  by  the  mixture   of  l i q u i d   f r a g m e n t s  

and  pr imary   steam  from  the  f i r s t   mixing  chamber  2.  The  major  p a r t  

of  the  t a n g e n t i a l l y   i n t r o d u c e d   steam  flows  s u b s t a n t i a l l y   a l o n g  



the  f r u s t o - c o n i c a l l y   shaped  wal l   9  of  the  second  mixing  chamber  

3  and  fo l lows   i t s   way  along  the  wall   of  the  o u t l e t   nozzle   4 ,  

the reby   p r e v e n t i n g   d i r e c t   c o n t a c t   of  l i q u i d   with  sa id   w a l l s .  

Such  a  c o n t a c t   might  e a s i l y   reduce  the  v e l o c i t y   of  the  l i q u i d  

f lowing  c lose   to  sa id   w a l l s ,   r e s u l t i n g   in  an  i r r e g u l a r   o u t f l o w  

p a t t e r n   of  the  l i q u i d   over  the  o u t l e t   nozz le   4 .  

Since  the  c r o s s - s e c t i o n a l   a reas   of  the  o u t l e t   nozzle   4  a r e  

s u b s t a n t i a l l y   s m a l l e r   than  the  c r o s s - s e c t i o n a l   a reas   of  t h e  

second  mixing  chamber  3,  the  v e l o c i t y   of  the  mix tu re   of  steam  a n d  

l i q u i d   f ragments   is  s u b s t a n t i a l l y   i n c r e a s e d   in  the  o u t l e t   n o z z l e  

4,  caus ing  a  f u r t h e r   b r eak -up   of  the  l i q u i d   f ragments .   owing  t o  

the  p resence   of  a  s h i e l d   of  the  t a n g e n t i a l l y   supp l i ed   s e c o n d a r y  

steam  the  v e l o c i t y   and  the  d e n s i t y   of  the  l i q u i d   f ragments   o v e r  

the  cross   s e c t i o n   of  the  o u t l e t   nozzle   4  w i l l   be  s u b s t a n t i a l l y  

uniform,  which  f e a t u r e   enab les   an  e f f e c t i v e   combustion  of  t h e  

l i q u i d   in  a  not  shown  combust ion  chamber  a r ranged   downstream  o f  

the  o u t l e t   nozzle   4.  Upon  l eav ing   the  mix  a tomizer   the  l i q u i d /  

steam  mixture   w i l l   r a p i d l y   expand,  r e s u l t i n g   in  the  fo rmat ion   o f  

a  mist   of  very  f ine   l i q u i d   d r o p l e t s   in  the  combust ion  s p a c e ,  
where  the  l i q u i d   d r o p l e t s   are  c o n t a c t e d   with  b l a s t   for  t h e  

combustion  of  the  f u e l .  

Reference   is  now  made  to  F igures   2  and  3  showing  an  

appara tus   for  a tomiz ing   l i q u i d ,   which  a p p a r a t u s   is  p rovided   w i t h  

a  p l u r a l i t y   of  mix  a t o m i z e r s   of  a  type  d i s c u s s e d   in  the  above  

with  r e f e r e n c e   to  F igure   1 .  

This  a t o m i z a t i o n   appa ra tu s   comprises   a  member  10  p r o v i d e d  

with  a  c e n t r a l   channel   11  for  the  s u p p l y  o f   a t a n i z a t i o n   f l u i d   t o  

a  p l u r a l i t y   of  mix  a t o m i z e r s   12,  and  with  a  c o n c e n t r i c a l l y  

p o s i t i o n e d   annular   channel   13  for  the  supply  of  l i q u i d ,   such  a s  

o i l ,   to  be  a tomized.   The  mix  a t a n i z e r s   12  are  a r ranged  in  a  h e a d  

14  of  the  appara tus   10 .  

The  d i s t a n c e   between  the  o u t l e t   nozz les   of  ad j acen t   mix 

a tomizers   12  should  be  chosen  s u f f i c i e n t l y   l a rge   to  p r e v e n t  
i n t e r f e r e n c e   between  a d j a c e n t   ou t f lowing   s t reams  of  l i q u i d  



d r o p l e t s .   A  s u i t a b l e   a r r angement   of  the  mix  a t omize r s   12  is  t h e  

one  shown  in  F igu re   3,  where in   the  c e n t r e s   of  the  o u t l e t   n o z z l e s  

of  the  mix  a t a n i z e r s   12  are  p o s i t i o n e d   in  a  c i r c u l a r   p a t t e r n ,  
and  where in   a d j a c e n t   o u t l e t   nozz les   are  spaced  a p a r t   from  o n e  

a n o t h e r   at   120  d e g r e e s .   As  shown  in  F igure   2  the  head  14  of  t h e  

a p p a r a t u s   10  is  f r u s t o - c o n i c a l l y   shaped  whereas   the  mix  a t o m i z e r s  

12  are  a r r anged   p e r p e n d i c u l a r   to  the  ou te r   s u r f a c e   of  said  h e a d  

14.  This  a r r angemen t   e n a b l e s   the  a p p l i c a t i o n   of  more  mix  a t o m i z e r s  

w i t h o u t   the  r i s k   of  i n t e r f e r e n c e   between  a d j a c e n t   mix  a t o m i z e r s  

than  p o s s i b l e   when  us ing   an  appa ra tu s   having  a  f l a t   head  and  t h e  

mix  a tomize r s   be ing   a r r a n g e d   p e r p e n d i c u l a r   to  the  f l a t   o u t e r  

s u r f a c e   of  the  h e a d .  

Each  mix  a t o m i z e r   12  is  p rovided  with  a  f i r s t   m i x i n g  

chamber  15,  a  second  mixing  chamber  16  and  an  o u t l e t   nozzle   17 ,  

where in   the  second  mixing  chamber  16  is  s u b s t a n t i a l l y   wider  t h a n  

the  f i r s t   mixing  chamber  15.  The  f i r s t   mixing  chamber  15,  t h e  

second  mixing  chamber  16  and  the  o u t l e t   nozz le   17  of  each  mix  

a tomize r   12  have  c o i n c i d i n g   l o n g i t u d i n a l   axes,   p o s i t i o n e d  

p e r p e n d i c u l a r   to  the  f r u s t o - c o n i c a l l y   shaped  ou t e r   su r f ace   o f  

head  14.  

For  supp ly ing   pr imary   a t o m i z a t i o n   f l u i d   to  the  mix  

a tomize r s   12,  a  p l u r a l i t y   of  passages   18  are  p rov ided   f o r m i n g  

f l u i d   communicat ions   between  the  c e n t r a l   channel   11  and  t h e  

f i r s t   mixing  chambers  15.  Secondary  a t o m i z a t i o n   f l u i d   i s  

s u p p l i e d   v ia   t a n g e n t i a l l y   a r ranged   passages   19  to  the  s e c o n d  

mixing  chambers  16  of  the  mix  a tomizers   12.  These  passages   19 

form  f l u i d   c o m n u n i c a t i o n s   between  the  mix  a tomize r s   12  and  a  

s u b s t a n t i a l l y   r i n g - s h a p e d   channel   20  connected   to  the  c e n t r a l  

channel   11  v ia   a  passage   21.  For  the  supply  of  s e c o n d a r y  

a t o m i z a t i o n   f l u i d   to  the  mix  a tomizers   12  via  t a n g e n t i a l l y  

a r r anged   pa s sages   19  as  shown  in  Figure  2,  the  r i n g - s h a p e d  

channel   20  su r rounds   the  mix  a tomizers   12. 

F lu id   to  be  a tomized  is  suppl ied   to  the  f i r s t   m i x i n g  

chambers  15  of  the  mix  a tomize r s   12  via  a  p l u r a l i t y   of  p a s s a g e s  
22  forming  a  f l u i d   communicat ion  between  the  annu la r   l i q u i d  



channel   13  and  the  f i r s t   mixing  chambers  15 .  

The  o p e r a t i o n   of  the  a p p a r a t u s   shown  in  F i g u r e s   2  and  3  i s  

s u b s t a n t i a l l y   the  same  as  d i s c u s s e d   with  r e f e r e n c e   to  t h e  

s e p a r a t e   mix  a tomize r   shown  in  F igure   1.  When  u s ing   the  a p p a r a t u s  

shown  in  F igures   2  and  3  for   the  a t o m i z a t i o n   of  o i l   with  s t eam,  

the  mix  a t omize r s   12  are  supp l i ed   wi th   o i l   and  steam  via  a  

common  l i q u i d   supply ,   v iz .   annula r   channel   13,  and  a  common 

steam  supply,   v iz .   c e n t r a l   channel   11,  r e s p e c t i v e l y .  

I t   should  be  noted  t h a t   the  p r e s e n t   i n v e n t i o n   is  n o t  

r e s t r i c t e d   to  mix  a t o m i z e r s   having  second  mixing  chambers  w i t h  

f r u s t o - c o n i c a l l y   shaped  wa l l s   downstream  of  the  secondary  s t e a m  

i n l e t s .   I n s t e a d   t h e r e o f ,   o the r   shapes  of  t a p e r i n g   wa l l s   may  b e  

a p p l i e d ,   p rov ided   t h a t   t h e r e   is  a  smooth  passage   for   t h e  

secondary   steam  from  the  secondary  steam  i n l e t s   to  the  o u t l e t  

nozz le   of  the  mix  a tomize r ,   g u a r a n t e e i n g   t h a t   the  s e c o n d a r y  

steam  w i l l   form  a  s h i e l d   f lowing  along  the  w a l l s   o f  t h e   second  

mixing  chamber  and  the  o u t l e t   n o z z l e .  

Although  in  the  embodiments  shown  the  mix  a t omize r s   a r e  

p rov ided   with  c e n t r a l   pr imary  steam  i n l e t s   in  combina t ion   w i t h  

s ide   i n l e t s   for  l i q u i d ,   these   i n l e t s   may  a l so   be  o t h e r w i s e  

a r r anged ,   for  example  a  combina t ion   of  c e n t r a l   l i q u i d   i n l e t s  

wi th   s ide  pr imary  steam  i n l e t s   may  be  chosen  f o r .  

F u r t h e r ,   the  i n v e n t i o n   is  not  r e s t r i c t e d   to  an  a p p a r a t u s  
with  mix  a tomize r s   having  the  p a r t i c u l a r   a r r angemen t   of  a  

c e n t r a l   steam  channel   and  an  annula r   l i q u i d   channel   as  shown  i n  

F igure   2.  Any  o the r   s u i t a b l e   a r rangement   may  be  a p p l i e d ,  

p rov ided   t h a t   the  mix  a tomize r s   can  be  s u p p l i e d   with  steam  and  

l i q u i d   from  a  cammon  steam  channel  and  a  common  l i q u i d   c h a n n e l ,  

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

F i n a l l y ,   i t   is  noted  tha t   the  i n v e n t i o n   is  not  r e s t r i c t e d  

to  an  appa ra tus   for  a t o m i z a t i o n   of  a  l i q u i d   having   a  f r u s t o -  

c o n i c a l l y   shaped  head.  I n s t ead   t h e r e o f   the  a p p a r a t u s   can  b e  

provided   with  a  f l a t - s h a p e d   head.  With  such  a  head  the  mix 

a tomize r s   are  p r e f e r a b l y   a r ranged  at  an  acute   angle   with  r e s p e c t  



to  the  ou t e r   s u r f a c e   of  the  head  having  t h e i r   o u t l e t   n o z z l e s  

p o i n t i n g   away  from  one  ano the r   to  enable   the  p o s i t i o n i n g   of  a  

r e l a t i v e l y   l a rge   number  of  mix  a tomize r s   in  the  a p p a r a t u s  

w i t h o u t   the  r i s k   of  i n t e r f e r e n c e   between  the  f l u i d   flows  i s s u i n g  

from  the  a t o m i z e r s   du r ing   o p e r a t i o n .  



1.  Mix  a t omize r   for  the  a t a n i z a t i o n   of  a  l i q u i d   with  g a s ,  

c o m p r i s i n g   a  f i r s t   mixing  chamber  p rov ided   with  i n l e t   means  f o r  

s u p p l y i n g   a  l i q u i d   and  pr imary  gas  to  form  a  mix tu re   of  l i q u i d  

and  gas,   s a id   f i r s t   mixing  chamber  debouching  i n to   a  s e c o n d  

mixing  chamber  having  c r o s s - s e c t i o n a l   a reas   be ing   s u b s t a n t i a l l y  

l a r g e r   than   the  c r o s s - s e c t i o n a l   a r eas   of  the  f i r s t   m i x i n g  

chamber,  means  for  t a n g e n t i a l l y   supp ly ing   secondary   gas  a r o u n d  

the  m i x t u r e   of  l i q u i d   and  gas  p a s s i n g   through  the  second  m i x i n g  

chamber  dur ing   o p e r a t i o n ,   the  second  mixing  chamber  d e b o u c h i n g  

in to   an  o u t l e t   nozzle   having  c r o s s - s e c t i o n a l   a reas   b e i n g  

s u b s t a n t i a l l y   smal le r   than  the  c r o s s - s e c t i o n a l   a reas   of  t h e  

second  mixing  chamber,  the  f i r s t   mixing  chamber,  the  s e c o n d  

mixing  chamber  and  the  o u t l e t   nozz le   having  s u b s t a n t i a l l y  

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

2.  Mix  a tomize r   as  claimed  in  c la im  1,  wherein  the  f i r s t  

mixing  chamber  is  p rovided  with  s e p a r a t e   i n l e t   means  for   t h e  

l i q u i d   and  pr imary  gas,  the  i n l e t   means  being  i n c l i n e d   t o w a r d s  

one  a n o t h e r .  

3.  Mix  a tomize r   as  claimed  in  c la im  1  or  2,  wherein   the  s e c o n d  

mixing  chamber  is  p rovided  with  a  t a p e r i n g   wall   p o r t i o n   f o r  

smoothly  gu id ing   secondary  gas  to  the  o u t l e t   n o z z l e .  

4.  Mix  a tomizer   as  claimed  in  any one  of  the  c la ims  1 - 3 ,  

wherein   the  mix  a tomizer   is  p rov ided   with  a  p l u r a l i t y   of  t a n g e n -  

t i a l l y   d i sposed   passages   for  t a n g e n t i a l l y   supp ly ing   s e c o n d a r y  

gas  i n to   the  second  mixing  chamber,  sa id   passages   be ing   s u b s t a n -  

t i a l l y   un i fo rmly   d i s t r i b u t e d   over  the  c i r c u m f e r e n c e   of  the  s e c o n d  

mixing  chamber .  

5.  Mix  a tomizer   as  claimed  in  any one  of  the  c laims  1 - 4 ,  

wherein   the  c r o s s - s e c t i o n a l   areas   of  the  o u t l e t   nozz le   a r e  

s u b s t a n t i a l l y   l a r g e r   than  the  c r o s s - s e c t i o n a l   a reas   of  the  f i r s t  

mixing  chamber .  



6.  Appa ra tu s   for   the  a t o m i z a t i o n   of  a  l i q u i d   wi th   gas,   c o m p r i s i n g  

a  member  having  a  l o n g i t u d i n a l   ax is   and  be ing   i n t e r n a l l y   p r o v i d e d  

wi th   a  p l u r a l i t y   of  mix  a t o m i z e r s   as  c la imed  in  any  one  of  t h e  

c la ims   1-5,  t e r m i n a t i n g   a t   the  o u t e r   s u r f a c e   of  a  head  of  t h e  

menber,   the   member  being  i n t e r n a l l y   p rov ided   wi th   one  l i q u i d  

supply   channel   for   l i q u i d   and  one  gas  supply  channe l ,   f i r s t  

p a s s a g e s   forming  f l u i d   communica t ions   between  the  l i q u i d   s u p p l y  

channe l   and  the   f i r s t   mixing  chambers  of  the  mix  a t o m i z e r s ,  

second  p a s s a g e s   for   supp ly ing   p r imary   gas  from  the  gas  s u p p l y  

channe l   i n to   sa id   f i r s t   mixing  chambers  and  t h i r d   p a s s a g e s   f o r  

t a n g e n t i a l l y   supp ly ing   secondary   gas  from  the  gas  supply  c h a n n e l  

i n to   the  second  mixing  chambers  of  the   mix  a t o m i z e r s .  

7.  Appa ra tus   as  c la imed  in  c la im  6,  where in   the  c e n t r e s   of  t h e  

o u t l e t   n o z z l e s   are  p o s i t i o n e d   in  a  c i r c u l a r   p a t t e r n   s u b s t a n t i a l l y  

e q u a l l y   spaced  a p a r t   from  one  a n o t h e r .  

8.  Appa ra tus   as  c la imed  in  c la im  6  or  7,  where in   the  head  o f  

the  member  has  a  s u b s t a n t i a l l y   f r u s t o - c o n i c a l l y   shaped  o u t e r  

s u r f a c e ,   the   mix  a t omize r s   be ing   a r r anged   s u b s t a n t i a l l y   p e r p e n -  
d i c u l a r   to  sa id   o u t e r   s u r f a c e .  

9.  Appa ra tus   as  c la imed  in  c la im  6  or  7,  where in   the  head  o f  

the  member  has  a  s u b s t a n t i a l l y   f l a t   ou t e r   s u r f a c e ,   the  mix  

a t a n i z e r s   being  a r r anged   at  an  acute   angle  wi th   r e s p e c t   to  t h e  

o u t e r   s u r f a c e   of  the  head  and  having  t h e i r   o u t l e t   n o z z l e s  

p o i n t i n g   away  from  one  a n o t h e r .  

10.  Appara tus   as  c la imed  in  any  one  of  the  c la ims  6-9,  w h e r e i n  

one  of  the  supply  channe l s   is  s u b s t a n t i a l l y   c e n t r a l l y   a r r a n g e d  

in  the  member,  and  the  o the r   supply  channel   is  r i n g - s h a p e d ,   t h e  

supply  channe l s   having  s u b s t a n t i a l l y   c o i n c i d i n g   l o n g i t u d i n a l  

a x e s .  
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